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- INTRODUCTION

The Pakistan Water and PbWer Development Authority (WAPDA),is coﬁsfrﬁctlng a
major new oil-fired electricity generation éomplex northwest of thé Hyderabad,
Province of Sind, Pakistan. The first phase (Phase I) of this complex will be
comprised of one 250 MW unit and three 210 MW units for a total of 880 Mw.

The second phase (Phase II) will be 3 units, 350 MW each, for a total o
1,050 MW. The total complex capacity will be 1,930 MW. Site development has
started for Phase I.

This Executive Summary provides an overview of the envlronmental and social
effects, and the proposed mitigatlon measures for Phase II of the project

This document is based on the Phase II environmental report entitled,
"Environmental and Social Soundness Report for Jamshoro Power Generation
Complex — Phase II," prepared for WAPDA with cooperation of the United States
Agency for International Development (USAID) Islamabad (BNI, 1987). This
summary will assist representatives of Pakistan agencies and international
funding (donor) organizations such as USAID and The World Bank to have a clear 
understanding not only of the significant impacts of the project to the
natural and human environment, but also of the project's benefits in prondiﬂg;
both necessary electrical energy and secondary economic improvement in o
Pakistan.

Preparation of the Environmental and Social Soundness Repdrt”(kn)‘f0i16§q¢ ?

these procedures:

o The Government of Pakistan Environmental Policy and Regulations.
(Ordinance No.‘XXVI’ of 1983)

o USAID>an1ronmenta1 Policy and Regdiations3(PD46. 22 CFR 216)
o “The: environmental' policies and guidelines of:The World Bank : .

3610G:Rev. 3 1
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The ER was based on regional and site specific data and lnformation'coIIQCtad
during the environmental and sociél studies carried out for the Lakhra coal
mine and power plant project; field and site visits by staff from Bechtel
National, Inc.; and consultation with knowledgeable officials and university

staff in Pakistan and in Washington, D.C.
The ER includes the following principal sections:

0 Description of the purpose and need for Jamshoro Phase II

0 Description and comparison of the proposed and alternative
actions of the environmental and social setting at the site

o Evaluation of project alternatives
0 Description of the natural and social environment of the site
0 Assessment of environmental and social lmpacts of the project

o Recommendations for mitigation and monltorlng programs lncludlng ‘
priorities and estimated costs

3610G:Rev. 3 3



'OBJECTIVES OF THE PROJECT

Shortage of electric power is a serious limitation to economic and social
development of Pakistan. Owing to current and future electrical energy
demands, new thermal generating capacity will be required in the early 1990s
The Phaze II expansion by WAPDA of the Jamshoro Power Generating Complex wil
partly meet this urgent national need for electricity, and assist the
Government of Pakistan (GOP) to:

Balance of the national power grid
Reduce load shedding
Generate employment

© O o0 o

Provide economic and industrial development

These will be welcome benefits within the Province of Sind as well as
throughout Pakistan.

3610G:Rev. 3 ' A
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DESCRIPTION OF STUDY AREA AND PROPOSED PROJECT
STUDY_AREA

The Jamshoro site is located in the Dadu District of the province of Sind,

4 km northwest of the village of Jamshoro and about 5 km west of the Indus
River, the eastern boundary of the Dadu District. To the east of Dadu and the
river lies the Hyderabad District and the city of Hyderabad, an urbanized area
with close to 750,000 inhabitants. Agriculture is the main economic
enterprise in this region of Pakistan, with most suitable agricultural lands
occurring near the Indus River, the principal source of fresh water. The
project site is adjacent the Indus Highway, about 5 km north of the Sind
University and Liaqat Medical College and Hospital. The site itself is
semi-arid, an& poorly suited for growing crops (Figure 2).

PROJECT DESCRIPTION

The Phase II plant will consist of three 350 MW units and all ancillary
facilities and structures to be added to the Phase I facilities now under
construction at Jamshoro. Except for the raw water intake facilities on th
Indus River, this Phase II will occupy approximately 70 acres. Forty-two
acres will lie west of Indus Highway and be used for the power blocks, cooling
towers, bulk fuel oil storage, water treatment building, auxiliary boiler,
standby diesel generator, and fuel storage tanks. Eighteen acres will lie
east of the highway and be the site of raw water pretreatment and wastewater
treatment facilities. An additional 10 acres will be occupied by the
warehouses, technical buildings, and a workshop. Arrangement of the power
plant and intake facilities is shown on Figures 3 and 4.

Fuel oil for the Jamshoro Project will be brought by tanker to the Port of

~ Karachi approximately 150 km to the south. A buried pipeline will transfer
the oil the approximately 1050 km from the port to the Complex.

3610G:Rev. 3 S
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Figure 2 Jamshoro Site Looking North from Meteorological Station,
Grazing Goats in Background, 30 September 1986
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'ENVIRONMENTAL POLICY AND REGULATIONS

GOVERNMENT OF PAKISTAN (GOP)

The GOP has initiated through the promulgation of the Pakistan»EhQianheﬁﬁall

Ordinance of 1983, the mechanisms for formulating national‘énvironmental
policy and for developing and enforcing national environmental quality
standards. Approval of policy and standards is the purview of the Pakistan

Environmental Council. Development of standards and their enforcement is

administered by the Environment and Urban Affairs Division of the Ministry of

Housing and Works.

Additionally, the GOP and Sind Governments have established leglslatioﬁldhd
regulations governing antiquities, endangered speéies. national parks,i

wildlife sanctuaries, game reserves, forestry, and water management. For

Phase II of the Jamshoro project, the GOP has also requested the prepa:atlbnw
of an Environmental pro forma statement. Major environmental leglslatlbh_aﬂd.

regulations are reviewed in Table 1.

3610G:Rev. 3 9
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Table 1

MAJOR ENVIRONMENTAL LEGISLATION AND REGULATIONS FOR PAKISTAN

Auﬁhoritx

Type
Comprehensive Ordinance
Environmental No. XXVII
Protection of 1983
Protection of Act No. VI
Antiquities of 1977
Water West
Resources Pakistan
Act of 1958
Sind Irri-
gation Act
of 1879
Wildlife West
Pakistan
Wildlife
Ordinance
of 1959
Wildlife Sind
Wildlife
Protection
ordinance
Forests Forest Act
of 1927
No. XVI
.Sources: ESE, 1986
KBN, 1986

3610G:Rev. 3

Administering
Agency

Ministry of Housing
and Works;
Environment and
Urban Affairs Div.

Ministry of Culture,
Archaeology, Sports,
and Tourism; Dept.
of Archaeology

WAPDA

Government of Sind,
Irrigation and
Power Department

Ministry of Food,
Agriculture,

and Cooperatives
Zoological Survey;
National Council for
Conservation of
Wildlife

Government of Sind,
Ministry of Forests,
Wildlife, and
Forestry

Ministry of Food,
Agriculture, and
Cooperatives;
Pakistan Forest
Institute; Government
of Sind, Ministry of
Forest, Wildlife, and
Forestry

10

Purpose

Requires
environmental
pro forma
statement

Provides protection
and preservation of
historically important
sites

Requires management
of water resources

Regulates granting
of water use from
Indus River

Promotes conservation
and establishes limits
on hunting

Promotes conservation
and limits hunting

Provides protection
and regulation of
exploitation of
forests

o



INTERNATIONAL FUNDING ORGANIZATIONS

Multilateral development organizations such as The World Bank have established
policies governing the evaluation of potential environmental impacts and the
adequacy of pollution control measures of projects they finance. These
policies concern the natural and human environment as well as the health and
safety of workers. At Jamshoro, construction and operation of Phase II of the
project will require consideration and evaluation of the Environmental
Guidelines established by the World Bank, based on specific projects needs.
The preparation of the Environmental Assessment (ER) for the project 1nVo10ed
direct coordination with, and involvement of, the World Bank Office of
Environmental Affairs. A set of environmental criteria for the Phase II was
one result of this coordinated effort (Table 2).

Bilateral funding organizations, such as USAID, have established policies foi
.evaluating the environmental consequences of funded projects. USAID's,
environmental policies are implemented by means of U.S. environmental
procedures as well as by an official USAID policy determination on
BEnvironmental and Natural Resource Aspects of Development Assistance. As a '
condition of USAID-funding, an ER must be prepared for certain typés of
projects, including thermal power plants.

3610G:Rev. 3 11
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Table 2

APPLICABLE ENVIRONMENTAL CRITERIA FOR PHASE II POWER GENERATION UNITS

Environmental

Resource

Alr

Water, Land,
and Noise

Social and
Cultural

Occupational

criteria

Emissions:

World Bank Guidelines

1. S0,--450 MT/day (500 tons/day) at annual capacity

factor

"2, Particulate--~100 pg/m3

3. NOy--260 mg/source (0.6 1b/106 Btu)

Ambient Quality:
World Bank Guidelines
1. S0,--100 pg/m3 annual average
500 pg/m3 maximum 24-hour average
2. Particulate--100 pg/m3 annual
geometric mean
500 ug/m3 maximum 24-hour
average
3. NOy--100 pg/m3 annual average

U.S. Environmental Protection Agency Standards

1. S0p--~ 1300 pg/m3 3-hour average (secondary
standard), 365 pg/m3 24-hour average
(primary standard), 80 wg/m3 (annual
average (primary standard)

2. Particulate-- 75 pg/m3 annual geometric mean
(primary standard) 260 pg/m3 maximum
24-hour average (primary standard)

3. NOp-- 100 pg/m3 annual average (primary and

secondary standards)

‘No specific limitation but general restrictions on effects to

human health and welfare.

Secondary growth effects to general population andﬁ.
tribal people shall be addressed.

TLVs by fmerican Conference of Governmental
Industrial Hygienists. Also, World Bank Safety and Health
Guidance for Power Plants, Coal and Fuel 0il.

. Notes: SO0p = Sulfur dioxide
’ MT/day = Metric tons per day

us/m3

= Micrograms per cubiec meter
= Nitrogen oxide

1b/106 Btu = Pounds per million British thermal ‘units

“02

Nitrogen dioxide

TLV = Threshold Limit Values

~ Sources: ESE, 1986

KBN, 1986

3610G:Rev. 3
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ALTERNATIVES EVALUATED

The following‘project”alternativesuaretcons;deredfinithe’ER

NO ACTION (PHASE I ONLY) .

In this case, only Phase I would be constructed and operated at Jamshoro._
Failure to construct Phase II would worsen the projected shortage of
electrical energy in Pakistan with consequent adverse social and economic
effects. Although energy conservation in Pakistan would help reduce. energy
requirements, it will not lower demand sufficiently to eliminate the need for

additional generation.

Failure to construct Phase II would avoid any harmful social and environmental
consequences associated with the new development. As with any development of
the scale of Phase II, there could be unavoidable environmental
effects. Phase II would result in estimated additions of 228 MT/day So2 and
130 ng/J uox. Both, however, are within World Bank guidelines to power
generation facilities. Predicted particulate matter emissions would represent
on;y about a 1 percent increase above naturally high dust backgre:nds in the
areas most affected. Liquid effluents from the facility will eit.er be ponded
for evaporation, or suitably treated for use as either process or irrigation

water. No uncontrolled liquid or solid wastes will lezve the power plarni.
Thus, the limited adverse environmental consequences associated with an
efficiently designed and operated electrical generation facility were judged
insufficient to argue against the Jamshoro Phase II facility. The "no action":
alternative was rejected.

PHASE II ALTERNATIVES

During the. pre-feaslbillty study:ofrthe Jamshoro Power Generation Complex, the:

following alternative design components were consldered"

3610G:Rev. 3 .13



POWER GENERATION COMPLEX

The choice of unit size was governed by several factors, ihcluding safety and
reliability, adherence to World Bank guidelines on pollutanf emission control,
proximity of the complex to other power generation projects, and integration
with the existing natlonal power grid. Costs were also a significant factor,
and have been discussed in detail in Section 4.0 of the Phase II Feasibility
Study (BNI, 1986b).

POWER PLANT CHARACTERISTICS

Conventional steam and combined-cycle technologies were evaluated, based on
operational complexity, efficiency, relative cost, and schedule of
implementation. The possibility of conversion of the oil-fired conventional
steam system to coal if needed in the future was considered, as were the

possible use of coal/oil and coal/water mixtures.
ALTERNATIVE SELECTED

The technical analysis of the pre-feasibility study led to the following

conclusions:

1. The three additional 350-MW oil-fired units could be supported at the
Jamshoro site in terms of available space, make-up water and
transmission feasibility.

2. Sulfur dioxide emissions from the three units burning 3.5 percent
sulfur oil should not exceed the World Bank SO, emissions criteria
limits, :

3. Either oil-fired conventional steam or oil-fired combined-cycle units
could be constructed, although the latter have a shorter construction
period and higher efficiency.

4. Conversion of a conventional oil burning steam unit to coal would not
be economically practical based on high capital cost and cost of unit
derating.

5. Coal/oil and coal/water mixtures would not be economical.

6. Design provisions to accommodate future coal conversion and burning

should be made only if there is a high probability of burning coal in
these units in the future.

3610G:Rev. 3 14



ENVIRONMENTAL AND SOCTAL CONSEQUENCES OF PHASE IT

Potential impacts to the physical, biological and soclal environments of the
construction and operation of Phase II facilitiee recommended for Jamshoro are-

presented in Tables 3, 4, and 5.
PHYSICAL IMPACTS

Physical impacts are summarized in Table 3. Air emissions and the resulting
impacts to ambient air quality from the combined operations of Phases I and II
have caused the most concern with regard to environmental quality in the
Jamshoro area. For assessment purposes, estimated stack emissions of the two
phases and the resultant ambient air quality can be compafed with World Bank
guidelines (see Table 5-11 of the ER). The 802 and Nox emissions of ‘
Phases I and II are below World Bank guidelines. The dust or particulate
matter (PM) emissions are above The World Bank guideline value of 100

mg/ma. However, the predicted increase in ambient ground level

concentrations of PM are considered negligible since the emissions would
constitute a maximum of only about 1 peréent of a PM annual average natural
background concentration at ground level estimated from local air quality data

to be 200 ug/ma.

The areas of maximum air quality impacts are near (but not at) the Liaqat °
Hospital at Sind University and the tuberculosis sanatorium southwest of the
Jamshoro project and near Petaro College northeast of the Jamshoro project.
However, the 802 and NOx air quality levels even at these points are below
the World Bank guideline values, below the World Health Organization criteria
as well as below the U.S. Environmental Protection Agency health-based

standards which give particular attention to children and the elderly.

3610G:Rev. 3 15



Table 3

BNVIRONHENTAL IMPACTS FROM CONSTRUCTION AND OPERATION OF THE
‘ JAMSHORO PHASE II PROJECT - PHYSICAL IMPACTS ’

IMPACTS
Congtruction

Air Emissions

Noisz and Vibration

Increased Soil
Erosion and Runoff

Accidental Spills of
Toxic Materials

Change in Drainage

Change in Surface
Water Quality

Operation

Change in Streamflow
Quantity and Quality

Change in Ground-
water Quality

Consumptive Water Use
from Indus River

Accidental spills of
Chemicals/Toxic
Materials

Generation of
Sanitary and Opera-
tional Wastewater
Streams

3610G:Rev. 3

EXTENT/DURATION/SIGNIFICANCE OF IHPACTS*'

Site specific/short-term/little significance near
source, no significance at distance.

Site specific/short-term/not significant.

Site specific/short-term/not significant.

Site specific/short-term/prevented or mitigated by
prevention and clean-up programs.

Site specific/long-term/not significant.

Site specific/short-term/not significant.

Site specific/long-term/not significant.

Site specific/long-term/groundwater quality
protected by impervious pond lining, monitoring.

Site specific/long-term/minor impact; amount
consumed (0.9 cms) is small compared to even lowest
flows of the Indus River. Offset by availability o!
irrigation water at site.

Site specific/short-term/little potential impact;
prevented or mitigated by prevention and clean-up
programs.

Site specific/long-term/minor impacts;

wastes either ponded for evaporation or
treated for irrigation use.

(continued)
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' Table 3 (Cont'd)-’
IMPACTS ' EXTRNT/DURATION/SIGNIFICANCE OF IMPACTS*.'

Operation: (Cont'd)

Air Emissions Regional/long-term/air pollutant emissions and
ambient levels are below World Bank guidelines
except for particulate matter. However, power
plant emission contribution to ambient PM levels:
is negligible.

Noise and Vibrétion Site specific/long~term/not significant owing to
g plant design and standards (US OSHA).

* Extent refers to the areal effect of the impact, e.g., whether the impact
is confined to the site only or extends some distance from the site.
Duration refers to the length of time the impact will last, e.g., whether
the impact is short-term, lasts for several years, or for much longer
periods.

Significance refers to relationship either to existing pollution control

guidelines, professional design standards, or existing natursl conditlons. ., 

3610G:Rev. 3 17'
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BIOLOGICAL IMPACTS

Impacts to vegetation and wildlife resulting from construction and operation
of the Jamshoro Phase IIYProject (Table 4) are not expected to be
significant, owing to extensive pollution control practices, as well as a
result of mitigation measures planned for the project. Wildlife densities
appear to be low at Jamshoro, a consequence of the arid environment and
historically disturbed conditions at the site. Furthermore, what vegetation
that does exist is typical throughout much of this region of Sind. No unique
ecosystems appear to exist at the site or along the pipeline route.
Widespread changes in existing populations or habitst are not expected.

In addition to pollution control, harmful impacts or losses are prevented
further by a number of mitigation measures and design details. For‘lnsténce.
the use of traveling screens excludes fish from entrainment into the water
system, ahd évaporation ponds or re-use plans preclude the return of
potentially harmful liquid effluents to the Indus River.

SOCIOECONOMIC IMPACTS

A number of socioeconomic benefits will accrue from the construction and
operation of Phase II of the Jamshoro Project (Table 5). These include
increased local employment, skills training, and electrical power
generation. On the other hand, certain undesirable impacts may result if
attention is not paid to an increased need for social services including
housing, health care, schools, police protection, transportation and
communication by a peak onsite construction labor force for Phase II of an
estimated 2,500 workers and 3,750 dependents. The net result of development
in the Jamshoro area of planned and coordinated development should be

bstrongly positive.

3610G:Rev. 3 18



Table 4

ENVIRONMENTAL IMPACTS FROM CONSTRUCTION AND OPERATION OF THE
JAMSHORO PHASE II PROJECT - BIOLOGICAL RESOURCES

IMPACTS

Congtruction

Removal of Vegetation

Damage to Vegetation/
Wildlife from Dust
and Toxic Materials

Loss of Wildlife
from Dust and Toxic
Materials

Loss of Wildlife
Habitat

Loss of Future Bilo-
logical Productivity

Road Kills of Wildlife

Operation

Avian Hazards from
Stacks, Transmis-
sions Lines, and
Bvaporation Ponds

Entrainment of

Aquatic Species
at Water Intake

3610G:Rev. 3

EXTENT/DURATION/SIGNIFICANCE OF IMPACTS*

Site specific (70 acres at site; nominal acres for
pipeline owing to reburial and recontouring)
/long-term/insignificant because of surrounding
unaffected areas and lack of uniqueness of affected
ecological communities; natural re-vegetation of
buried pipeline.

Site specific/short-term/not significant;
exposures will affect only a very small portion of
regional vegetation.

Site specific/short-term/not significant; accidental
exposures to toxic materials will affect only a
local portion of regional population; high natural
background of dust in area.

Site specific/long-term/insignificant; only
local area affected; site habitat of limited quality
owing to past disturbances and arid nature of region.

Site specific/long-term/not significant; small
area and of naturally low productivity.

Regional/short-term/not significant given expected
low wildlife densities occurring in region; also as
evidenced by scarcity of observed wildlife road kills.

Site specific/long-term/ probably not significant
relative to the size of regional bird population,
but evaporation ponds should be monitored in case
preventive action is necessary.

Site specific/long-term/not significant and
mitigated by screened intakes and fish retqrn system.

{onnkinnad)
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IMPACTS

Operation
Formation of Bio-

logical Barriers .
and Corridors

Loss of Future Bio-
logical Productivity

Road Kills of Wildlife

Table 4 (Cont"d)

© Site specific/long-term/not significant.

Site speclflc/lohg-térm/ndf significant; small
area.

Regional/short-term/not significant given expected
low wildlife densitier occurring in region; also as .
evidenced by scarcity of observed wildlife road kills.

* Extent refers to the areal effect of the impact, e.g., whether the impact
is confined to the site only or extends some distance from the site.
Duration refers to the length of time ths impact will last, e.g., whether
the impact is short-term, lasts for several years, or for much longer

periods.

Significance refers to relationship either to existing pollution control
guidelines, professional design standards, or existing natural conditlons.‘

36106;Rev. 3
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‘Table 5

ENVIRONMENTAL IMPACTS FROM CONSTRUCTION AND OPERATION: OF THE
JAMSHORO PHASE IT PROJECT - SOCIOECONOMIC IMPACTS .

IMPACTS

Construction

and Operation

Change in Land Use

Increased Demand for
Facilities and
Services

Transportat;on

Changes to Lifestyle.
Cultural patterns,
and Attitudes

Disturbance of
Cultural Resources

Change in Employment
Patterns :

Occupational Safety -
and Health Hazards

EXTENT/DURATTON/SIGNIFICANCE OF IMPACTSK

Site specific/long-term/not significant.

Regional/long-term/significant if anticipated high
demand on area facilities and services is not met;
induced development in surrounding area; workers
colony with infrastructure facilities and services can
mitigate impacts.

Site specific/long-term/moderately significant
traffic increase; mitigated by staggered workshifts,
use of buses for workers, and onsite residential
colony; local highways already heavily used.

Site specific/long-term/ not significant, particularly
if communication among interest groups is encouraged
and training programs -instituted.

Site specific/long-term/area of potential significance
because project site is in the Indus River Valley;
chance-find procedures and pre-construction survey
would mitigate loss of resources.

Regional/long-term/significant; peak onsite con-
struction labor force for Phase II is approximately
2,500 workers plus 3,750 dependents; peak operational
labor force is 740 workers plus 4,440 dependents.

Site specific/long-term/not significant and mitigated
by properly designed and maintained facilities and
worker training programs.

* Extent refers to the areal effect of thé impact, e.g., whether the impact
is confined to the site only or extends some distance from the site.
Duration refers to the length of time the impact will last, e.g., whether
the impact is short-term, lasts for several years, or for much longer

periods.

Significence refers to relationship either to existing pollution control
guldelines, professional design standards, or existing natural conditions.

3610G:Rev. 3
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Disruption of lifestyle and cultural patterns also need not be a problem at
Jﬁmshoro. A public information program to relate project information and
opportunities for the local population should help counter any negative
attitudes to an influx of workers from outside the area. These programs
should include ample representation from local interest groups, and receive

enthusiastic support from WAPDA.

The proposed project is in the Indus River Valley, an area with a rich
archaeological and cultural history. Although sites of importance are not
readily apparent in the areas to be developed for Phase II, a comprehensive
archaeological survey has not been performed (one has been requested from the
Pakistan Department of Archaeology). To protect against accidental
disturbance of any cultural resources discovered during construction or
operation of Phase II, "chance find" procedures will be implemented at
Jamshoro. These procedures provided guidelines for handling discovered
artifacts, and for notifying the Pakistan Department of Archaeology to obtain

guidance.

Impacts of Phase II construction and operation on transportation are
site-specific, long-term and could be moderately significant. These effects
can be mitigated through staggered workshifts, the use of buses for
transporting workers, or creation of an onsite residential coiony. However,
additional truck traffic related to Phase II construction and operation will
exacerbate on already congested highway local transportation situation, and

increase damage to the surface of these roadways.
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fitigation measures at Jdﬁéhbro‘wili be undertaken to reduce those unavoidable

adverse impacts which are a consequence of any large development. HonitOring
vill ensure that recommen. i pollution control and mitigation programs are

vorking as planned.

tecommended mitigation monitoring aré summarized in Table 6. They are oither

:onsistent with existing GOP, WAPDA, USAID and World Bank environmehtal,ahd~}'

social policies, or reflect internationally recognized practices for the = -

rotection of the natural environment and of human wellbeing.
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- CONCLUSION

Development of £he Phase II Generation Facilities at Jamshoro willvpfbﬁid9¥‘
local and regional benefits to the People of Pakistan as a result:ofﬁihéréaséd
electrical power supply and economic opportunities, including trainiﬁg
employment. The environmental costs should not be significant 1f'the‘projv

is designed, constructed, and operated in accordance witﬁ GOP, World Bahk,;
USAID and USEPA environmental guidelines to protect the natural‘andYSOciai”,.

environment, as well as human health and safety.

It is a worthy and ambitious project and will require cooperation and

assistance among GOP agencies and international funding organizations.
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Mitigation Description

Pipeline design to control

effects of erosion on fish
and wildlife

Water Resources Protection:

Monitoring of key wastewater
sStreams

Monitcer groundwater to identify
potential contamination

Wastewater handling and
treatment

Plant design to avoid water
quality degradation from toxic
spills and erosion

Stora and: flood design
considerations

Sanitary wastewater management

Sumaary of Recommended Environmental and Svcloeconomic Mitigation Activities

Need or Impact

Erosion of stream banks and
slopes crossed by the pipeline
can impact terrestrial and
aquatic wildlife habitats.

Ensure efficient plant operation
and quality of water for use in
irrigation.

Potential effects on groundwater
use and on connected surface
water use from evaporation pond
leakage.

Maxinum re-use of wastewater and
ninimum cost of disposal.

Discharges or accidental spills-
of toxic materials could cause
water quality degtpdation,

Avold surface water contamination
due to flooding and retention or
evaporation pond overflowing

Protect human environment from
decomposable organics, suspended
solids, pathogenic organisums.

1. Upper case:
’ : or in existence

Lower case: recommended only

2. Priorities: A.

already incorporated

Essential go—no go for project for

environmental and/or statutory reasons
B. Highly recommended

C. Recommended

3. As PEPA scope of authority is prepared and the agency acquires
adequate staff, it will be requested to participate more

9

B >
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Recommended Activityl Priority

Implementation Organization

BANK PROTECTION AT DRAINAGE CROSSINGS B.
AND EROSION CONTROL STRUCTURES/MEASURES

TO MINIMIZE EROSION ALONG RIGHT OF

WAY SLOPES.

DEVELOP MONITORING PROGRAM INCLUDING A.
DATA SAMPLING, DATA ANALYSIS,
LABORATORY ANALYSIS AND STAFF TRAINING.

Develop shallow groundwater monitoring : h.
well system.

SEPARATE AND TREAT WASTEWATER STREAMS A.
TO ALLOW EVAPORATION OF METAL CLEANING
OPERATIONS WASTEWATER AND RECYCLING OF

OTHER WASTEWATERS FOR IRRIGATION USE IN
ACCORDANCE WITH U.S. EPA STANDARDS.

ENCLOSE LUBE STORAGE TANK, LUBE OIL A.
TRANSFER PUMP, SUMPS AND DRUM

DISPENSING AREA WITH 6~ PROTECTIVE

CURBING. CONTAIN AND DISPOSE OF

WASTEWATERS IN LINED EVAPORATION

PONDS.

FACILITY LOCATED ABOVE 100-YEAR FLOOD . A.
PLAIN ELEVATION; WASTEWATER PONDS

DESIGNED WITH 3 FEET (1 METER)
FREEBOARD

DEVELOP A SEWAGE COLLECTION SYSTEM : \.
AND TREATMENT PLANT, INCLUDING

PRIMARY AND SECONDARY (BIOLOGICAL

TREATMENT AND CHLORINATION) TREATMENT.

GSP = Geological Survey of Pakiatan.

MH = Ministry of Health.

ML = Ministry of Labor.

MPD — Ministry of Planning and Development.

" PEPA

WAPDA,
‘PEPAY, MH'.

WAPDA

WAPDA, with assistance Erom.

WAPDA, with assistance from MH.

':;HAPBQ. with cooperation of =+ -
ip

EPA3

ffu‘gg}i;igfgahyuitqgion,ﬁi;h GSE

Hith verification of

PCSIR = Pakistan Council for Scientific and Industtial Reseatch.

PDA = Pakistan Department of Archeology. .

PEPA = Pakistan Environmental Protection Agency.
AAQS = Ambient Air Quality Standards.

ZSP = Zoological Survey of Pakistan.
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Mitigation Deacription

Solid waste management

Water Resources:

Hazardous and toxic waste
management

Emergency planning

‘Pipeline erosion control and
revegetation

" Pipeline design and operation

to avoid severe oil. spill
inpacts

Summary of Recommended Environmental and Socioeconomic Mitigation Activities

Need or Impact

Potential contamination of surface
and groundwater

Potential contamination of surface
and groundwater

To standardize procedures during
emergency responses to major
toxic spills, fires and
earthquakes

Minimize erosion and releage of
sediment-rich stormwaters into
surface waters

Accidental oil spills from

pipeline rupture at sensitive
stream crossings

1. Upper case: already incorporated

S or in existence
- -Lower case: recommended only

2. Priorities: A. Essential go-mo go for project for-
: o environmental and/or statutory reasons
B. Highly recommended

C. Recommended

,3.’;As PEPA scope of authority is prepared and the agency acquires

. 'adequate staff, it will b

RS
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.equested to participate nore

Recommended Activity1

Formulate and implement a solid waste
wanageaent plan

Prepare hazardous and toxic waste
plans. Develop control measures

to prevent and cleanup accideantal
discharges of hazardous and toxic
substances. :

Develop Emergency Planning and
Management Plan prior to
construction and operation of all
ma jor facilities

Develop plans with control measures
and temporary structures for use
during pipeline and facility
construction; scheduling techniques,
mulching and revegetation of exposed
critical areas, sediment traps and
diversion dikes.

EFFECTIVE BANK STABILIZATION AT STREAM -
CROSSINGS; BURY PIPELINE IN STREAM
CHANNELS BELOW MAXIMUM PREDICTED

SCOUR DEPTH; DEVELOP AND IMPLEMENT
SPILL PREVENTION, DETECTION AND

CLEANUP PROCEDURES

GSP = Geological Survey of Pakistan.
MH = Ministry of Health.
ML = Ministry of lLabor.

Priority Implementation Organization
B. WAPDA, with support of
PEPAS, MH
A. g with support fron
PZPA
A. HAPDA. with support fron
‘ PEPA3 MH
c. WAPDA, with aaaistance from .
: PEPA
A. . WAPDA, in comsultation with GSP

MPD - HMinistry of Planning and Development.
PCSIR = Pakistan Council for Scientific and Industrial Research.,

PDA = Pakistan Department of Archeology.

PEPA = Pakistan Environmental Protection Agency.

AAQS = Ambient Air Quality Standards.
ZSP = Zoological Survey of Pakistan.



Summary of Recommended Eavironmental and Socloeconomic Mitigation Activities

Mitigation Description Need or Impact

Alr ity:

To ensure ground levels of
various contaainants are within
accepted limits.

Ambient air monitoring program

Stack gﬁisaioha'aource testing To ensure stack emissions from
R each unit are within World Bank

guidelines and WHO criteria.
Noise: '
. Conmstruction noise abatement Noise impacts on nearby

communities or worker health
and safety

Noise impacts on nearby
communities or worker health
and gafety

Uperational noise abatement

‘Cultural Resources:

"Archeological artifact

_ Compliance with Pakistan law,
notification and handling

-avoidance of unnecessary project
delays, protection of cultural
resources.

already incorporated
. or in existeace
* Lower cane: recommended only
2. Priorities: A. Essential go—no go for project for
environmental and/or statutory reasons
B. Highly recommended
C. Recommended

1. Upper case:

3. As PEPA scope of authority is prepared and the agency acquires.

adequate staff, it will be requested to participate more

N
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Recommended Activityl

Develop system of continuous air

. monitoring stations downwind of

plant and at sensitive receptors;
place one meterological station near
the plant site.

Test each unit of the facility annually
and sequentially for S0y, NO, and
PM emission levels; if S0, levels
are too high, use low sulphur oil.

INSTALL ENGINE MUFFLERS; MINIMIZE
NIGHT TIME NOISY WORK; ENCLOSE OR
SILENCE STATIONARY EQUIPMENT; LIMIT
CONSTRUCTION EQUIPMENT TO E.E.C. 80
dBA LIMIT.

EQUIP FORCED DRAFT FANS, STEAM VENTS,
AND VENTILATION FANS WITH SILENCERS;
ENCLOSE PUMPS, MOTORS AND TURBINE IN
ACOUSTICALLY DESIGNED ENCLOSURES/
BUILDINGS; SET DESIGN LIMITS ON NOISE
FROM ROTATING EQUIPMENT, CONTROL VALVES
AND TRANSFORMERS

Implement recommended chance-find
procedures for cultural resources,
including close liaison with
Pakistan Dept. of Archeology and
notification of any finds within .
seven days; pre—construction field
surveys.

GSP = Geological Survey of Pakistan.
MH = Ministry of Health.
ML = Ministry of labor.

Priority Implementation Organization
A. HAPDQ. with cooperation of
PEPA? and using AAQS
A. . VAPD), vith cooperation of -
B.. . WAPDA, vith verification by MH
“B. " WAPDA, MH
‘A= PDA,’with cooperation of WAPDA

MPD - Ministry of Planning and Development.: .. -
PCSIR = Pakistan Council for Scientific and Induatrial Research'

PDA = Pakistan' Department of Archeology.

PEPA = Pakistan Eavironmental Protection Agency.

AAQS = Ambient Ailr Quality Standards.
ZSP = Zoological Survey of Pakistan.



Mitigation Description

Social/Institutional Concerns

Land use planning

Public - Information Prograa

Train- and hire ‘1local unrlfnrce

Worker' housing plan

82

- Trausportation Planaing: .

Suamary of Recommended Environmental and Socioeconomic Mitigation Activities

Need or Impact

Control secondary growth of
residential and business
development resulting from

project development

Seek public acceptance of the
proposed project; minimize public
concerus and issues; establish
good relations with local populus

Provide economic benefits to
project area; encourage good
counmunity relation; reduce influx
of people from outside area

‘Provide safe sanitary living

conditions and adequate housing
for project work force; minimize
high worker turnover and low
productivity.

Traffic-related impacts

1. Upper case:
- : or in existence
* Lower case:
2. Priorities: A.

recommended. only
Essential go-no go for project for
enviroamental and/or 8tatutory reasons

already 1ncorporated

B. Highly recommended

C. Recommended

3. As PEPA gscope of authority is prepared and the agency acquires

\A
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: adequate staff, it will be requested to participate more

Recommended Activityl

Develop land use plans for
implementation by local governments;
provide guidance for selection of
preferred locations for secondary
growth; plan for timely development
of supporting infrastructure and
community services.

Establish a public information and
communication program in the project
community; deternine information to be
released; develop methods for
communication; identify target groups
and officials to meet with; schedule

" presentations and meetings.

ESTABLISH PROGRAM TO TRAIN LOCAL
WORKFORCE FOR PROJECT JOBS; HIRE
QUALIFIED LOCAL SINDHIS WHENEVER
POSSIBLE.

Require construction contractors to

provide adequate worker housing; develop -

housing and services plan based on
evaluation of local availability;
PROVIDE WORKERS' COLONY DURING
OPERATION.

Stagger work schedules, on-site
housing for workers, bus transport

for workers, use of night truck convoys,

highway improvements, driver training,
load limitations.

GSP = Geological Survey of Pakistan. .
MH = Ministry of Health. .
ML = Ministry of Labor.

Priority Implementation Organization
B. MPD, with cooperation of WAPDA
_B. WAPDA in cooperation with Sind .-
: Universityand tepresentativea of .
local groups
B. ML, MPD, with support of WAPDA .
B. WAPDA with assistance from local
universities and technical
‘training schools
-Ce HAPDA; ML

MPD - Ministry of Planning and Developmeu.. -
PCSIR = Pakistan Council for Scientific and, Industrial Reseatch.

PDA = Pakistan Department of Archeology.

PEPA = Pakistan Environmental Protection Agency.

AAQS ™ Ambient Air Quality Standards.
2SP = Zoological Survey of Pakistan.



Mitigation Description

Environmental and Socioeconmic
Program, Phase I & Il

Planning for local recession

Public Health/Occupation Safety

Solid and hazardous waste
handling : :

High voltage safety

Summary of Recommended Environmental and Socioecononic Mitigation Activities

Need or Impact

Standardization of emergency plans
and personnel training;
standardization and centralization
of equipment and data collection
and analysis; complex-wide
authority and responsibility for
protection/correction activities.

Local recession following
construction.

Protect workers and public from
exposure health risks

Avoid accidental shocking

To minimize worker health and
safety risks where design controls
are inadequate or not feasible

Potential impacts to worker health
and safety from specific work-
related hazards

Essential go-no go for project for .

environmental and/or atatutory reaeons

3. As PEPA scope of authority is prepared and the agency acquires

N

AR:7155d tg:Rev.0

X
© -
Worker accident prevention
Honitoring of. chenical and
physical hazarda
1. Upper case: already incorporated
or in existence
lover case: recommended only
2. Priorities: A.
B. Highly recommended
C. Recommended
- adequate staff, it will be requested to participate more.
”
N\

Recommended Activityl

DEVELOPMENT OF A SINGLE INTEGRATED
PROGRAM FOR IMPLEMENTATION FROM A
SINGLE OFFICE FOR BOTH PHASES.

Project representatives meet with local
governments to discuss potential impacts
and prepare a plan to address the issue.

RECYCLE OR CONTAINERIZE AND PACKAGE
FOR DISPOSAL IN APPROVED DISPOSAL
SITE; TRAIN WORKERS ON PROPER
HANDLING.

FENCE AND POST WITH WARNING SIGNS IN
AREA CONTAINING TRANSMISSION CABLES;
GROUND HIGH VOLTAGE TOWERS.

Develop formal safety procedures and
training program for operating ’
and maintenance activities; educate
workers on plant hazards.

" ROUTINE MONITORING OF TOXIC GASES,

NOISE LEVELS, HEAT STRESS, TOXIC AND
NUISANCE DUSTS; SPECIAL MONITORING
OF MAINTENANCE AND NON-ROUTINE
ACTIVITIES

GSP = Geological Survey of Pakistan.
MH = Ministry of Health.
ML = Ministry of Labor.

MPD - Ministry of Planning and Development.

WAPDA, W

Priority Implementation Organization
B. WAPDA, with cooperation of
appropriate ministries
C. WAPDA, with agsistance from ML,
MPD, local groups
A. ‘WAPDA, with assistance from
PEPA3, MH IR T
" Ae WAPDA
A, ' WAPDA, with assistance from ML;
M ;

vith verification of MH

PCSIR = Pakistan Council for Scientific and Industrial Reseatch.;

PDA = Pakistan Department of Archeology.

PEPA = Pakistan Environmental Protection Agency.

AAQS = Ambient Air Quality Standards.
ZSP = Zoological Survey of Pakistan.
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1.0 INTRODUCTION ‘AND SUMMARY

1.1 INTRODUCTION-

The Pakistan Water and Power Development Authorlty (WAPDA) 1s 1n the f‘
process of developlng a major oil-fired electr1c1ty generatlng complex
at Jamshoro, near the City of Hyderabad in ‘Sind Provlnee, Paklstan.
Phase I of the complex, which is now under constructlon; consists of
four generating units with a total capacity of‘880‘MW;’ Phase'lI’will
expand the complex by adding three 350¥Mw units (total of lOSOlﬁW) and
all associated facilities and structures. VThe facilities of Phases‘lh
and II will be contiguous; the plant will have a total stationlcapaeityﬂ

of 1,930 MW.

This report presents an analysis of the environmental-and‘SOcioeconomic
consequences likely to be'assoeiated.with constructionfandAoperation of

Phase II of the Jamshoro Power Generation-Complex.

The ddcumentldiscussesitheﬂneed“for;fand'cons{ders~a1ternatiVe
approaches to Phase II. The environmental and soc1oeconomic setting off
[the area is descrlbed, and posslble effects to the natural and human f.:
‘1environment resulting from Phase II are out11ned. ‘In additlon,
}monltoring and mltigation actlons relevant to the proposed act1v1t1es:

are discussed.
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1.2 PURPOSE AND ORGANIZATION OF THIS REPORT

This report prOV1des the Government ‘of Paklstan (GOP), the Paklstan
Water and Power Development Authority (WAPDA), the . S Agency for
International Development (USAID), and other,donors a discussion of
significant environmental and social effects of the planned oil-fired
pover plant and associated fuel supply pipeline. Thethvironmehtal and
Social Soundness Assessment evaluates alterhatives and identifiee
mitigation measures which will avoid or minimize adverse effecteftofthe
environment, or which will enhance its quality, so that the expected
benefits of development objectives can be weighed against any adretee
impacts upon the human and natural environment. In addition, |
environmental monitoring programs are recommended which will follov the
project's impacts and assist in mitigation of envirconmental effecte"es

they occur.
This assessment is organized as follows:
0 Section 1.0 presents a summary description of the proposed -
action, impacts of the proposed action, and the result-of the

"no action' alternative.

0 Section 2.0 discusses the purpose or and need tor the project.
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'.o"1S¢ction 3.0 describes and compares the proposed and

alternative actions.

o  Section 4.0 describéé'thg existing:environmental. and®social -

- setting..

o . Section 5.0 présen£5‘an“analySis of the»cbnSéQuéncés'of:thé-7

pfdposed action.

o Section 6.0 discusses proposed monitoring programs and

mitigation activities.

o Section 7.0 presents costs of recommended monitoring and

mitigation.

o Appendices: Contain a list of preparers of this Asséésmehtg
bibliographic references from the text, principal petééna;
contacts made in preparation of the report, and teghnical

material supporting report discussions.

tn‘accordance with 22 CFR Part 216.3(a)(4), a sé&piﬁg session waé;héld;
inrﬂyderabad. Pakistan, on October 6; 1986 to fufther identify
anvironmental and social'conCern§4of the host country. A record of the
scoping session and'a'liét of p#rticipéﬁts is presented in Appendix D.
[Ssues raised at>thefsqopiﬁg7§e§si§n'a;e ¢ross—referencgdhto this

ceport., Issues raised in thé-Pfoifof@a~En?irohmentél”ASééésmént'
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réquiréd~by‘GQverhhent of PakistaﬁjbfﬂiﬁéﬁgéfXXXVII are

cross-referenced to this report in Appéhdik:E;

Table 1-1 presents a list of acronyms and aﬁbigvid;ipﬁsghgédiin this

report. Appendix K presents a metric/Engliéh COﬁQé:sibn{tﬁblef:

1.3 AID REPORTING REQUIREMENTS

The United States Agency for International De§elopmént (AIP) hés
provided the funds to support the Jamshoro Power Generation Coﬁpléx -
Phase II feasibility studies. Owing to this involvement, AID is
required by U.S. law to fully consider the environmental and soéial
consequences of the project. Since 1976, AID has required the
preparation of environmental assessments under the provisipns of’22 CFR
216, "AID Environmental Procedures," for all projects which could
potentially have a "significant effect" on the enviroﬂmeﬁt.A |
Considering its size and scope, the Jamshoro Project has tﬁe'pdteﬁtial

to significantly affect the environment.

Should the project be constructed as planned, the Government of
Pakistan anticipates requesting funding from World Bank which will
evaluate the project in accordance with its own environmental policies
and guidelines; these have been considered in preparation of this
report. The activiﬁies of Phase I at Jamshoro are vendor financed and
hence, only Pakistan guidelines will apply. Although Phase I

facilities were not subject to an evironmental assessmc.-
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Acronyms
AAQS
BOD,
cfs:
cms
co. .
coD-

' cuseés
dB
dBA

°c
E.E.C.
GCII
gpm
GOP
GWh
haay.
hr
IS¢
IS0
KESC
km

KV
‘kWh.
ey
LT
“f“ﬁ?ﬁ
‘fmg7n
i ﬁﬁ{f

k)

AR:7149d

" Acronyms and Abbreviations’

fAmﬁiéﬁE'AirlQuality Standards ‘
‘Biochemical Oxygen Demand (5 déjS?éﬁfﬁO?C);'

'éﬁbic feet per second

cubic meters per second

éafbon monoxide

chemical oxygen demand

cubic meters per sedoﬁd _

decibels

decibel (A weighted sound leveI)
degrees Centigrade “ ‘ '
European Economic Community

Gilbert Commonwealth International, Inc.
gallons per minute

Government of Pakistan

kth x 106

hectare/year

hour ,

Industrial Source Complex
International Orgaﬂizétion,forfStaqdérdigéﬁidh{°
Karachi Electric Suﬁpiy9C6rﬁbréfidﬁf”
kilometer |
kilovolt

kilowatt hour -
environmental euuivalent‘nn{§; Té;§i€
meter

British Thermal Units x 1,000;000 -
milligrams per liter | | o
magnesium oxide

ﬁillimeters

meters per second



AcrOnyms

ng/J
NCCW
NO

X

PAEC
PEPA’
PM.
ppb -

SO
T&T
TDS
TSP
15§
li ;
g
U.S.

USAID or AID
USEPA or EPA

voc
WAPDA
WB
WHO .

AR:71494d

 Table 1-1 (cont'd)

‘megawatt

nanograms/Joule

National Council for Conservation of Wildlife -
oxides of nitrogen

Pakistan Atomic Energy Sectoff

Pakistan Environmental Protecfidn Aéeﬁg&;
particulate matter | |
parts per billion

rupees

sulfur dioxide

Telephone and Telegraph Authority oflfﬁfiﬁfgﬁi
total dissolved solids

total suspendéd particulate

total suspended solids

micron

micrograms

United States of America

United States Agency for International:Development
United States Environmental Protection. agency.-
volatile organic compounds

Pakistan Water and Power Development ‘Authority
World Bank

World Health Organization

</



presented here for Phase II, attempts were made wheneﬁé;féuffiéieﬁ;xj
information was available to assess the combinéd eff?éﬁgjafj?ﬁéses'l
and II of the Jamshoro Complex in this environmental and social”

soundness document.
The objeétiveslof this environmental assessment aré;

o To ensure that the environmental consequences»df projéét

activities are identified and considered

o To ensure that appropriate environmental safeguards are

adopted, prior to a final decision to proceed

This assessment also responds to the Government qf Pakistan Ordinance
XXXVII of 1983, "Control of Pollution and Protection of the Living
Environment," and serves as the primary reference document for a Pro
Forma environmental document prepared to satisfy requirements of ;he

Pakistan Environmental Protection Agency (see Appendix E).

Environmental assessments conducted by U.S. AID in féfeign'locatéanéj)
are not subject to the standardized procedures normall&‘folioﬁé& for
domestic U.S. projects. Generally, only the most significant
environmental effects of a proposed action are identified. These '
significant effects are then ﬁsgd_as the bésis for the evaluatiqni§f

project alternativés‘befqrerpfocéédiﬁg:ébla final decision.
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The requ1rement for an analys1s of the soc1a1 effects of a prOJect is

described in AID Handbook 3, Append1x 3F, "Social Soundness Ana1y51s "

According to the Handbook, the social soundness ana1y51s has three ~

objectives:

o

Both the
herein.

analysis

3683G

To ensure the compatibility of the project with the social and

cultural environment in which it is to be introduced

To increase the likelihood that new institutions introduced

among a population will be diffused among other groups

To ensure distribution of benefits and of burdens among

different groups
environmental and social soundness assessments are presented
They consider the above objectives and present a technical

to:

Inform decision-makers and project designers of the potential

environmental and social impacts of proposed projects

Provide.a consistent bagis for -evaluation of technical

alternatives

Identify possibleﬂmitiéetion activities



Eﬁvironmental and sociél.soqnqqess assessments do not:fecommendxa
spicific technical course of action for a project, nor‘dO'ﬁhe&
deéprmine whether a project should or should not be undertakgn.
Ins%ead, AID environmental and social soundness assessments providg
decfsion makers with information that should be evaluated in
conjénction with other detailed investigations relating to engineering,
econémics, and financihg to produce an effective project design. This
asses%ment was prepared in coordination with World Bank and is in
compliance with their environmental guidelines, since World Bank

finané;al participation in the project is possible.

1.4 PﬁDPOSED ACTION AND PURPOSE

Phase II,of the Jamsboro Power Generating Complex will consist of three
350-MW units and all associated facilities and structures, including a
pipeline from Karachi to the plant site. The facilities of Phases I

and II will be contiguous; the total station capacity will be 1,930 MW.

The shortage of electric power is one of the most serious limitations
to the economic and social development of Pakistan. WAPDA's planned
expansion of the sgmshoro Power Generating Complex, as represented by
the 1,050 MW Phase2$1 development, will partly meet the urgent national
need for eIectricitfl In addition, the project will also assist the

Government of Pakistaﬁa(GOP) to:

o Balance the national power grid
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‘;di ‘Reduce load shedding and associated adv§rsgje¢onpﬁic;

consequences of this disruption.
o Generate employment .
o Provide domestic economic and industrial development

1.5 RESULT OF NO ACTION

The no-action alternative would involve no construction of Phase II
power generation facilities_at Jamshoro. To meet its exiéting and
projected energy needs and alleviate load shedding and associated
socioeconomic impacts, Pakistan has projected that i; will need
'approximately 800~1,400 MW of new capacity each year until the turn.§f 
the century. Although national energy conservation;could,pfbducé:,, -
benefits, it would not by itself lower demand suffiéiéntlyvto eiiﬁinate
the need for additional generation. Therefore, the;no—écﬁion
alternative would worsen the current shortage of electrical energy and'

the associated socioeconcmic impacts.

1.6 ENVIRONMENTAL AND SOCIAL IMPACT OF ACTION.

The congtruction and operation of Phase II of the Jamshoro PrOJect will
’have impacts on the physical, biological, and social env1ronments. .
;However, the maJority of these impacts w111 be site specific, short

‘tetm. and 1nsignificant. The few that are potentially szgnificant

36836 | 1-10



would be.mitigated or prevented, and actions to achieve this are

presented in this report.

The 1mpacts of Phase I w111 be directly affected by the constructlon “

and operation of the Phase I facillties. However, in some cases the
information regardlng Phase I env1ronmenta1 protectlon methods is

1nsuff1c1ent to assess completely the 1mpacts of the Phase I .

development and to compare these with Phase II. For example, both o
Phase I and Phase II W111 withdraw fresh water for operatlons from the3
Indus River. Phase II will employ screenlng and a f1sh«return system,.

while Phase I will not. Biological monitoring;upstfeam and downstreamf

of the point of discharge will be necessary to assess environmental -

effects of Phase I, but not for Phase II intake.

On the other hand, air emissions from Phase I have been estimated
satisfactorily based on power generation capacity, fuel quality, and .

state-of -the-art operations. Thus, the combined effectS'of air

emissions for Phase I and II are projected and discussed in this feﬁert.

Thabimpact of air emissions on the region should be minimal. ,The;
estimated increase of:particulate emissions will represent only
approximately 1 percent of the present background value, althoughfit,*
should be noted that natural annual average ambient particulate~ieveis
of approximately 200 u/m® in the Hyderabad region already exceed the

World Bank guideline of 100 ug/m (annual average).
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Bioiogiealeimnaefsrwill be localized, site specific, and considered not
significent in~$iéw of populetion densities and distribution of
affected flora fauna and habitat. No unique ecosystems are involved
extensively and, in certain instances, potentially harmful
environmental‘consequences can be avoided. In additiom, irrigated ;
landscaping and expanded agriculture using treated wastewater from the -
project should result in a net improvement in the quality of the"locel

environment.

Both beneficial and adverse impacts on the socioeconomic environment
will occur with the construction and operation of Phase II of the
Jamshoro Project. Economic benefits will include growth in the
agricultural and industrial sectors resulting from the local
avadlability of irrigation water, increased generation of electricity,
increased business activity for the project area and Sind Province, and
increased taxes and duties collected by the Governments of Pakistan,

Sind, and the Dadu and Hyderabad Districts.

A change in employment pattern will occur with the peak onsite
construction labor force estimated at 2,500 workers plus 3,750
dependents. During operation, a peak labor force of 740 workers is
anticipated with 4,440 dependents. The increased population will
vresult in an increased demand for facilities and services. Deveiopment
of secondary infrastructure will mitigate a majority of the 1mpacts, as
will the provision of a workers' colony w1th adequate fac111ties for

workers and their dependents.
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A program to inform the public about the project will helpiréduqe“
negative attitudes and inform the local population Both df_ﬁhé bgnefits
and any adverse impacts of the project. The success qf thisi
information program will require preparation of a communicétiﬁn plan
and involvement of local concerned ihdividuals, éépecialiyu

representatives of academic institutions, clinics, and hospitals.

To ensure that environmental and mitigation programs continue to
provide the desirable effects intended, several continuing monitoring
programs should be instituted to verify success. These include
programs to monitor ground-level air pollutant levels, measure stack
gas emissions, check for soil contamination from evaporation ponds,
ensure the quality of irrigation water, and verify the effectiveness of

training activities and socioeconomic programs.

Continuing coordination of environmental and socioeconomic activities
between both Phases I and II is essential for the success of these
programs. This will require formation of a management team charged
with the specific responsibility of directing these activities. If
this is not done, it will be extremely difficult to isolate the causes
of spills or to assign responsibility for remedial actions should

problems occur.
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2.0 PURPOSE AND. NEED FOR THE JAMSHORO PROJECT, .PHASE II.-

2.1 STATUS OF UTILITY

TheIShoftaée,of'electric‘pbﬁef is one of the primary factors limiting
the economic and social development of Pakistan. Deveiopmeht of
additional sources of electric power is necessary to meet current and

potential energy demands.
2.1.1 ELECTRIC POWER SUPPLY SOURCES
Electric power in Pakistan is supplied by:

o Water and Power Development Authority"(WAPDA)
o Karachi Electric Supply Corporation (KESC)
o Pakistan Atomic Energy Commission (PAEC)

o Private sector

WAPDA is responsible for the electric power supply for all of Pakistan
except a few areas that are the responsibility of KESC, 1nc1ud1ng the
city of Karach1 and certain areas in the‘prov1nce of Baluchistan. A
nueiear generating facility at Karachi owned aad operated by PAEC feeds
directly into the KESC system. Electric energy generated by privatef'”
sector facilities is dispersed throughout Pakistan. The ~
interconnection of the WAPDA and: KESC systems was upgraded: to. 220 kV in
1985.

7143d C2el
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2.1.2 HISTORIC LOAD DEMAND

Pakistan has experienced a shortage - of electric energy in recent
years. The historic peak demand and energy consumption of the WAPDA
system are presented in Table 2-1. During the period'1976 to 1984,:the
peak demand and energy consumption in WAPDA's system increased at an ;
aﬁerage annual growth rate of 10.8 percent and 11.0 perceént,
respectively. The ll-percent annual growth of consumption just‘equals
the increased supply. The annual increases in peak demand and energy
consumption would surely have been higher had sufficient generating

capacity been available to meet the actual load.

Heavy load shedding - scheduled regional power outages - have adversely
affected the social conditions and economic development of Pakistan.
This is particularly true in the industrial and agricultural sectors

which together account for more than 50 percent of energy consumption.
2.1.3 FUTURE LOAD DEMAND PROJECTIONS

Expanded generating capacity in the country is required to meet nOt_
only the growth in the existing loads, but also the increased electric
demand anticipated within the country. The additional capacity will be
provided primarily by hydroelectric and thermal power generation units;

additional thermal capac1ty is required to make up a reduction in -

7143d 2-2
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Table 2-1

ﬁistbric Peak Demand and Energy Consumption, WAPDA Systém(l)

y Peak Demand .Energy Consumption
Year MW % Increase “GWh % Increase

1976-77 1,620 8,734 |
77-78 1,836 13.3 10,089 15.5
78-79 1,972 7.4 10,609 5,2
79-80 2,076 5.3 12,124 14,3
80-81 2,473 19.1 13,206 8.9
81-82 2,846 15.1 14,768 11.8
82-83 3,163 11.1 16,492 11.7

83-84 3,295 4.2 18,052 9.5

(1) Does not include peak demand and energy consumption of

7143d

the KESC system.

Source: WAPDA Power System Statistics, Ninth Issue,
November 1984,
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generating capacity of hydroelectric units during the low water season

(January through June), during which the net available hydroelectric

capacity can be reduced by as much as 60 percent of rated capacity. In

addition, Pakistan has instituted a national energy conservation

program addressed to industry, the commercial building sector, and

agriculturai users. This program will foster more efficient end-use of

electricity and oil. WAPDA is also negotiating with the Worls Bank for

support of a program of rehabilitation for all existing thermal plants.

Pakistan is a developing country, and there is substantial opportunity
for the expansion of the country's electric power supply system to
satisfy increasing needs for power. Table 2-2 presents the load
forecasts for WAPDA, KESC, and the integrated WAPDA and KESC systems.
For the integrated system, both undiversified and diversified load
forecasts are shown. The diversification between the two systems is
assumed to be 97 percent. The load for the integrated system is
projected to increase at an average annual growth rate of 9.5 percent

between 1985 and 2000.

2.1.4 GENERATING CAPACITY OF EXISTING FACILITIES

The existing generating capacity of all power supply sources in

Pakistan for the total system is 5,233 MW (Table 2-3). The capacity

for each of the entities (WAPDA, KESC, PAEC, and private sector) that
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Table 2-2 .

Load Forecasts (MW) fdr”WAfDA and KESC Systems-

Year WAPDA
1985-86 4,121
1986-87 4,517
1987-88 4,955
1988-89 5,436
1989-90 5,963
1990-91 6,541
1991-92 7,176
1992-93 7,872
1993-94 8,636
1994-95 9,473
1995-96 10,392
1996-97 11,400
1997-98 12,506
1998-99 13,506
1999-2000 14,587
2000-2001 15,754
2001-2002 17,014
2002-2003 18,375
2003-2004 19,661
2004-2005 21,038
2005-2006 22,510
2006-2007 24,086
2007-2008 25,772
2008-2009 27,576
2000-2010 29,506
Source: WAPDA
7143d

o Total

KESC Undiversified (MW)  Diversified (MW)

908 5,029 4,883

998 5,515 5,354
1,098 6,053 5,877
1,197 6,633 6,440
1,304 7,267 7,055
1,422 7,963 7,731
1,550 8,726 8,472
1,689 9,561 9,283
1,824 10,460 10,155
1,970 11,443 11,110
2,128 12,520 12,155
2,298 13,698 13,299
2,482 14,988 14,551
2,656 16,162 15,691
2,842 17,429 16,921
3,040 18,794 18,247
3,253 20,267 19,677
3,481 21,856 21,219
3,690 23,351 22,671
3,911 24,949 24,222
4,146 26,656 25,880
4,395 28,481 27,651,
4,658 30,430 | 29,544
4,938 32,514 31,567
5,234 34,740 33,728
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' Table 2-3:”

iExisting Generating Capacity (MW) ‘in. Pakistan
Total System (December 1984)

. Existing Generating

o : Capacity
Entity (W)
wamA 3,989
KESC 1,028
PAEC 125
Privaté“Sector 91
Total 5,233‘

Percentage of
Total System Capacity

76
20

2
_2

100/ .

Sources: WAPDA Power System Statistics, Ninth Issue, Nbvember 1984
KESC Total Generating Capacity and: System Load Demand.

November 1984.

71434 2-6

A



own and operate these facilities is listed. The WAPDA system has a
total generéting capacity of 3,989 MW consisting of 2,547 MW of
hydroelectric and 1,442 MW of thermal units. The hydroelectric
capacity constitutes 64 percent of the total installed capacity of the
WAPDA system. The existing generating facilities of the WAPDA system

are shown in Table 2-4.

The KESC system has a total generating capacity of 1,028 MW, composed
entirely of thermal units. KESC's system is augmented by.the nuclear
gererating facility operated by PAEC, which has a generating capacity
of 125 MW. The thermal generating facilities of the KESC system are
shown in Table 2-5. The additional generating capacity of the private
sector totals 91 MW, which constitutes only 2 percent of the total

system capacity.
2.1.5 GENERATION EXPANSION PROGRAM

In the latest power plant development plan, WAPDA (1986) has identified

the following goals:

o Electrification of 90 percent (40,700) of the villages in

Pakistan by June 1990

7143d 2~7



 Table 2-4

Existing'éénerating Facilities
WAPDA System: (December 1984)

~ Name of Power | ~ Number of Units ‘ ,fdfgi?Iﬁsté1Iéd"
. Station and Capacity (MW) - “Capaeity (MW).
Hydroelectric
Tarbela 8 x 175 1,400
Mangla 8.x 100 800
Warsak 6-x 40 ;f?ﬁOf
Dargai bx5 ; ,  ﬂi9i§A
Malakand 3x 3.2 P 11
2x5 (5 units)
Rasul 2x11 -2z
Chichoki 3 x 4.4 13
Shadiwal 2 x 6,75 14
Nandipur 3x 4.6 1@_
Kurram Garhi 4 x1 3
Renals 5x 0.22 .1
Subtotal Hydroelectric 12;547:
Thermal
Multan Steam 4 x 635
Faisalabad Steam 2 x 66
Faisalabad Gas Turbines 8 x25
Shahdara 2'%:13.25
S 4 x 14,75
Guddu Steam 2,; 110 :
, 1 x:210 3 units)
" Sukkur Steam 4 x 12.5 '_f50~  '_
Hyderabad Steam .2 x 7.5 f '43  ng
(Gas Turbine 1x5.7 5 units) -
Auxiliary) 1x8 o
1x15
71434 2-8
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the,bf'Pdwer
-Station

Kotri Gas Turbines -

Quetta
Steam
Gas
Gas
Gas

REPCO (taken over by WAPDA)

MESCO Steam (taken over by WAPDA)
Subtotal Thermal

Table 2-4 (Cont'd)

Nuﬁbér,of Units
- and Capacity (MW)

Total Installed -

2.28
3.30

2
4
2
1
1
1
1
1
1
1
1
2x 10

WMWK M
L
wu

Capacity (MW)
130
(6 units)

83 .
(6 units)

-9
(4 ‘units)

20
1,442

Source: WAPDA Power System Statistics, Ninth Issue, November 1984,

71434
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.Tabié 245'5

~Existing Thermal Generating Facilitiea
KESC System (December 1984)

" Name of Power | . Number of Units ”Total Installed

Station -and Capacity (MW) Capacity (MW)
Korangi Steam . 2x66 382

. , ' 2 x 125 S (4 units)
West Wharf 2x15 v . 96

2 x 33 , (4 units)
Site Gas Turbine 5x 20 _ LOO
Korangi Town Gas Turbine 4 x 20 : agp
Dual Fuel 12 x 1.25 15
Pipri No. 1 Steam 1 x 200 200
Pipri No. 2 Steam 1 x 200 200
Total 1,073

Note: Some of the existing units are due for retirement; thexefore,
the total KESC installed capacity on interconnection with the
national grid in 1985 will amount to 1,028 MW,
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'Compiéte éiiﬁiﬂafion'of LpaHASheddihg bj Jaﬁﬁary 1990 .

Addition of 2,900 MW of generation by‘Decembe:f1989Jand~

11,198 MW by December 1995

Addition of about 1,900 km of 500-kV and 220-kV transmission

lines by 1990-1991

Implementation of load management and tariff rationalization

measures
Continuation of electrical loss reduction program

A total investment outlay (excluding Kalabagh project) of

about Rs 116 billion by 1991

To ensure a self-financing ratio of 40 percent, an annual
increase in average eﬁergy sale price of about 23 percent o&e:

the next 4 years (not considering inflation)

The existing electrical energy generating capacity cannot supply either

the current or projected energy demands to attain these goals.

Consequently, a generation expansion program for the integrated powef

system of Pakistan is planned from 1985 to 2000 to meet the estimatéd.

BOO MW/year of additional generating capacity required in the ear1§I4

~2=-11
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1990s to alleviate the existing shortage and to.provide for fﬁture
needs. Pakistan plans to add 21,101 MW of new capacity by the yéérjf%
2000, compensating not .only for the needs of the 1990s, but for

1
continuing needs through the end of the century.

Of this new capacity, 9,151 MW will be hydroelectric (approximateiy

43 percent of the additional capacity); therefore, hydroelectric plants
will continue to provide a large portion of the electric energy in
Pakistan. In addition, Pakistan plans to add 4,500 MW of nuclear
capacity by the year 2000. This onstitutes approximately 21 percent
of the additional capacity. The remaining capacity will be based on
coal (13 percent), oil (11 percént), gas (9 percent), and combined

cycle (3 percént).

2.2 PROPOSED POWER DEVELOPMENT PROGRAM

As part of its program of constructing new facilities, WAPDA is
planning the construction of a major oil-fired electricity generating
complex at Jamshoro on the Indus River upstream of the city of
Hyderabad, referred to herein as the "Jamshoro Complex.' At the
present time, WAPDA is about to issue a Letter of Award for the first
of seven generating units. It will have a capacity of 250 MW.
Preliminary activity has begun toward authorization of the second,

third, and fourth units, each at a capacity of 210 MW, for a total

71434 212



capacity of 880 MW. These first four.units'comp;ise‘Phése';fpf the
Jaméhbro Complex. The fifth, éixth; and seventh uniﬁs»até;é;pec:ed to
havg a capacity of 350 MW each for a total statioh Eaﬁaciéjiéf”
approximately 1,930 MW. These three units compriselPhase II of the

Jamshoro Complex.

The fuel oil supply for the Jamshoro Complex will be imported through

the existing port of Karachi and transported via pipeline to the site.

Tenders for Jamshoro Unit I were opened in January 1986, and are
presently in advanced stages_of evaluation. The award is expected to
be announced in the near future. A contract for Jamshoro Units 2, 3,
and 4 is being negotiated with the Chinese suppliers. Site preparation

Qork on Phase I has already begun.

7143d 2-13.



3.0° DESCRIPTION AND COMPARISON OF PROPOSED AND ALTERNATIVE ACTIONS

This section presents a description of the ptopesedlprojeet aﬁd{
altetnaﬁiveevconsidéted for‘the_ptqposed preject, includingithe‘
alternative of not buiiding‘the Phase II facilities (no action

alternative).

3.1 NO ACTION ALTERNATIVE

In this case there would be no construction of Phase II power
generation facilities at Jamshoro. Phase I facilities, presently under
construction at the site, would require approximately 100 acres of
land. Phase II facilities would require an additional 70 acres of
land; and approximately 1100 acres of land along the pipeline route
would be temporarily disturbed during construction. Table 3-1 compares

facilities for the two phases of the Jamshoro Complex.

Allowing for limited economies of scale, for the purpose of much of
this report Phase II was considered to represent a doubling of Phase I

in the analyses of certain impacts presented in Section 5.

Table 3-2 presents pto;ected air emissions for Phase I alone.:
’Figures 3 1 3-2, and 3—3 depict projected gtound level concentrations

pf SOz, NO. and patticulates for Phase I only.
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" Design Peaturé

Unit Size
Fuel ’

River Water Intake

< Flow’

'~‘3D¢sign."

- Vastewater '

Table 3-1

COMPARISON OF PHASE I AND PHASE 11 DESIGN FEATURES

Phase 1

1 x 250 M and 3 x 210 MW

Furnace oil

4,300 gpm (unit 1 only)

For Unit 1, two 60 capacity high water pumps and
two 60 capacity low water pumps suspended from
an intake tower. Bar screens with 10 cm spacing
are provided to protect pumps. Units 2, 3, and 4
are similar

The following information was obtained from
Unit 1 document, but Units 2, 3, and 4 are similar

Cooling tower blowdown will be released for
irrigation

Steam generator blowdown will be dia¢harged to
the evaporation pond : )

Water treatment wastes will be neutralized and
then discharged to the evaporation pond

Plant drains will be treated for removal of oil
an? grease then discharged to the evaporation pond

Wastewater from air preheater washing and boiler
chemical cleaning will be neutralized and then
discharged to the evaporation pond

Sanitary wastes from the plant building will
drain to septic tanks. Contents of septic tanks
will be transferred to the evaporation pondav

.~ Phase II -

3 x 350 MW
Furnace oil

15,000 gpm

Submerged low velocity intake in the river with -
two piping leading to an onshore pumphouse. The -
pumphouse will have three 1/3-capacity pumps,
traveling water screens with 9.5 mm mesh and

fish return line, and a sediment trap

All wastewater streaus except metal cleaning :
waste will comply with USEPA effluent guidelines
8o as to be suitable for reuse in irrigation.
Individual streams are treated as follows:

Cooling tower vlowdown will be discharged
continously except when chlorine residual
exceeds 0.2 mg/l

Steam generator blowdown will be recycled to the
cooling tower

Water treatment wastes will be neutralized and
then discharged to the evaporation pdénd

Plant drains will be treated for removal of ofl, -
grease, and suspended solids and then neutralized

Hetal cleaning wastes from steam generator .
chemical cleaning and non-chemical cleaning of
the steam generator and air preheater will be
neutralized and discharged to a lined
evaporation pond

Sanitary wastes will receive secondary treatment .
and then be dicharged to the lined evaporation
pond .



Design Feature
Solid Waste |

* Enissions

mbient Concentrations

Table 3-1 (Cont'd)

Phacge I

All streans containing suspended solids are sent
" to-the evaporastion ponds

" Maximum noise level at the site boundary will be

70 dBA

Combined emissions of S0 and NO; from

Phase I and Phase II are less than the World Bank.

criteria

S0,, NOy, and particulated emissions are less
than pre-1990 Pakistan standards but exceed
post-1990 standards for NO; and particulates

Combined concentrations of 24-hour and annual
§02, 24-hour particulate and annual NO, are
less than EPA and World Bank standards. The
annual particulate concentration exceeds the
World Bank and EPA standards due to high
background

Phase I1

Suspended solids concentration in the cooliu
tower blowdown will meet USEPA effluent
guidelines and therefore this stream will no
produce any solid waste

Streams from the water treatment systems that
contain suspended solids will be recycled to the
retention basins. Periodic dredging of the
retention basins will be required to remove the’
settled solids. Since this material consists of
silt from the river water and nonpolluting
treatment chemicals, it will be placed in a
landfill

Solids from the plant drains will be placed in a
landfill. 01il1 and grease will be disposed of
off-site or recycled in the plant

Solids from metal cleaning wastes will remain ia
the evaporation pond

Solids from sanitary treatment will be placed in
a landfill :

Maximum noise level at site boundary will be o
704BA ‘

See Phase I

SOz, NOZ. and particulate eniasions are: less
than  the. pre—1990 and post-1990 Pakistan

' standards

Sequhase 1
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Table 3—2

Characterist1cs of the Phase I Plant Emissions
Jamshoro Oil-Fired Unit

1)

Chsracteristics Phase I
Capaciﬁy (MW) 250 + 3 x 21
Estimated Emissions®?’ (g/s)

502 ' ' ‘ 3,897
NOy 471
Particulate Matter 282
Stack Characteristics
Height (m) 150
Diameter (m) 4.5
Gas Ve.ocity (m/s) 20
Gas Temperature (K) 400
0il Sulfur Content (maximum 3.5
percent)

(1) Phase I consists of one 250 MW Japanese unit and three 210 MW
Chinese units. Data were obtained by Mr. K. Kosky from the
Pakistan Water and Power Development Authority (7 October 1986)

(2) At 100% capacity

AR:7153d 355 ¢
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Majo; aéeociated ancillary facilities include an oilntneneport pipeiin(
fromiKarachi (Figure 3-4), and a railroad spur. The reil spur wiiitﬁe
required for Phase I whether Phase II is completed or not. Thevoii
transport pipeline from Karachi will be used only if Pnase II-
facilities are constructed. In the Jamshoro Pre—Feasibility Stuoy
(BNI,‘1986a), and the Jamshoro Feasibility Report (BNI, 198b), it‘wao
determined that the pipeline is not economically justified for»tne

880 MW Phase I alone. In that case, oil would be transported by rail

from Karachi.
3.2 ALTERNATIVES TO THE PROPOSED ACTION

During the pre-feasibility study of the Jamshoro Power Generation
Complex (BNI, 1986a), a number of alternative design components were
considered and rejected during the final designs of Phases I and II.

At that stage, selection of alternatives was based on a number of
factors including environmental and sociological considerations, coets,
reliability and safety. A summary of alternatives considered and
reasons for selection of individual components follows. The report on
that study (BNI, 1986a) should be consulted for details of this - :

alternative selection process.
3.2.1°  POWER GENERATION COMPLEX

Total genetation capacity at the complex and the choice of individual

unit size was govetned primarily by tbe economics of the power plant fi

AR:7153d ~3ioj
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and the requirement for safe and reliable operation of the power
‘system. The complex was sited near an existing switchyard and

transmission lines to facilitate its integration into the existing grid.
3.2.2 FUEL SUPPLY

Fuel characteristics, sulfur content, and costs of furnace oil, coal,
and other distillates were compared. The maximum sulfur content of
fuel o0il for the project is set at 3.5 percent by WAPDA's current
purchase agreements. The transport requirements and costs of these
fuels, including various mixtures, were evaluated and given high
priority in the selection process. Reliability and safety of available
alternatives were compared, including pipelines, railroads, and trucks
for both oil and coal or coal slurry (BNI, 1986a). Use of natural gas
as a fuel is currently prohibited by national policy, so was not

considered.
3.2.3 POWER PLANT CHARACTERISTICS

The evaluation of conventional steam and combined-cycle technologies
was based on operational complexity, efficiency, relative coét, and
schedule of implementation. The possibility of conversion to coal of
the oil-fired conventional steam system was considered, as were the

possible use of coal-oil and coal-water mixtures.
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Based on the: technical analyses of the'pre-feaeipility‘etudy, the

following conclusions were reached:

AR:7153d

N ThevJamsnoropsite is capable of supporting, in terms of

”aﬁailabie space, mate—up water (additional water permits are

reddired for the conventional steam Units 6 and 7), and
transmission capability, three additional 350 MW oil fired,'

units as required by WAPDA in addition to Phase I.

Sulfur dioxide emissions generated by Phase I units and three
additional 350 MW units burning oil with a maximum 3.5 percent
sulfur will meet the World Bank SO: emissions criteria limit
of 500 tons/day SOQ for an unpolluted or moderately polluted

area.

Either oil-f;red conventional steam or oil-fired
combined-cycle units can be constructed. The'ccste pfi
combined-cycle units would be about the samé’é?u;§§'
conventional steam units. Combined-cycle nnitafnnnidfhave the
advantage of a shorter construction pericd.anduhiéneéf
efficiency when operated above' 80 percent load. However,

there is very limited long-term operating experience with

fcombined-cycle units burning Nb.‘6 furnace oil and

conventional steam units are being planned at ‘this’ time.

3-12-



1'The furnace 011 proposed in the pre-feasibility study has a

carbon residue content of 20 percent maximum. Based on-

-iinformation from General Electric, carbon residue 1n excess of

>'lO percent maximum would result in caking of the fuel nozzles

‘in a combined-cycle facility.

It was.not considered economically practical to plan to
convert the conventional steam units designed for oil to
either domestic or imported coal. The capital cost and

derating of the unit would be too high.

It is technically possible to construct Phase II to provide
for future conversion to coal fuel. However, this would
include larger furnaces to accommodate coal, and space for the
future equipment required to burn coal including coal storage
areas, pulverizers, coal bunkers, coal handling equipment,
precipitators, ash handling equipment, and flue gas
desulfurization equipment. The cost of additional land to
allow for this conversion, the inefficiency of dual purpose
boilers, and the likelihood that more expensive oil would
continue to be used rather than convert the facility and take

it off-line for an extended period, all argued for a facility

designed and built exclusively for oil-firing.

Coal/oil mixtures were not considered‘economical at the,;'

,’present time._ Therefore, no further'consideration has‘bee

5[given to that alternative.

AR:7153d
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'Coal/water mixtures -are also ‘not considered economical at this
ktime fcr reasons similar to those that argued against a
}facility designed to permit future conversion to coa1.
Low—rank coals available in Pakistan do not slurry as well as.
the higher rank coals (slurrj densities of about 50 percent
can be obtained with Lakhra coal compared to 70‘tof25,percent~

for the higher rank coals).

Cost estimates for these alternatives were prepared and an. economic
analysis carried out comparing the cost of technically and
operationally viable generation, fuel supply, and fuel transportation

alternatives. Basic assumptions were then made as follows.
o The Phase II site will be at Jamshoro adjacent to Phaje I,
owing to the efficiency of shared facilities and to Phase I's

advantageous position on the national power grid

o Consideration will be for a maximum of three additiona1~units

of 350 MW each for a total complex capacity of 1,930AMW

o These three units will be connected to theﬁexistingtSOOHkV*L«

transmission substation

o The three units will be fired by oil with a 3.5npercent sulfur

content (maximum)
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1.Power 1s requlred now' therefore, the construction schedule
3shou1d be as’ short as possible con31stent with normal

Vrsequencing practices;

2011 will be imported through the port in Karachi and

5transferred to the site via pipeline.

Detalled costs comparisons supporting these assumptions are’ presented
in Section 9 of the Jamshoro Power Generatlon Complex Feasib111ty (BNI,

1986b).

3.3 PROPOSED ACTION

The engineering feasibility study funded by USAID (BNI, 1986b) has
recommended that a Phase II consisting of three 350 MW units and all
ancilliary facilities and structures be added to the Phase I facilities
now under construction at Jamshoro. Except for the raw water intake
facilities, which are located at the Indus River, the plant will occupy
approximately 42 acres west of the Indus Highway. This area will
contain the power blocks, cooling towers, bulk fuel oil storage,;Wateri
treatment building, auxiliary boiler, standby diesel gene§;t§f;”fﬁéi"’

oil day tanks, and light oil storage tank.

-Another area of 18 acres east of the highway will 1nc1ude raw water

pretreatment and wastewater treatment facilities. In additio:,

10 acres will be occupied by the warehouses, technical building, and

w7153 315



uorkshop.‘ Land along the pipeline route w111 be temporarily disturbed
_Aduring construction, approximately 1, 150 acres would be disturbed if
the Sui Gas Transmission route is selected, or approximately

l 070 acres if the Super Highway pipeline route is selected, a nominal
number of acres will be required for pump stations and fuel storage
areas along either route. Arrangement of the power plant and intake
facilities is shown on Figures 3-5 and 3-6. Figure 3-4 shows the
proposed pipeline alternatives. General descriptions of these;
facilities are given below. Additional details of the arrangement‘of
facilities and equipment are presented in Section 3 and Section 7 of

the Jamshoro Feasibility Report (BNI, 1986b).
3.3.1 POWER BLOCK, TURBINES, AND GENERATION EQUIPMENT

Each unit's power block will consist of a turbine bay, a heater bay,
and either a control or electrical building. A railroad access bay
will be located at the north end of each turbine bay. Turbines'will be
enclosed, and the turbine building will be a structural steel frame
enclosed by precast concrete panels. The transformer area will be
located on the west side of the turbine building. Steamlgenerating .
boilers will be located outside, together with boiler forced draft fans'
and gas recirculation fans. One auxiliary steam boiler will be located

north of Unit 5.

Heating, ventilating. and air conditioning will be. provided as required
for enclosed power block areas to maintain environments suitable for
both personnel and equipment.

AR:7153d O 3-15 [
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One control building and two electrical buildings will: be provxded to'
setve the three generating units. These 'will be three-story structures

containing the main control room and control equipment, chem1ca1 feed _

and storage equipment for condensate polishers and feedwater chem1ca1 b

1nJection, an electrical equipment room, and a chemical storage area.

3.3.2. ' TRANSMISSION ANDdSWITCHYARD.

The three Phase II Jamshoro units (Units 5, 6, and 7) will be connected'

to the WAPDA 500-kV transmission system by two transmission tie lines
via a new switchyard. These tie lines will be overhead, single~-circuit

lines on galvanized steel lattice structures
3.3.3 COOLING TOWERS AND PUMPS

Mechanical draft cooling towersylocated east of the power blocks will
be used for the three Phase II units. Each 18- by lhh;meterr(59- by
470-foot) cooling.tower basin will terminate in a tranSition‘section
leading to a 30~ by 30-meter (100- by 100-foot)- cooling tower

pumphouse. The cooling tower, basin, and transition section will be’

constructed of reinforced concrete.
3.3.4 - RIVER WATER TREATMENT

The river water pretreatment area will be located northeast'of theﬁ

'power blocks an" astcof the Indus Highway. The followinz eauioment

will be located in: this area..

AR:7153d 319
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io'fkTwo 160- by 160-meter (525— by 525-foot) retention ponds,

:fwhich wi11 receive water from the river intake

S o inree su-meter-diameter (L3U-toot) water pretreatment-

ciarifiere
o Four water pretreatment presenreLfiltersr
o One 4,250 m* (1,123,000~gallon) filtered water storage tank

o The domestic water treatment system, which-will suﬁﬁiy}water

to both the plant and the housing colony.

The water treatment .and storage equipment in this area vill'be»shared

by the three units.
3.3.5  WASTEWATER TREATMENT

The wastewater treatment area for Phase II facilities will be located
east of the Indus Highway adjacent and south of the pretreatment area.
The following vastewater treatment equipment- will be located in this

area:

-6» “One 946 m® (250,000-gallon) concretexretention,baain for:

. wastewater equalization

o :‘Onei225xm°,(59,000-ga110n);neptraliaation{tank
‘AR:7153d o 3-20
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0 Ome 2.5 u’/min (650-gpm) oil/water separation system
0" Two 3.5-meter-diameter (11.5-foot) pH adjustment. tanks’
o One'1,892 m® (500,000-gallon) boiler drain storage’ tank.

The wastewater treatment system will be shared by the three Phase Il
unlts, and will be located northeast of Unit 5. The largely domestlc
sanitary waste from the colony will be subJected to secondary treatment

and made available for landscape 1rrlgatlon.

A 36.5- by 22.5-meter (120- by 74-foot) building will house the

following water treatment equipment, which reqnires indoo» fmetallatjon
o Three demineralizer trains for providing boiler makeup watc.

o Acid storage tank, caustic storage tank, and caustic dissolver

tank
0 Acid and caustic day tanks
0. Office and lavatory facilities for waterpsystem.operators,

All chemical storage, holding, and preparatinn areas will- be eurbe&;to
jcontain spills and will be lined with acid-resistant brick.hQSiki
emergency eye wash and safety shower stations will be.PtaYidéd'éf

appropriate locations throughout the‘building, “A,1im§§§§ﬁg§§1;i§afbiﬁ
AR:7153d 3.2l
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 Will be: provided under the acid storage tank to neutralize potentially .

large spills in the event of tank rupture.

The floor area surrounding the demineralizer trains will be curbed to-
contain spills, and each train will be provided with an acid-resistant
brick-lined trench to transport spills and regeneration wastes to the

wastewater treatment system for neutralization.
3.3.6 FUEL TRANSPORT

Fuelvoil will be received at the Port of Karachi, offloaded frcmi-f
tankers, and temporarily stored at the port using exiating.gacilitiesi
A new heated, insulated pipeline system will commence at Karachi.and
terminate at the fuel oil storage area within the power generationv
complex at Jamshoro. The system will utilize a 12-inch diameter
pipeline and will require a pump and heating station at the head of the

pipeline and a second pump station at the pipeline midpoint.

Iwo alternative pipeline routes from Karachi to the power generation
complex were considered. One is termed the Sui Gas Transmission rcute;
and identified as Alternative I; the other is the Super Highwav‘route;
ldeutified as Alternative II. The locations of these altetnative.

routes are shown on Figure 3-4.

Maximum fuel storage volume at Karachi‘is anticipated to be 500 000

barrels. Storage capacity at th

’40 000 barrels. The location offthe fuel ‘oil:storage: at Karachi 15 not

AR: 7153d 3-22-




'defined.‘ Storage mAy Be located at the Karachi;pbrt;'whe:e it is
understood that space is very restricted§'bf‘atrﬁhe Karachi tefinéf};

Storage could also be in more than one location.

Shbuld additional oil berths be:iﬁstgiiéd'at Qasim Port“ianaraghigr.
then fuel o0il could be imported and ffaﬁéfgﬁrédi;q Pipri;fwhich5i;'i
apprdximately 10 km east of Karachi. In-this;QQéﬁé;'Eﬁ;”iﬁi;i;if;,
pipeline station would be located at Pipri a few kilbmete;sﬁfroh‘bStﬁu‘i
alternate pipeline routes. A reduction in pipeline lengtg,of’about“'

10 km would be possible if the Pipri terminal is used.
3.3.7 FUEL AND LIGHT OIL STORAGE

Bulk storage of No. 6 fuel oil for use in the boilers will be provided
in three 65-meter-diameter (213-foot) by 15-meter-high (49-foot)
single-walled tanks located west of the units adjacent to the storage
facilities for Units 1-4. The storage tanks will provide approximately

25 days' storage at 80 percent of plant load for Phase II.

The three storage tanks will be contained within an area that pfqvidés
a retention vdlume sufficient to hold the entire contents»qf:thé
largest tank,.in accordance with standards of the U.S. Natidna1 fi£é
"Protection Association. A vehicle accéss ramp will be providedjinto
the area. An equipment area will be located at the eastern perimetef
'of the area outside the retention walls. A_filtering and meferiné
.station will be located at the storage areg-fof the estimated annualw A

* fuel ol supply of 1,235,000 tonnes (8,300,000 barrels).
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A 2 105 m (556 lOO-gallon) fuel oi1 day tank will be provided fory ‘
‘7each unit. The lh-meter-diameter (b6-foot) by 17-meter-high (56-foot)
‘tanks will be located -east of Units 5 and 6 in an: area shared Wlth the

' light oil and fuel oil additive storage tanks. The area containing the .

day tanks and light oil tank will be subdivided into smaller areas by

150-mi111meter-high (6-inch) curbs that serve to retain and 1solate

smaller oil spills. Larger spills will ‘be contained within the higher

walls that border the entire area containing all the tanks.,

Nine burner fuel oil pumps for supplying oil to the three units will be
located on a covered 50- by 10-meter (164~ by 33-foot) equipment pad

located on the west side of the storage area.

Fuel oil additive (MgO) will be stored in a 3.7-meter-diameter
(12-foot), 57.5-kiloliter (15,200-gallon) tank located adjacent to the
equipment pad. A room at the north end of the equipment pad will house

the foam equipment for the day and light oil tanks.

One 1,245-kiloliter (329,000-gallon) light oil storage tank will be
provided for the site. The 12-meter-diameter (39-foot) by
l1-meter-high (36-foot) tank will be located east of Unit 5 within the

same area as the fuel oil day tanks.
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3.3.8  “FIRE PROTECTION.

Two 1 892-kiloliter (500 OOO-gallon) fire water storage tanks and the
fire pumphouse will be located northeast of Unit 5 adjacent to the ;
water treatment building. Three 50 percent fire pumps, one
e1ectr1c-motor—dr1ven and twp daesel-englne-drlven, will draw water

from either or both cf,the’tanks and discharge to an underground fire

main that supplies the variode manual and automatic suppression systemS‘

throughout the plant. Makeup to the tanks will be from the raw water

pretreatment system.

Post indicator valves will be provided at appropriate locations in the
fire main to allow isolation of sections without jeopardizing overall
station fire suppression capability. Hydrants will be located along
the fire main throughout the plant to provide yard and building

exterior coverage. Hose houses will be provided.

Foam extinguishing systems wil! be provided for the fuel oil stcrage,
tanks and the day and light oil storage tanks. Automatic fire
suppression systems will be provided in areas within the power blccks’
and other plant buildings that have high fire potential and require
rapid, automatic response. Fire and smoke detection systems will he
located throughout the plant as necessaryatowprowide early warning and
allow personnel action. Procedures described in this section are in

' accordance with standards set forth by the U S. National Fire

i Protection Association.
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http:northeast.of

An’ emergency nmnagement plan coordinating activities W1thin and between::v

Phase I and II facilities should be prepared under the direction of

WAPDA.’ It is also essential that response plans and training programs et

'be coordinated between the two phases and emergency equipment »T?ﬂfi A

standardized throughout all Jamshoro facilities. This management plan C

can be prepared by the contractor for Phase II construction.

Coordination between the phases should be the responsibilityvof’wAPDA,

3.3.9 SERVICE GAS FACILITIES

The service gas facilities will be located east of the power blocks and
will consist of the oxygen and hydrogen generating, bottling, and
storage facilities and the nitrogen bottle storage area. The service
gas facilities will be shared by the three unitsl The manifolds’and

storage equipment will be installed outdoors within a security fence.
3.3.10 CONDENSATE STORAGE TANKS

One condensate storage tank will be provided for each unitf Each
condensate storage tank will have a capacity of 900 m® (238 000
gal;ons) and will be located to the east-of each unit' s power block
adjacent to the stack. The tanks will be 8:4 meters (28 feet) in |
vdiameter. 17 meters (56 feet) high, and will be fabricated of stainless
steel. A concrete ringwall with oil sandrpad,foundation will~be |

provided for each tank.
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3.3.11  LUBE OIL STORAGE AREAS

Two 37 9 m (10 OOO-gallon) lube 011 storage tanks will be 1nsta11edgﬁ{

for each unit.; The 3—meter-diameter (10—foot) tanks Wlll be»ko tedie
outdoors west of the turbine buildlng. The storage tanks will be;ofi

welded carbon sleel constructlon.
Each lube o0il storage tank area will be enclosed by a 150-millimeter
(6-inch) curb that encloses, in addition to the rtorage tanks, a lube
oil transfer pump, a sump, and a drum dispensing area.
3.3.12 SODIUM HYPOCHLORITE GENERATION FACILITY
The sodium hypochlorite generation facility will be located adjacent to
the water treatment building and will occupy a 22- by 22-meter (72- by
72-foot) area containing the following:

o Provisions for receiving and storing salt

0 Sodium hypochlorite generatiou system

o Sodium hypochlorite storage tank

3 Sodium hypochlorite: injection pumps for raw water, domestic

‘water, and circulating water.,

' The facility will be shared by the three units.
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©3.3.13° ,RIVER WATER INTAKE AND PUMPHOUSE

Sépérate conceptual designs currently exist for the Phase } and

Phase II water supply intakes at the Indus River, Pﬁase IT will
withdraw water at the rate of 945 liters/sec (15,000 gpm). The

Phase II concept consists of an intake with two buried pipelines from
the river approximately 755 mm (30 in.) in diameter connected to an
onshore pumphouse (Figure 3-6). The Indus River hydrologic and
subsurface conditions, as well as constructibility, operability, and

licensability of the system were considered in the development.

The intake system will consist of a reinforced concrete river intake
with trash rack, velocity cap, and the buried pipes, connecting the
intake to a shoreline pumphouse. The intake will be supported on piles
to provide protection against river bottom scouring. The intake will
be submerged at all normal and high water levels. However, at the
design water level (lower low water -~ LLW), it will act as a surface
intake. To prevent heavy sediment from entering the intake, it will be

located about 2,75 meters (9 feet) above the river bottom.

The pumphouse will be constructed of reinforced concrete and will
include stop logs, traveling water screens, and a sediment trap. A
fish return line will also be provided. The electrical equipment room,
pumps, and chlorine facility will be enclosed by a metal building

providing weather protection.
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The Phase I intake faczlities employ a different design (Figure 3-7).

This system includes neither intake screening nor a fish return system.

Biological surveys have not been carried out in the Indus River at the
points of intake and no accurate assessment of biological impacts ofa_

the two intakes can be made. In both cases, however, intake volunes

represent a relatively small portion of even the low-water flow in'the",

river (less than 2 percent). The Phase II screening and fish-return

system will reduce impact further with oniy the existing Phase I intake'

being unscreened. In the absence of data indicating particular
problems, at these low relative volumes of water withdrawn from the

river, minimal environmental harm is anticipated.

3.3.14 FUEL OFFLOADING FACILITIES AT PORT OF KARACHI

Fuel oil for Jamshoro Phases I and II will be transferred from tankers

at existing facilities at the Port of Karachi. These port faCilities’N
were observed directly from a small launch during field sitersurve;s in
October, 1986. The site visit around the port via launch supported‘
reports of clean operations. No surface oil was observed in the area
of transfer facilities, although no water samples were taken. The
harbor appeared relatively free of flotsam and jetsam and the water

appeared clear and clean.
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Details concerning spill prevention, clean-up, and storage at the port

were unavailable?for preparing this report.. However, representatives |
of the Port of Karachi stated that these plans exist. Despite
favorable observations, WAPDA should obtain details of these plans -
either to confirm their adequacy, or so they can discuss‘with‘GOBwano!;
donors any need fur additional preparation,-eqnipment, or traininélotfl

personnel to respond to emergencies.
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4.0;.. ENVIRONMENTAL AND SOCIAI, SETTING

4.1 ENVIRONMENT

4.1.1.. SITE LOCATION AND.TOPOGRAPHY

The Jamshoro site is located in the Dadu District of the province of

Sind (Figure h-l) The site is h km northwest of the village of

Jamshoro and about h km west of the Indus River, which forms the

eastern boundary of the Dadu District. To the east is the Hyderabad,:i

District containing the city of Hyderabad, an urbanized area with'a:

population of 750,000. The site is approximately 13 km northwestuof.nﬁ

the city of Hyderabad.

Agriculture is the main economic enterprise in the Dadu District, w1th

the more suitable. agricultural lands occurring close to- the Indus

River. Away from the river, particularly to the west, the land is‘

quite dry, and vegetation low and sparse. The site is locate"along
the Indus Highway, about 5 km north of Sind University and Liaquatl{

Medical College and Hospital.

The terrain in the vicinity is generally level,ﬂwith‘severalﬁsnall.'
hills of about 20 to 30 m in height on and surrounding the site
(Figure 4-2). The.site.is semi-arid with patchy vegetation (Figures

4-3 to 4-6). Site preparatior for Unit 1 is currently underwav:‘orior
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Figure 2 Jamshoro Site Looking North from Meteorological Station.
Grazing Goats in Background, 30 September 1986




Figure 4-4 Jamshoro Site Looking East from Meteorological Station.
Indus River in Distance, 30 September 1986
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Figure 4-5 Jamshoro Site Laoking Soutn from Meteorological Station.
30 September 1986



Figure 4-6

Jamshoro Site Looking West from Meteorological Station.
30 September 1986
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fé comuencing work, the site was an undeveloped, open area. _Sévergl
small villages occur in the vicinity (see Section 4.2.15;~géh¢r51iy:;he

rural population near the site is sparsely distributéd,

4.1.2 VEGETATION

4.1.2.1 Natural Vegetation

The province of Sind is an arid and semi-arid land through which thé
Indus River flows, bordered by a fringe of vegetation from several
meters to several kilometers wide (Figures 4-7 and 4-8). The
ecological resources of Sind and the study area are influenced both by
the river and by the prevailing regional climatic conditions. The area
can be considered divided into two sub-areas: the Indus floodplain to
the east and the piedmont area to the west. The Indus Highway or Dadu
Road, running north-to-south, is an approximate dividing line between
these two sub-areas. To the east, the river provides moist conditions,

whereas to the west the area is dramatically more arid.

Comprehensive ecological surveys for the study area do not exist. The
ecological descriptions contained in this section are based on
ecological descriptions for Pakistan from the scientific literature,
selected references including the Environmental Impact Assessment for
Lgkhra site reconnaissances (KBN, 1986), and discussions with federal
and provincial natural resource agencies and with hni?é;gity |

scientists. From these resources, it is apparent that;ﬁoluﬁiqﬁe_*
AR:7111d 4-8
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Figure 4-7 Liaqat Medical College Dormatories Looking West from
Indus Highway. Scrub Vegetation in Fareground Typical of
This Portion of Sind Province, 30 September 1986



Figure 4-8 West Bank, Indus River, North of Hyderabad, near Proposed Site of
Water Intake Structure, 30 September 1986
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vegetation that would be adversely affected by the proposed developmentg

exists in the area.

Much of the undeveloped, open areas of the*Jamshoro region are

characterized as a tropical scrub foresticommunity (Figure54-7,,
foreground) ThlB ecological community runs north and south 1n the
Indus Plain (Arid Lands Information Center, 1981) Topographically,‘
the area is a combination of sandy plains and dry stream beds
(Figures 4-3 to 4-6). In some areas rock outcroppings comprised of

limestone, sandstones, and shale occur. These topographical areasv.

differ in re11ef, microrelief, soil depth, m01sture availability, and -
nutrients, conditions which are 1mportant in determining the. vegetative
composition in the area (Shaukat et al., 1980). The composition of(ther

ecological communities varies from low-growing grasses and herbaceous %

vegetation (e.g., Salsola baryosoma) to shrubs and trees such as "jand"

or mesquite (Prosopsis cineraria) and "babul" or acacia (Acacia

senegal), although the vegetation is dominated by perennial xerophytic

shrubs. Characteristic species include "pilu" or salvadora (Salvadora

oleoides), "farash" or tamarix (Tamarix aphylla and I. gallica), and

mesquite. The vegetation is simple in its organization and the plant;ﬂf

cover is scanty. The greatest amount of plant cover, 10 to 15‘peé¢éﬁ£}‘”

is observed during the monsoon season in July and August. During'the

dry winter season the plant cover was observed to be approximately one f

percent.q Plant cover is patchy with most vegetation found in

non-perennial stream beds.
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,Prior to cultivation, the floodplain areas along the Indus River.
contained tracts of riverine forests dominated by acacia ("babul") .
mesquite, and poplar ("bhan'"). These natural areas have been severelylr
reduced by diking and cultivation. These areas have been planted in‘.ifi
wheat, cotton, and other crops, and there are also irrigated forest:
pfaneainns. The present plant composition is a mixture of natural and

man-introduced vegetation.

The Jamshoro site and the surrounding area west of the Indds ﬁighwayv
are arid and sparsely vegetated. The site is technically chatacteriaed
as tropical scrub forest (KBN, 1986). Because of topographical
differences, fewer dry stream beds, and proximity to human activity,
Jamshoro has less vegetative structure than more interior locations.
West of Jamshoro, there are more extensive stands of acacia and
mesquite, especially along dry stream beds. The Jamshoro site is
dominated by very patchy distribution of herbaceous and some shrub
vegetation. Topographical maps show the presence of several feteet'**
reserves well to the southeast and northeast of the site oniboehgeidee
of the Indus River. These areas contain a mixture of natufaiaapdﬁ

maintained vegetation.

4.1.2.2 Farming

Approximately 1 km to the east of the Jamshoro Complex site, the_a:eal
drops into the Indus floodplain, where a mixture of irrigated ;

cultivated land, planted forests, and remmant riverine forestveceu?ejf
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Along‘the'levees'of the Indus River, poplar, tali, and{éhidham occur.
Acacia trees are common throughout this area. Acacia and shisham are
grown in the planted forest plantations managed by the Department of

Forestry (KBN, 1986).

Agriculture is the main economic enterprise in Pakistan. The
agricultural year is divided into two main cropping seasons: (1) rabi
(or asari), and (2) kharif (or saoni). Rabi crops are sown after the
rainy season in October and November and harvested in the épring in
April and May. These crops include wheat, barley, gram, and
oil-seeds. Eighty to ninety percent of the rabi crop is wheat. These
crops require lower temperatures and lower rainfall. Kharif crops are
sown between April and May and harvested in October and November. They
include rice, maize, millets (jowar and bajra), cotton, and sorghum
(Kureshy, 1978). Major agricultural problems in the area are
waterlogging and saline soils (Figure 4-9). Heavy use of fertilizers
(e.g., ammonium sulfate) is required, according to representatives of
the Agriculture Research Institute at Tandojam and the Agriculture

Extension Service at Hyderabad.

During the site visit, a herd of goats was seen graziﬁg on sparse
perennial grassland on the site (Figure 4-3). .No evidence of organized

farming on the site was apparent.
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Figure 4-9 Cotton Field near West Bank, Indus River, North of Hyderabad
Typical of Fields Stressed by Salme Deposits near Surface,
30 September 1986

A



4.1.3. WILDLIFE -
4.1.3.1 ‘Natural

The wildlife habitats of the area reflect the same 1nf1uence as the
vegetative communities.: semi-arid habitats west of the Indus Highway,
and the mesic riverine or Indus plain habitats requiring more water
(Minton,ul966; Ahmad and Ghalib,‘l975; Beg, 1975). Wildlife in
Pakistan, however, has declinedﬂduring the past three or four deqades“,
because of loss of habitat and hunting. A var1ety of reptlles,h :
amphibians, birds, and mammals can be expected to ex1st in the Jamshoro~

area, lncluding:

Reptiles : ghibians

‘geakO' }Indian burrow1ng frog
grass skink ' ,Indus:toad |
fringe-toed sand 1izard‘{;_. . tiger frog

longtailed desert 1#5;;?;:
Indian monitor‘ i
Indian sand bda

- streaked Kukri snakew
Indian krait |

v‘ sawscaled viper

Birds ‘Mammals
'uhite;thtoated munialvf fﬁéagéhag"
'~1iit't'1'é biown dove | el éand-cdlo;'ed_: :4:”!_»
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'Birds;(contfdi S -Mammals (Cont d)

‘connonvbabbler ':;,b (Indian gerbil
’collared turtle dovei‘ fIndian hare ;
desert'warbler | fdesert cat ‘ ,
black partridge ;chinkara;(gazelle
tawny eagle ‘a} ldesert:fon:
TIndian fox
;jackal
vhyena

1wolf3,:

Reptiles are the dominant faunal group observed in the semi-arid

ﬂhabitats.

Because of the proximity to . water and greater vegetative diversity
riverine habitat to the east of the site has a different wildlife3'i7‘
population. ‘Although some of the same species found 1n the semi-arid
habitats also occur in the riverine habitat (Minton, 1966 Ahmad and
Ghalib 1975, Beg, 1975), including the geckos, skinks, turtle doves,
Indian hares, and Jackals. species more typical of this area and morel
tolerant of ‘human habitation include turtles, PunJab snake-eyed ﬁ
Lacertas, dhamans, Indian cobras, herons, bitterns, kites, vultures,v.
stilts, cuckoos, owls, swallows, shrikes, crows, various species of

;ong birds, wild pigs, hog deer, and jungle cats.’
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h;l.3.2v Threatened and Endangered Species.

A number of reptiles, birds, and mammals considered rare; vulnerable;
or endangered by the Government of Pakietan or. by the United States.h
Fish and Wildlife Service potentially occur in the region (Table h—l)
The U S. Department of the Interior, under the statutory authority of
the Endangered Species Act of 1973 and its Amendments. list the Indian
monitor lizard, the Indian softshell turtle. and the chinkara (a
gazelle) as endangered. The first two species were placed on the |
endangered species list because they are listed by the Committeefon'A
International Trade of Endangered Species (CITES). They are consideredj
species threatened with extinction that are or may be affected byVV )
trade. The chinkara was placed on the list in concern for
overexploitation of 1ts population because of hunting and habitat
destruction in Pakistan. Section 7(a) of the Endangered Species Act,

as amended, requires United States Federal agencies to ensure that the
activities they authorize, fund, or carry out are not likely to_‘v
jeopardize the continued existence of such & species or to dest£6j;o§g‘f
adversely modify its critical habitat. An opinion of'August:Sl;ilédlfﬁr
from the Office of the Solicitor, U.é. Department of the.Interioryvzu
indicates that Section 7 does not apply to actions in foreign

countries. Section 8(a) of the Act authorizes the prov1sion of limitedl
financial assistance for the development and management of programs

that the Secretary of Interior determines to be necessary or useful forf

the conservation of endangered species in foreign countries (Federal

Register Vol 50. No. 207, Friday, October 25 1985)
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Endangered and Vulnerable Species Potentially
‘Occurring in the Study Area:.

Scientific Name :f;ff

Anas p;ecllorhyncha Spotbill Ducij.;

Grus antigone

Mammals:

‘Felix viverrina

Axis porcinus

Gazella sp:

Platanista indi

Reptiles:

Varanus bengalensis

B Sarus Crane

Irionyx gangeticus

'Sources.

‘Common ' Name

'Fishing Cat

Hog Deer

Chinkara

Indus Dolphin

Indian monitor

Indian softshell Endangered-USA

turtle.

. Status

;Endangered-GOP”

:‘fﬂfEndangered-GOB?

Endangered-GOP
Endangered-GOP

Endangered-
GOP/USA

- Endangered-GOP

“Endangered-

“GOP/USA

U S. Department of Interior, 1985.
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‘Riverine,

:QPotential Habitat/f

Locality

gingn:

Riverine |

Riverine -
Riverine forest

Serub forest
Indnaekinerrf
Semi arid, open

Riverine area

Government of Pakistan, Zoological Survey Department, 1986.,H
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Althonth?akietan posseases wildlife protection:iaws:and regulationsé
wildlife protection»haa‘been primarily linked to the,preserVation of
game animals to provide hunting opportunities. The Miniatry ot‘Food,
Agriculture, and Cooperatives has overall responsibility,forvwiidlife
protection. This responsibility is delegated to the Nationalgcouncii
for Conservation of Wildlife (NCCW). NCCW has published a list of
endangered speciea in Pakistan, and wildlife management boards have
been set up to advise local administrations. For instance, the
province of Sind has the Sind Wildlife Management Board. Endangered
species are covered under this law as "protected animals" (Sind
Wildlife Protection Ordinance, 1972). The Government of Pakistan lists
five additional species it considers endangered or vulnerable (Table

4-1).

No endangered species are known to occur at the proposed plant site
(KBN, 1986), although the endangered desert monitor may occur in the
area west of the Jamshoro site (David Ferguson, U.S. Dept. of Interior,
pers. comm.). The chinkara at one time occurred west of the site;{hnt?
because of hunting and habitat destruction, is no longer répdrtedﬁin,,'
the area. The fishing cat, spotbill duck, sarus crane‘andUIndian
softshell turtle have some potential to occur in the?&icinityoof the
proposed water intake area and associated pipeline7corridorhin the
riverlne area; however, their occurrence is considered transitory .
~because of existlng human activity and agricultural activity. No
vriverine forests occur in this area and the likelihood of the hog deerd:

occurring in the area of the intake structure and pipeline corridor in
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‘théfindgs floodplain is remote. Aithouéh‘it is_nbt7be11eved that
threatened and endangered species exist at the site, WAPDA should
consider conducting a field survey to confirm this before constructior

begins.
4.1.3.3 Livestock

Livestock production is an imporﬁant.economié'activity fot‘ﬁhé,ggeé )
both in terms of subsistence food productibn'and in incOme¥§r;§ﬁéing |
activities. Cattle, water buffalo, sheep, and goats are'gﬁ;‘iéiﬁ  ‘
livestock species produced in the area. In support of the livesfock“'
production, large amounts of fodder crops are grown. LiveStdék grazing
occurs to the east of the site in the cultivated areas of the Indus
floodplain. Goats have been seen grazing on and to thé west of the
site during the monsoon season when natural vegetation’emerges and the
seasonal farming families of the Khosa Baluch return to these areas
(KBN, 1986). During a site visit in September, 1986, approximately 100
goats in two flocks were being tended by goatherds on the site.
However, to our knowledge, no permanent farming exists on the site.‘
Seasonal use of. the land for»graziﬂg dp§ea#s tyéiéalubf this region‘of

Sind.
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4.1.4.1 Surface Water

The maJor surface water feature of the region isfthe Indus River. which

is the maJor freshwater supply for agr1cu1tura1 domestic;n;"f;

industrial uses.

Several non-perennial r1ver beds or streams transport water during
short periods ‘of the rainy season or follow1ng heavy rainfall events.
Surface drainage in the . region generally flows east to the Indus
River. During heavy rainsg, the non—perennial stream ‘beds arerh
occasionally filled with sufficient water to wash away sections of th
Indus Highway and. collapse bridges between Hyderabad and Khanot (JICA,
1981).

Monthly climatic conditions for the Hyderabad area are shown in ff;f"'

Table 4-2.1 Average annual rainfall for the area is about 155'mm""i‘

(6 1 inches), with about 80 percent of the total rainfall occurring ini

the wetd eason between July and September. Evaporation rates from open

to be;about 3,218 mm (127 inches) per year,s

Water levels in the Indus Rivew are controlled by a series of barrages
constructed to control flooding and to provide a supply of water during

the dry season.. A cross section of the Indus River at Khanot indicates
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Table 4-2
Hyderabad Climatological Data (1931 to 1960)

Avei‘age

Wind =~ Average ___ Temperature (°C) Precipitation (mm) Evaporation 'Froin

o , Speed - Wind , Minimum Maximum Maximum Maximum Water Surfaces
Month - (m/8)  Direction Mean Daily Daily Mean (Monthly) (24 Hour) mm ({lnches)

January 1.6 N 17.1 10.1 24,2 4.1 30.0 17.8 152.4 (6.0)
February 1.6 N 20.6  12.8 28.6 4.8 35.1 33.0  154.9 (6.1)
March: . .2.0 SW 25.9 17.7 34.2 1.0 12.2 6.1 - 226.1 (8.9)
April 2.5 - sW 30.8  22.2 39.4 1.5 1.0  17.0 3937 = (15.5)
May 4.0 sw 341  25.9 42.3 4.1 27.9 14.0  406.4. - (16.0)

June 5.3  SW 343  27.9 40.6 6.3 47.5 38.4 4343 (17.1)

July 4.8 SW. 325 27.5 375 . 681 2736 109.5  302.3  .(11.9)

£ August CSW- 31.3 26.5 3.1 43.7  276.6  118.4 2743 (10.8)
] Septembe: 40 SW. 30,9 251 36.8  14.7 192.5 78.0 254.0 - (10.0)
| October 2.0 SW/N: 293 2.5 . 371 2.8 26.2 34,3 2337 (9.2)
November 1.3 SN 262 162 322 1.0 137 . 13.7 1829 - (1.2)
December 1.5 SN 190 1L8 264 2.5 264 264 203.2 . (8.0)
. fnnual 2.9 2.5 204 346 1547 5265 118.4  3.218.2 126.7)

Sources:  Pakistan Meteorological Service; 198S.
57 ESE, 1986, - '
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that the river 1s about 230 m (750 ft) across and up to 9 m; (30 ft)

deep (Figure 4—10)

Flow upstream of the Kotri Barrage 1ncreases significantly during the
rainy season between July and September. The highest flows between i
1981 and 1983 during this rainy season are‘generally above 300,000
cubic‘meters per‘second (cusecs) (11,000,000 cubic feet per seconds
[cfs])tl The lowest flow upstream of the Kotri Barrage for the period
between 1981 and 1983 was 799 cusecs (28,230 cfs). At Sehwan,
approximately 110 km (68 miles) north of Jamshoro, the extreme daily B
minimum flow was 895 cusecs (31,600 cfs), which was recorded for seven
consecutive days in April, l§75. The average of the extreme daily
minimums for the recording period at Sehwan was 1,363 cusecs (68,l60
cfs). Discharge flow rates upstream and downstream of the Kotri

Barrage (1981-1983), and discharge characteristics at Sehwan (1972—1975

and 1979), are summarized in Appendix I.

Water quality data for the Indus River at the Kotri Barrage have been
obtained from an ongoing monitoring program conducted by the Public
’aHealth Engineering and Research Laboratory in Pakistan between |
V'February 1979 and February 1985. iIn May 1985, a-water quality:
‘monitoring program was initiated by WAPDA, USAlD, and USAID's

: contractor, TAMS, to obtain water quality data relevant to the Lakhra
Coal Project. Monthly samples are collected from six sample locations
between Khanot and Hyderabad (Figure 4-11). Samples are collected and
analyzed by WAPDA personnel. Results‘of available water quality;data,
;J',are<summarized in Table 4-3 and are presented in detail in:Appendin;lgé
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Table 4-3

Summary of Indus River Water Quality Upstream of Kotri Barrage

-  iPefaiétéEf
Tenperafufev(‘c)ﬁ
pH R
Alkalinity (mg/l1) 7
Conductivity (umhos/cm)
Suspended Solids (ng/l)bv.
D.0. (mg/1)
€.0.D. (mg/1)
B.0.D. (mg/l1)
CL™ (mg/l)
50, 2 (mg/1)
No, + No ~ (mg/1)
F1 (uwg/1)
Na* (mg/1)
cat? (ug/1)
H3+2 (ug/1)
e (mg/1)
Total - PO, (mg/l1)
0 - PO, (mg/1)
Cu (mg/l)
cc*® (mg/1)
N-NH; (mg/1)
F—Coliform (NPN/100 ml)

Note: Blank fields indicate.data_not avaiiable for this parameter.

*Summary of bimonthly sam

' *%*Sumaary of data obtaiped

' Source: KBN, 1986
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1980~-1984
From Public Health Engineering
Research Laboratory, Hyderabad*

1985-1986
From WAPDA®*

Standard

Mean Maximum Minimum Deviation

Mean Maximum Mipnimum

Standard

Deviation

26.4 40 14 6.3
7.5 7.8 7.2 0.09

102 140 40 24.5

o335 s10 230 48.5

o487 2200 U 10 81
e 24 4 a2

“eh

28

6.3 - 12.8
51.6 100,
.5 s
2.0 3.8
30934 f.\:'0.6é: l~’
39
7.
01

. '0.54
0,15

0,02 . 0.08

.21 11 o 0 .0.25
105.5 180 e i

,"12'5,71?
’VT11;8'V e :
o 0.72

0,17

25.1 32.8 19

7.8 8.5 7.1 -

107.8 227 70
327 1100 100
410 1800 .1
8.0 165 5.9

1950 0. 6

40.9 1200 8
6.0 0.01

3.7 .01
4.0 0.15

.01

ples taken upstreai of Kotri Barrage near left divide wall, . o
from 5 stations; samples taken monthly from May, 1985 thtqugh"gyggqtbflggg

5.24 .-

- 0.36
38.1
‘175 .-
yo
L.4

3.9 .
b6
.33

.53
.68
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The results of these monitoring programs show that the river contains
levels of suspended solids ranging as high as 2 000 mg/L, partlcularl
during periods of high flow. Concentrations of sulfate (8042) and
chloride (Cl ) are generally below 50 mg/L with*average~values;less¢‘
than lOO'ﬁé/l. The highest S032 and CLf»concentrations;.LbOiéédlu;
296 mg)l respectively, were measured at‘only onelstation”dounstréamio
Kotri Barrage (Hyderabad water station) and do not appear to be “
representative of Indus River water quality upstream of this
structure. All other S05% and Cl~ concentrations observed were
substantially below the World Health Organization (WHO) International
Standards for Drinking Water of 400 and 200 mg/l respectiuely. Iron
concentrations are generally less than 5 mg/l with mean values well
below 1 mg/l; however concentrations above the WHO Guidelines of

0.3 mg/l have been frequently observed. Phosphate and nitrate
concentrations are generally less than 2 mg/l. Concentrations of
calcium and magnesium are about 40 and 20 mg/1 respectively. The pH. of
the Indus ranges from 7.1 to 8.5, which is within the WHO drinking

water guidelines.

Downstream of the Jamshoro intake facility, the'usestof;Indus Riverv
water are primarily irrigation, domestic water, and'supporthof;an -

active local freshwater fishery.
4.1.4.2 Ground Water

Shallow ground water in the region occurs in small amounts in perched
vwater table systems; however, this: source of water is local of small

AR:71114 | a—zz



quantity,'and usually too poor in qual1ty for use as drink1ng nater
-supply.- There is little or no potable ground water, no signlflcant
‘aquifers are in- the reglon. Soils in the region are anisotroplc w1th
large var1ations in physical characteristics, reflecting the propertiez
of varlable deposit1on of sediments from the Indus River during
different time horizons. The percentage of usable quallty water W1thir
about 90 m (300 ft) from the surface is extremely limited. For thesei
reasons, ground water development is d1ff1cu1t and uneconomicai. The ‘
usable fresh ground water available throughout the entire. prov1nce of
Sind is not substantial enough to be considered as a water resource at

present or as having any future potential.

In the irrigated areas along the Indus River, the-grounu'water~is~
subject to effects of waterlogging and salinization."After neeting
crop requirements, the irrigation nater from theAIndus ni&ér eitner
evaporates or seeps into the ground. The percolation of:Seepage from
the irrigation channels and from irrigated land has increased the
ground water recharge and disturbed the equilibrium of inflow to and
outflow from the ground water reservoir. Thus, the water table,began
rising such that in most irrigated areas the water 1eve1 is at or near
the surface. Tube wells have been constructed in the reglon to lower-
the water table by pumping to prevent or reduce waterlogging.‘ Ground
water from the tube wells is usually e1tber dlscharged to, the river or

reused for irrigation, depending on the:water quality. -
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Deta11ed informatlon to determine - ground water characteristics (such as
location of aquifers’ transmissivities, and d1rection and rate of

ground water flows in the region) is not available.

The results of available chemical analyses of the ground water obta1ned
in the Jamshoro .area are shown in Table 4-4, along w1th WHO Gu1de11nes f
or Drinking Water for those parameters that were analyzed. Ground ?

water at each site contains high sulfates and high disSolved solidsQ
The pH values range from 7.8 to 8. There is reportedly limitedinsevof

this water for domestic purposes in the Jamshoro area.
4.1.5 GEOLOGY, PHYSIOGRAPHY, TOPOGRAPHY AND SEISMICITY

The regional geology, physiography, and topography are typical of the
Southern Montaine Front (Sind) division of the‘Calcareous Geological
Zone. The area is arid in fact and in appearance. Although mostly
level, or sloping gradually toward the Indus River to the east,
numerous rocky hills and outcrops do occur throughout the region

(Figures 4-3 to 4-6).

Rock units that crop out in the Sind were formed mainly from
biological, chemical, and terrigenous sedimentation in the "Baluchistan
Trough" (a shallow to deep marine basin) from the Late Cretaceous. to
the Pliocene time periods. 'Limestones, sandstones and shale are the
predominant lithologies with locally important deposits of evaporates,

conglomerates, and coal occurring as a result of deposition along the
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| Table s

Grouwnd Nater Qi for sumsiofo hren

S wHO
AR R S RN Drinking Wa.c.
! Jamshoro | Guidelines ¢!’

]1080 2740 ppm 400

7Chloride (c1), mg/l ’35-17' pptf 250

faounits oo 17-8-8 595,3;5;
1Bicarbonate (nco,), mg/lf ;2 5-5,‘pm ;

Calcium (Ca). mg/l f; ;15 5-67 ppm

_Sodium (Na), mg/l !" ?70 5-190 pp 51éoo;f§

1. World Health Organization Guidelines, 1984.
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margins and emergent areas within the ba31n._ Minor units of volcanic

rocks occur in the form of basaltic flows and ash beds

The Lakhra anticline, an emergent area in Sind. is the maJor structural[

feature in the region of the Jamshoro site. The Lakhra anticline is 5;-

located west and northwest of the c1ty of Hyderabad and the Jamshoro

site, and is a north-south trending structural h1gh, approximately 60 e

km (40 miles) in 1ength along the axis or crest.; The axis plunges to

the north and south at approximately 0. 5° to 1°, and rock units. to the“

east and west of the crest dip at 2° to 10° The oldest formationbﬁfﬁ
exposed in the region is the Lower Ranikot Formation, which crops out
along the crest of the anticline. Successively'younger.formationsv |
occur along the flanks of the anticline in the direction of dip. The
generali?e& Spratigraphy inlthe'region of the:Lakhralanticline is,}

summarized in Table 4-5.

Minor folds and faults occur along the flanks of the anticline and
generally trend north and north—east.r Faults on the eastern flank dip

to the east at 70° to 90°, whereas the'western faults are vertical or

dip. slightly to the west. The throw ranges from atfew feet to as much

as 100 feet. Locally. these features control drainag“.and topography.

The Lakhra anticline and other folds and faults modify drainage
’systems, depending on the relative amount of uplift and the resistance
of the rock units. - Drainage in the region generally flows east to the

Indus River. West of the Lakhra anticline, drainage flows south to th
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ége/Period

:?Recent/(Subrecent)
[tféitiafylffiéééhé

' Tertiaty/Early‘w
'Bocene '

Late Cretaceous
to Tertiary/
Paleocene

Late Cretaceous.

Late Gretadeous
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Q, Gtoup.L?

" Formation

Alluvium

};F§n¢hﬂr
Laki -

'i:HUbﬁér Banikot
» 5,;6ﬁ§t Ranikot

Afcirdita

‘Pab Sandstone
'jﬂeiiﬁﬁéustes

j§3ﬁ;€:?7*iﬁszih§'Sqive§tc;f§oiafiﬁn.ritd;;‘1960.

Table 4-S

Generalized Stratigraphy of the Lakhra Anticline Area

Lithologz

Unconsolidated stream, colluvial, and eolian
deposits of sandstone, siltstone, shale,

and limestone fragments. Unconformity at
the base.

Interbedded sandstone and shale: soft,

crumbly sandstone predominates the upper .
portion; soft, clayey shale predominates the
lower portion. Unconformity at the base. ‘

Mostly fine, crystalline, massive, and hard
limestone with marl, calcareous shale, sand-
stone, and lateritic clay. Distinctive hard
ferrigenous basal laterite or shale.

Fossiliferous sandstone, limestone and shale

with all gradations between each occurring.

Lizestone 1s hard, massive and cliff-forming,

whereas the shale is slope forming.

Unfossiliferous sandstone interbedded with
shale, siltstone, and coal. The sandstone
and shale display rich variegated colors
and both are generally soft.

Sandstone and shale with minor foasiliferrous

limestone and prominent volcanic rocks.
Sandstone 18 soft, friable, and calcareous.
Shale is gypsiferous and earthy. At least
two basaltic flows are present - one of
vhich marks the top of the formation.
Unconforuity at the base.

Sugary textured sandstone with minor lime-~

stone, shale, conglowmerate, and basalt
flows. Conformable with Hemipneustes
Limestone.

Hardl well-jointed, crystalline, reefoid
lime:stone.

Thickneaa (ft)

0-10
+0-3000-

. 0-3000.

o850

- 1500-3085 -

20

350'90“




southern end of ‘the anticline, then east to the Indus River.ﬁ At’the

northern tip of the anticllne, dra1nage is to the north, poss1b1y
controlled by bedding planes and faults. Withln the anticline,

drainage is easterly across the crest of the anticline.,

A total of 41 borings of various depths have been'dti;leu'v+bu1u Lue
Jamshoro.site area. The most recent information inoludes two
informatory borings drilled by Gilbert Commonwealth International,.Inc.
(GCII) to confirm the geological conditions of the site. The’area.
allocated for Phase II facilities is generally sloping from the/ |
southwest corner toward the northeast corner of the site. The high
point of the site is at an approximate elevation of 45 meters, while
the low point is at an approximate elevation of 28 meters. Elevation
drop is approximately 17 meters over a distance of 900 meters. The
overallhslope of the site is about 1.9 percent. According to the
borings, the Jamshoro site is covered by thin overburden soils which
consist of coaige, broken rock fragments with a thickness of from zero
to 6.25 m deep. Thick limestone bedrock underlies the thin overburden

boiis} The limestone is soft to hard and exhibits moderate strength.

The weathering process of limestone has occurred to a depth of nore
than 25 m iadicated by softening and decomposition in the cores. Iron
staining has also occurred throughout the depth of the holes along
fractures and bedding planes. Solution cavities were found in the
~upper and lower chalky limestone. 'Sndh caQities were frequently fdlled
with calcareous clayey material. The“soii“and;rock profile is
”presented in Figure 4-12.
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The proposed site is located in Seismic Risk Zone 1, which corresponds.
to minor damage and Modified Merca111 Intensities between V and VI.;
Recorded earthquakes in the vicinity of the proposed 91te that occurred
between 1819 and 1980 had magnitudes between 4.3 and 6 on the Richter
Scale.- Two major active faults are near the ‘site (Figure 4-13): the
SurJam Fault and the Jhimpir Fault. Maximum magnitudes of earthquakes
occurring along the Surjam Fault and the dhiﬁpirlfaultiare 6.1 andh5f6’ﬂ

on the Richter Scale, respectively.

The Surjam fault is about 30 km (19 miles) west of Jamshoro site. The
Jhimpir Fault is 25 km (16 miles) southwest of the Jamshoro site.
Horizontal ground accelerations, calculated by GCII, taking into
account the maximum intensities of recorded local earthquakes and the
site's proximity to the active faults, are about 0.10 gravitational

acceleration (g) for the site.

4,1.6 METEOROLOGY

4.1.6.1 Climatology

Pakistan lies on the western boundary of the monsoon region,‘which is
one of the major climate regions of the earth. This climate region
~extends from Pakistan to Japan and northern Australia in the east. The
word monsoon is derived from an Arabic word meaning "'season;i" in |
meteorology it has come to be associated with prevailing winds and wet '

or dry weather that reverse with the seasons. Generally, monsoon is
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used to descrlbe wind systems where the seasonal reversal is pronounced
and - exceeds a minimum number of degrees. N1euwolt (1977), for example,
has def1ned a monsoon as a system that shares a seasonal change
directlon of at least 120 degrees, and both winds must have a constancy
hlghe; than-hO percent and mean resultant speed of more.than :

per seconn (m/s).

The winds in Pakistan are generally from a northerly direction in
winter and from the southwest in summer (Figures 4-14 and 4-15); The
causes of the reversal of the wind system are related to the latge
sizes of the Asian continent and adjacent oceans and the veryvhigh and
extensive mountain ranges of the continent. These ranges, which are
oriented in an east-west direction, form a barrier between tropical and
polar air masses, and produce strong synoptic systems which are

relatively stationary over much of the year.

The climate of Pakistan is more continental than that of other parts;Oé
the Indian subcontinent, which come under a more typical monsocn
regime. The summer monsoon brings maritime influences and-rain; but'
the strength of the winds fluctuates on. an annual basis;, Cyclones 1n‘
the monsoon season cause significant rainfall, but their frequency is

variable.

Rainfall throughout Pakistan is minimal. It occurs coincidentally5witn:
high temperatures; thus, the majority of rainfall evaporates, causing

extremely arid conditions.
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Pakistan has four well-defined’ seasons, s1m11ar to the remainder of the
subcontinent, with variations to' their duration.r The seasons of'

Pakistan are:

1. Cold Weather Season: ‘mid;Deoember throughfnarehf
2. Hot Weather Season: April through June
3. Monsoon Season: July through September

4. Post-Monsoon Season: October through mid—DeCember

The cold weather season is characterized by high barometri¢ pressure
(mean monthly pressure greater than 1,015 millibar [mb]), reiatiuely
low temperatures, and low amounts of precipitation. The mean monthly
temperature varies from below four degrees Celsius (°C) (40 degrees
Fahrenheit [°F]) in the mountain areas, to approximately 10°C (50°E)»
north of the plain area and to approximately 18°C (65°F) in the south.
Rainfall during this season increases northward and westward, with-f

25 mm (one inch) or less in the middle and lower Indus Plain, 118 tot
197 mm (5 to 8 inches) in the upper Indus Plain, and 306 mm_(iz inenes)

or more in the north and northwest.

The hot weather season is characterized by high temperatures and 1ow
rainfall amounts. The mean maximum daily temperature varies from 40 to
46°C (105 to 114°F). The highest temperatures have_been recorded in
the south and southwestern parts of Pakistan. Rainfall amounts are

low, varying from approximately 40 to-120 mm (2 to 5 1nches) over the

Dlains t:o annroximatplv 160 tn 9200 mm {A o-n ] Jn-ka..\ :.. “he
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mountainous areas. The rainfall is associated with western
disturbances that occur in more northerly latitﬁde35.caus;ngv

thunderstorms over the hills and widespread dust storms over thé'pl?iné.

The monsoon season is characterized by moderate temperatures, large
rainfall amounts, and persisﬁent southwest winds. The winds are due to
the establishment of low-pressure systems over the Indo-Pakistan
subcontinent in May and June. The monsoon current in Pakistan is well
established by July and remains constant through August. In some
years, the monsoon remains active into September. During July, the
mean monthly temperature exceeds 32°C (90°F) throughout the majority of
the Indus Plain and western Pakistan. The average rainfall during the
season decreases from approximately 1,000 mm (40 inches) in the north

Indus Plain to approximately 200 mm (8 inches) or less in the south.

The post-monsoon season is characterized by retreat of the monsoon
regime and is a tranéitional period between the monsoon regime and
cool-season conditions. The high-pressure system begins to estéblishla
itself over Pakistan in mid-November. Without any active windvsystém,
the weg;hgr‘prdaﬁcés generally dry conditions, with the.iéast:faiﬁfailj‘

amounts in October and November.

| Theliagshdfo site-is.ldgated in southeast Pakistan, and exhibits ag<
"arid.cliﬁate tﬁat is influenced by the ﬁohsoon.ééaéon with winds
predominately from the southwest during the months of March through;
September, and from the north from October through February.‘ Data
taken by the Pakistan Meteorological Service (PMS) in Hyderabad during
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1931 through 1960 (see Table h-Z) demonstrate the influence of the
monsoon season. Rainfall in the .area is about 155 mm/year (6 2
inches), with a maJority ‘of the rainfall occurring in the months of

July and August.

4.1.6.2 - Site Meteorology

WAPDA currently is operating air quality and meteorological stations at
the Jamshoro oil-fired power plant site and the proposed Lakhra _
coal-fired power plant site. A complete description of these stations
is presented in Environmental Baseline Monitoring System and Proéran

for the Lakhra Coal Mining and Power System Project (TAMS, 1985).

The Jamshoro monitoring station is located approximately &4 km (2.4
miles) west of the Indus River and approximately 5 km (3 miles) north
of Liaquat Medical College. The station is located on a small hill (30
m in height) and records from a 10 m meteorological tower. The
meteorological parameters measured are wind speed, wind direetionﬁ

" temperature, precipitation and solar radiation. Air quality o
instrumentation has also been installed and includes ambientbcontinuous
analyzers for NOx, SO2 and CO and two ISP monitors. A calibration .
system is present for these analyzers. Both the meteorological and air
quaiity data are fed into a data acquisition system. There is also an
acuustic radar system~(monostatic) at this site for detection of mixing

heights,.
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The Lakhra site is located approximately 20 km (12 miléS)'weé;gofithe‘
viiiage of Khanot. ‘Meteorological data collected at thié‘sité';fé ;léo
representative of the Jamshoro area because of the proximiéy 6fj£ﬁé‘tvo
sites and the relatiQely simple terrain characteristics. 'Wind‘sééed,’
wind direction, temperature, precipitation and solar radiation d#ta are

gathercd continuously. TSP data (two monitors) are also collected.

The meteorological data used for thz baseline descriptions and the
impact analysis for the Jamshoro oil-fired power plant were proceésed
to obtain a set of representative site-specific meteorological data

that can be used to:
o Characterize the meteorology of the Jamshoro area

o Estimate the air quality impacts of the power plant on the

surrounding area using an atmospheric dispersion model’

Raw meteorological data were processed by the CRSTER model
preprocessor. . Thg'genefated‘output file was convertgd_to a card imége
‘format data file compatible with the ISC model. The processing of the

meteorological dat#"is;described in detail in Appénd;x H.

In~eva1§ating4air?duality’impacts of air pollution~emission3'from-a
power plant, siteéspeci£ic;meteonélogy is imporgant in~characte£izing
the conditions under which pollutants disperse in the atmosphere. Five
meteorological parameters are needed to characteriZe the dispersion
meteorology of an area: |
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1. Wind Dlrecc1on - gectermines tne. transpott directions toward
wh1ch the plume will ‘travel and potentlally affect receptors

downwind of the plant

2. Wind Speed - determines the amount of dilution of .plume

concentration and height to which the plume will rise

3. Temperature - affects the height to which the plume'will rise

and also is used in estimating afternoon mixing heights

4. Atmospheric Stability - determines the extent of plume spread

or dispersion in the vertical and horizontal directions

5. Mixing Height - determines the maximum vertical extent or

volume of air in which the plume can disperse.

Wind speed, wind direction, and temperature were measured directly at-
the Jamshoro and Lakhra sites. Atmospheric stability can be deterﬁingd
using various techniques, but is usually determined using a techniqge‘
that incorporates wind speed, cloud cover, and cloud qeiling'Values‘as
well as recognition of day or night time condigiénb, This technique,
referred to as the "Turner Stability Scheme," was’uéed to develop
atmospheric stabiLities for the Lakhra area. Hbutly mixing depth is
generally éalculgtedrffpm a technique suggésied by Holzworth (1972),

which,detgrminés hourly mixing depths,basedlon an in:erpolation écheme
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using morning and aftefﬁoon mixing depths caléuléted-frdh radiosonde
data (meteorological soundings made from a free-reieased balloon).: Fof
the Jamshoro area, radiosonde data are not taken by the PMS in
Hyderabad; however, seasonal mixing heights were inferred from

radiosonde data taken by the PMS in Karachi.

Meteorological data on the air pollution sources are used in an
atmospheric dispersion model to estimate concentrations of pollutants
over a wide area. An atmospheric dispersion model is a series of
mathematical formulae that calculates temporal and spatial
concentrations of pollutants, using the meteorological data to
determine the direction pollutants will travel (wind direction), the
dispersion of the plume in the atmosphere (wind speed, stability), and
the height to which further dispersion of pollutants can take place
(mixing depth). Information from the source includes the stack height,
stack diameter, volumetric flow rate, exit gas velocity, exit gas
temperature, and pollutant emission rate. For this project, these data
were used to calculate the height to which the plume will rise in the

atmosphere, and the concentrations of pollutants in the plume.

‘Meteorological data representative of the Jamshoro site and obtained
from data available at the Lakhra and Jamshoro sites are summarized in
Table 4~6 for wind speed, direction, and temperature. Figures 4-14 and
4-15 present a wind rose of wind speed and direction data. Information

on atmospheric stability is presented in Appendix H.
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Table 4-6

'Hetéorological Data Collected at the Lakhra and Jamshoro
Monitoring Stations from May 1985 to April 1986

: S - ~number of Temperature (°C) Prevailing Wind Data (mph)
’Honth', Observations Average Minimum Maximum Direction Average Minimum Maximum

Lakhra -
May 1985 367 43 29 58 North—northeast 20 3 41
June - 720 39 32 55 West 3 5 53
July : 744 37 27 49 West-southwest 27 5 46
August 1 35 26 48 West-southwest 24 2 46
September 84 34 - 29 43 West .0 25: 12 38
October 108 33 2 46 West-southwest 17 6 ‘31
November o720 28 15 45 North-northeast 12 2. 29
December .. 659. 20 5 37 North-mnortheast - 13 1 34
January 1986 698 17 3 29 North-northeast 15 -2, 30
February ... 168 19 9 29 West-southwest 13- 3 <24

Jamshoro

~ January 1986 32 17 - 10 24 North-northeast 13 3 =24 -
February - ..555: 197 11 28 Northeast 11 2. 128
March 1637 124 14 34 North-northeast - 11 2 34 .
April 512" 30 18 41 North-northeast 15- B A 41

Source: - ESE; 1986:
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4.1.7 ATR OUALITY -~

4.1.7.1 Existing Air Pollution Sources ' .

W1th1n the Hyderabad area, - there are: only ‘a’ few major existing air
pollution point sources.' These point sources, shown 1n Figure 4-16,>u“
include the Kotri Gas Turbine Power Station, the Hyderabad Thermal
Power Station, and the Zeal Pak Cement Plant. In addition to these
sources, WAPDA plans to construct a coal-fired~pouer station locacedfar‘

the Lakhra site.

Area sources in the Hyderabad vicinity‘include vehicular traffic and
other emission from anthropogenic”activities (e.g., open burning of
refuse, fugitive dust from construcﬁion and demolition, and

agricultural activity). It was not possible within the scope of this
study to include these sources in che modeling. With the exception of -
vehicular traffic, these area sources are considered minor contributorst
to existing air quality and are mainly confined to the City of

. Hyderabad. No data on traffic emissions are available.

The most potentially significant source of air pollution that can
interact with the emissions from the Jamshoro plant is the proposed>
;:Lakhravcoal-fired power station. That plant will consist of twoi250'Mw
v,units firing Lakhra coal with a sulfur content of approximately 5. 0
i:percent._ Stack parameters and estimated emissions for two 250 MW units

i}are presented in Tables h-7 and 4-8.: Because of the potential
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the Project Area
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Table 4-7

Stack Parameters for Two 250-MW Units Firlng Lakhra Coal
(With Common Stack, Dual Flue)

Parameter o 'Value“

Stack Height (m) 183:
Stack Diameter (m) 7.93
Stack Temperature (k) 423
Stack Velocity (m/s) 22.9‘

Source: GCII, 1986
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. Table 4-8

- Emissions from Two 250-MW Units Firing Lakhra:Coél

Pollutant

503 - uncontrolled

BM°

NOx -

gggésions

‘Maximum at

100 Percent Load

(g/s)

11,167
113
417,

*Assumes 65 percent capacity factor.

Source: ESE, 1986
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interaction w1th the Jamshoro units, impacts from the Lakhra coal-fired .

plant were evaluated in the modeling analysis.

4.1.7.2 Ambient Air Quality

Ambient air quality data obtained rrom tne monitoring equipment were
evaluated to determine the general background concentrationsvof airv:
pollutants in the area. A summary of the TSP data collected atlthei'
Lakhra and Jamshoro sites is presented in Table 4-9. The relatively
high average TSP concentration in the Jamshoro area is primarily due~to‘
the arid nature of the region and the suspension of wind-borne dust.
Because most of the particles are considered above the respirable range
(i.e., particulate diameter exceeding 10 um) and are most likely

native soil, the health significance of the observed levels is low.

For S0:, CO, and NO2, maximum concentrations at Lakhra were

generally less than 0.01 ppm (26 pg/m*), 0.5 ppm (0.6 pg/m’)

and 0.01 ppm (19 pg/m®), respectively. These concentration levels -
are generally indicative of the relatively clean, unpolluted
environment and are probably representative of the Jamshoro area as

well.

Currently, the Government of Pakistan has not promulgated ambient air
quality standards. however, there are other guidelines that allow an

evaluation of_the impaets predicted-from:the_Jamshoro Power Project.
Such guidelines'are‘promulgated¥by the World Banh and WOrld,Health o

Organization and are generally acCepted as air quality'levels neeessary'
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Table 4-9

Summary of Total Suspended Particulate Matter Concentrations |

. for Jamshoro and Lakhra Monitoring Stations
May 1985 through September 1986

‘ Station Number of Concentrations ug/m3) Sténdard
Site Location Number Observations Maximum Minimum Mean Deviation
Jamshoro 3-1 a7 478 64 213 102.6
Jamshoro J=-2 89 61 7 110 110
- Lakhra L-1 23 553 35 180. 110
L-2 19 sy 56 219 . 123.1

Sources: WAPDA, 1985.
ESE, 1986.
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based on observed air monitoring data for those aréhs[where‘exisgiﬁg
pollution sources are located, and on atmospheric dispersibh*modeling

for those areas where future sources are proposed.

Table 4-10 presents ambient air quality standards for the World Bank
(WB). These standards are for 24-hour and annual averaging times for

SOz. NOz, and TSP-

Air emission standards are presently being considered for adoption By
che Pakistan Environmental Protection Agency. These are in the draft
stage, however, and as such have not been used to guide decisions in

these studies.
4,1.8 NOISE

Site-specific noise measurements have not been made in the vicinity of
the site. However, values for background sound can be estimated based
on typical noise data from technical literature and the general
character of the site. A typical daytime noise level (equivalent-sound
level for a l-hour period: Leq¢i>) for suburban areas at the ’
outskirts of a city is 50 dBA. A nighttime Leq¢i) is typically 40

dBA. LevelsAin'rural areas are typically 5 to 10 dBA less (Eldfed;
1974). 'Thehhighway to the east of the site is the main source of noise

dﬁriﬁg the‘dgy; but is only lightly used at night.
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. Adr’ Quality Guidelxnes

for TSP SOz, and NOz for the World Bank .

| Averagxng Time -

Source: WB, 1984.
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There are no known national regulations on permissiblé environmental
noise levels which pertain to the site. However, the International
Organization for Standardization (ISO) has published a recommendation
suggesting "methods for measuring and rating noises in residential,
industrial and traffic areas with respect to their interference with
rest, working efficiency, social activities and tranquility,' (ISO/R
1996-1971). The rating method is based on a comparison of the noise
intrusion with a criterion based upon either a pre-existing background

level or a fixed level established by authorities.

Assuming that background levels are approximately 40 dBA at night to 50
dBA during the day, Table 4-~11 offers recommended levels to be used as

a basis for reducing noise impacts.

The iSO recommendation estimates the response from the community by
comparing the intruding noise with the appropriate criterion value. If
the intruding sound exceeds the criterion value, a response from the
community is likely. An estimate of the public reaction which may be

normally is expected is presented in Table 4-12.

4.2 SOCIAL AND INSTITUTIONAL

4.2.1 POPULATION

Sind is the second most populous province in Pakistan with a 1981
population of 18,966,000 people. This represents a 34 percent
popul#tion increase since 1972 and a 3.5 pércent‘per year growth rate,
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Table 4-11

Basic Recommended Noise Guidelines for Resxdences
L in Different Land Use Areas

Nighttime

ﬂaitime

e ~ » Criteria Criterie

- ‘Land ‘Use ~ Leq (1) dBA - Leq (1) dBA
Rual s s
Suburﬁan o ‘AQL iisbj
Urban ' v , ‘  J95 <f55
Urban with some commercial andiareas | ‘lSO fi%§5

near major roads T

Mostly commercial | ‘:'55V 565
Industrial 60

Source: International Organization for Standardlzation, Recommended

Practice (ISO/R 1996: 1971)
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‘Table 4-12

: Estimdtéd"COmmdnity_Reéfonéefto.moise“~

. Amount Intruding

Noise Exceeds

Criterion (dBA) . Estimated Community Response*
0 Nobréaction
5 Sporadic complaints
10 Widespread complaints
15 Threats of comhunity action
20 Vigorous community action

*The customs, habits and attitudes of the local people may
result in significantly different reactions.

Source: International Standards Organization, Recommended
Practice (ISO/R1996:1971)
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‘whiéh ié above the national average of 2.97 percent} Sind's ropulation
aﬁd pbpulation growth are concentrated in urban areas, primarily‘
Karachi. Forty-three percent of the population is already urban, and
Sind is still Pakistan's most rapidly urbanizing province.“It is
difficult to accurately quantify these changes, however, because fluxes

due to seasonal migration complicate growth patterns.

The Hyderabad District has 2,080,000 people. Forty-six percent
(956,800 people) are in urban areas, with 37 percent (750,000 people)
concentrated in the City of Hyderabad. The growth rate is 2.3 percent

(calculated in 1981) and population density is 361 persons/km>.

Dadu has a much smaller population (1,074,000) that is still 90 percent
rural and relatively dispersed. This district is growing rapidly, with
a growth rate in 1981 of 3.4 percent, which is approximately the same
as the growth rate of 3.5 percent for Sind Province. Although the
proposed site is in the Dadu Kotri Taluka (subdivision), its close
proximity to the City of Hyderabad results in its being influenced

socially and economically by the urbanized Hyderabad.

The combined population of towns and villages within 15 km of the plant

site is about 60,800, as shown below.

Town or Villagze Population
Chakur Rajar 800
Barrage Colony 2,000
Petaro ~ 2,000
Jamshoro Colony 8,000
Kotri 48,000
Total 60,800

Source: WAPDA, 1986c.
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The age'and’sex structﬁfé'of thé rural.péﬁulatiOhrin”the Jamshoro area
is sihilar ﬁé the national profile, with about aé ﬁercent of both éexes
in the 0—14‘age group. Thirty~five pe:dent of the peopie of this area
are in the 15-39 age group, with most of the workers being in this
category. Iwenty percent of the population falls into the 40-75 age
range, which includes approximately equal numbers of men and women.

The rural population of Kotri Taluka is sparsely distributed in
villages of 20 to 300 people spread out along the Indus Highway and the

Indus River (KBN, 1986).
4.2.2 LAND USE

The study area is within the Division of Hyderabad and the two
districts of Hyderabad and Dadu (Figure 4-17). The two districts are
separated north and south by the Indus River. The Hyderabad District
lies east of the Indus River. The Dadu District lies west of the Indus
River and north of the City of Hyderabad. The Jamshoro site is located
in the Dadu District in the Kotri Taluka, just west of Hyderabad. To

the south lies the Thatta District.

Three major land-use types are found in the study areé: urbanized
areas around Hyderabad and southeast of Jamshoro; farm areas which are
east of Jamshoro and north and south of along the Indus River; and
non-farm areas primarily west of the Indus Highway including ﬁhe
Jamshoro site (Figure 4-17). Farm areas include areas currently under

cultivation or areas fallow in the year of the census but cultivated
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the précedihg yeérs; greaé used_fdr fafh”bﬁi1diﬂgs, aﬁd1fa?m argg§f-C**‘
under forests. Non-farm areas include all areas not béi@éffbtﬁed;~

These are undeveloped areas and contain scattered villages.

Based on 1979-80 reports, the-Hyderabad Distpict iS‘the'mofe developéd
of the two districts, with 34 percént (i78,000 hectareé) of its
farmable land areas under cultivation. The1D#du District, the larger
of the two districts, has only 13 percent of its farmable land under

cultivation (201,000 hectares) (Sind Bureau of Statistics, 1984).

The Jamshoro site is a non-farm area. Part of the site is currently
being excavated for construction of Unit 1;“Parts not being excavated
are undeveloped, open areas. Scattered seasonal goat grazing occurs in
the site vicinity and throughout the region. No structures, other than
those related to comstruction activities, occur at the site. The land
for the Jamshoro Complex is owned by WAPDA, with the exception of
approximately 80 acres of land for a Phase II workers' colonj, which

will be procured.

The area has extensive agricultural and forestry activity. Principal
crops in the Jamshoro area are rice, cotton, fodder, sugar cane, maize,
and fruit trees. Cotton is the primary crop grown along the river.
These crops were observed being: grown in the study area along with
fqdder (e.g., Egyptiqh élerr)reast df.the Indus Highway. Primary. .

- cultivation bftﬁhesg crops occurs oﬂ.t@é east side of the Indus Ri§éf;fﬁ
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iThere are a number of government forest reserves along the Indus River
including the Ghag Reserve, Bada Reserve, Miana Reserve, Gund Reserve.
and the Shah Bukaki Reserve Forests. The forest reserves in the area
are considered very good for the region (T. A. Ansari, 1986). Several
commercial forests also occur within 15 km to the east of the site.
Acacia-and tamarisk are the primary species plaated. Acacia is qsed in
the Lakhra mines for support timbers and for firewood. Tamarisk is.

used primarily as timber and secondarily for furniture.

The only urbanized land in the study area is in the vicinity of the
City of Hyderabad and along the road between Hyderabad and Jaﬁshoro.
Hyderabad is the headquarters for the District and Division of
Hyderabad, and the fourth largest city in Pakistan with over 750,000‘
people. It is an important industrial and commercial center of the
Lower Indus Plain producing textiles, oil, soap, leather goods, tiles,

brick, glass, footwear,‘and carpets.

Sind University, Meran University, and Liaquat Medical College and
Hospital are on the west side of the Indus River. These developments

are approximately 6 km (4 miles) south of Jamshoro.

Scattered villages are located north of Hyderabad and east of Jamshoro
along the highway in the floodplaln (Figure 4~16).  These are farm
villages with houses constructed of solid brick or mud. There is‘a
major truck stop at the intersection of the Indus Highway and the road

to Hyderabad which provides goods and services to the area. At Petaro,
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there is a government cadet school, whlch 'is a boy s mllitary school
with classes 7 through 12, and an enrollment of approximately 550

studenta.
4.2.3 FACILITIES AND SERVICES

4.2.3.1 Housing

In 1980, there were 294,097 houses in the Hyderabad District.
Seventeen percent of the housing units in urban areas of the Hyderebad
District were rented; the remainder were owner-occupied or rent-free.
In 1980, there were 152,923 houses in the Dadu District; 4 percent of
the homes in the district were rented, the remainder were owner
occupied or rent-free (Pakistan Population Census Organization,
1983a,b). No data are available on vacancy rates. According to WAPDA

almost all units are occupied.

Seventy to eighty percent of the dwellings in the Jamshoro area are
small, one-room houses. These are generally very eronded,_witnrnn'
average of seven people per housing unit. Most homes use kerosene for
lighting and wood or brush for cooking and heating (Pakistan Population
Census Organisation, 1983a,b). Traditional homes are frequently cooled
by a curved roof ventilator that funnels air into the home. No

4 dwellings other than recently construc

site.
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4.2.3.2. Security .

Police protection in the Jamshoro area is provided by the Government ‘of
‘Sind.n Security at the project site is provided by WAPDA. The
monitoring and control of banditry ("dacoity") in Pakistan is the
responsibility of the federal government. Dacoit activity occurs in
some areas of the Hyderabad and Dadu Districts, 1nc1uding the vicini

of the Jamshoro site.
4.2,3.3 Health Care

‘The Liaqat Medical College is located about 5 km south of the Jamshoro
site (Figure 4-7). It includes a medical school, a dental section, and
tvo'hospitals. It is one of the 1argest medical 1nstitutions in. -> :
Pakistan. The two hospitals have a combined total of 1,100 beds with a
10- to 20-percent vacancy rate. The medical staff includes 200
physicians and 120 nurses, as well as 500 physician trainees and'150_
nurging trainees. These two hospitals serve the Jamshoro area.ﬂ There
is a dispensary associated with the barrage colony Just south of the
site, and a government tuberculosis and respiratory disease sanatorium

further south near Kotri.

4,2.3.4 Education

The literacy ratio in the Hyderabad District in 1981 was 28.7 percent.
It was 41.2 percent in urban and 18.1 percent in rural areas. The male

vliteracy ratio was 36.5 percent as compared to 19 8 percent of females
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(Pakistah.Population Census Oréanisation, 1983a) Iﬁ‘;he"béau*"

District, the 1iteracy ratio was 21. S percent. It sas 39.6‘perceht ihf
urban and 18.5 percent in rural areas. The male literacy ratio was :
32.5 percent as compared to-8.6 percent of females (Pakistan Popaiatich

Census Oréanisatioa, 1983b).

Two primary schools, kindergarten through Class 8, are locatedcin
Jamshoro and serve the project area. The current combined eﬁrcllﬁeatl
is approximately 530 students. The age of students in kindergarten=>
through Class 5 is 4 to 16 years; and in Classes 6, 7, 8, it isinvto
15 years. Numerous primary, middle, and secondarp‘schools are locatedi'

in Hyderabad and the surrounding communities.

Sind University is located south of the project site. It has
approximately 5,000 students and offers a full range of programs. The
university has a history of student activism. Several technical

training schools are located in Hyderabad and the surrounding areas;

4.2.3.5 Communications

The nearest major telephone exchange to the site is in Hyderabad. The
Hyderabad area has two central offices; systems at both central offices

are 100-percent loaded at present.

vTelephone and Telegraph Authority of Pakistan (T&T) personnel realize

that the existing switchgear is no longer adequate to: serve ‘the: needs
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of the Hyderabad area and are planning to install a 20,000-line digital
switching office in 1987 or 1988. The new switching office will be -,

located about 5 km (3 miles) northwest of the existing central office

at a location known as Qasimabad.

The new digital switching equipment which T&T plans to install in the
Hyderabad area in 1987 or 1988 will have about 4 times as much capacity
as the existing switching equipment. The new equipment should be able

to handle the normal load growth in the Hyderabad area for many years.

Although it is not well defined at this point, a fiber optic carrier
system is planned between Karachi, Hyderabad, Islamabad, and Lahore.
Current plans call for installation about 1990 or 1991. The capacity
of this fiber system will be vastly superior to the existing
960-channel microwave system and will ease traffic problems on the

domestic long-distance trunks.
4.2.4 TRANSPORTATION

The study area is bisected by the Indus Highway, connecting Karachi and
Peshawar. The highway is a 5.5 km (18 foot) wide asphalt-paved road
running north-south on the west side of the Indus River valley from
Kotri and Jamshoro on the south through thnot to Dadu, Larkana, and
Shikarpur to the north. At Jamshoro, the Indus Highway connects.to the
segment of the National Super Highway between Karachi and Hydergpadypp

the west side of the Indus River. North/south t:ansport_ofiéqnip@éﬁt;

AR:7111d 4-6¢

/A



gpéds aﬁd'traveléfé; in&lﬁding wqugré; is via the inddé Highway;' The“‘
Indus‘Higﬁwa& normally carries mo;e traffic than the Natiohal Sﬁperq
Highwéy. However, a-sixryear repair and renovation program is hndéfﬁay 
which includes both the Kotri Barrage and the Natioral Super Highway
north of Kotri and Hyderabad. When this program is completed, heavy:

loads will travel via the Super Highway.

Improvements to the Indus Highway are also planned. The Sind
Department of Highways has developed plans, specifications, and cost
estimates to expand the Indus Highway to a full 7.3 m (24 ft) width and
upgrade the load-carrying capacity to 10,000 kilogram (22,000 1b) axle
loading. An application has been made to the Government of Pakistan
for funding of the project. As a first step, the Indus Highway was
recently proclaimed to be a part of the National Super Highway System.
Improvement of the road will benefit the project for the movghept bogh

of materials and workers.

Traffic counts on the Indus and National Super Highways‘were made in
early 1986, but the &ata are not yet availablé.» Estimagés.indiéaﬁefj
ﬁhﬁ; frqm 2,566 to 4,000 vehicles a day use the Indus Highwéy.betﬁéen
 J§méhdrd and Khanot., Between Karachi and Jamshoro and estimated 10,000
i,ﬁp 12,000 vehicles a day use the National Super Highway. Most of the

i trdffic coming.ﬁorth turns east at the truck stop near Jamshoroband
'gqes tb Hyderabad. Motorized transport involves buses, vans, trucks;

- cars and motordycles;v,La;ge nuﬁpéré'of crowded buses can be countedl;' ‘

daily on the Indusrﬂighway.vllﬁ?hhﬁqbeen estimated that 45 percent of*éi,
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'the motorized vehicles are - trucks, hS percent are automobiles, and lO

percent are buses (KBN, 1986)

domestic animals (horses, camels. oxen, donkeys) that are either ridden

,".

or pull two—wheeled carts carrying passengers or goods.

Ihe truck stop south of Jamshoro is a maJor feature on the Indus
Highway in this region. The truck stop provides petrol and’ diesel fuel

as well as a large variety of equipment~and vehicle repair;services.

Rail service to the region is provided via a single-line, broad-gauge
track of the Pakistan Railways which runs parallel to the Indus
Highway, passing east of Jamshoro. The;closest airport is at
_Hyderabad, which has scheduled'service‘by Pakistan International

Airlines.

4.,2.5 LIFESTXLE,;CULTURAL PATTERNS, AND ATTI?QbES

Within the study area are several very different ethnic groups that
-interrelate through complex socioeconomic patterns (Helweg, 1985) and -
will be involved in the construction and operation of the project.
Pakistan has 19 million Sindhis, most of whom are engaged in
'traditional agriculture. Their culture is. historically feudal and

hierarchial, with acceptable tasks and privileges defined by social
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stratification. Sind is also a politically volatile area with a

population traditionally distrustful of outsiders (Helweg, 1985)

Syeds, Baluchs, Samata, Qureshis, Kazis, Memons, Sheikhs, Soomras, andi'

Hindus also live in the Dadu District. The maJority of people infthe
district are Muslim tribal people, ‘and the mosques and prayer sites

scattered,around the rural landscape reflect their heritage;

There are about 6.5 million Baluchis in Paki ‘tan, and 1.4 million'of[
them live in the Sind Province. They live compatibly%withytheilocal'
Sindhis in the area, but adhere closely to their.ownstraditions. The
Baluchis have branched into many tribes, with the Khosas and Rinds

dominating in the area. The Rinds were the: first settlers, but they

were replaced in many areas by the Khosas., The Rind tribe now occupies

the Indus riverbanks, and the Khosas live in the semi-desert region to

the west of the Jamshoro and north towards the Lakhra coal fields.

Pakistan's Punjabi population is well over 50 million. Punjabis

traditionally have provided much of the financial backing, upper-level

.management, engineering and planning expertise for many,p ojects;in

Pakistan. It is possible that PunJabis may participate 1n thenJamshoro

project because of their skills.-

The settled areas along the Indus to” the east of the site consist of

‘multi-caste and single caste Baluch,ysindhi, and Sindhi/Baluch

villages. Separation and hierarchv are’ dominant principles governing
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: social patterns 1n the study area: (Helweg, 1985) Ethnic groups 1ive
separately, and members of :class and kin subgroups cluster with their
‘own kin. Each social group does certain types of work, . and social

mobility appears to be restricted.

WOmen s opportunities vary according to region, social 1eve1 and
Village type. ‘"Purdah,ﬁ the practice of keeping women secluded in the
home, is practiced throughout Sind, but women have more freedom in tne
more socially homogenous villages. Where they are among their own
people, they may be more active around the village and participate in
agricultural work, but where they live in proximity to others, their
commercial activities are restricted and often limited to doing

handicrafts in the home, mainly sewing and embroidery.

Women generally manage domestic matters including family finances.
Decisions regarding matters outside the immediate sphere of the family,
such as where to locate the home or to seek employment, are generally

made by the nen.
4.2.6 CULTURAL RESOURCES

'}Sind is situated in the Indus River Vhlley, setting of one of the

}fworld‘s earliest civilizations. The early. Indus civilization, typified‘
'rby the Harappan Culture, remains the focus of most archaeological ‘ |
”investigations conducted. in the region. These classical archaeological
tstudies have included inyestigations of pre-, proto—-, and early | |
‘Eerappan neolithic sitee.“‘In‘nore:recent{times, nesolithic siterendffg
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paleolithic site studies, settlement ann snbsietence stuoies; and
cultural ecology studies have been conducted. Another area of tesearch
for archaeology in Pakistan is characterization and analysis of the
Aryans. Associated with these investigations are studies into the
decline of Indus civilizations due to climatic changes, invaders, or

depletion of the soil.

Successive waves of people have moved down the Indus Valley from
Central Asia and the Iranian Plateau into India. The region has been
ruled by many invading groups including Aryans, Persians, Greeks,
Arabs, Turks, Mongols, and English. As a result, Sind and the study
area reflect contributions of numerous invading cultures. The city of
Hyderabad, the capital of Sind, has been occupied by numerous

invaders. Historical structures in the city include Makai Fort and the

tombs of the Mirs and Talpurs, early rulers.

Based on conversations with the Director General, Department of
Archaeology, Government of Pakistan in Karachi, archaeological and
historical sites considered significant ("protected antiquity") by the
Pakistan Government are not likely to exist at the Jamshoro site and

- along the pipeline route. Significant sites probably include remmants
‘of large agricultural settlements and other structural ruins. Project
location maps havezbeen sent to the Director Genmeral; his concurrence
‘on the absence of known, protected resources for those areas will be

obtained before construction activitles begin. Although sites:ofh
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inportsnce ere:not‘readily apparent in the areas to’be‘developed for .

?hase II, no comprehensive archaeological surveys have been performed.-v B
However, because the Complex site and pipeline alternatives are located "
on portions of ancient Indus River terraces, archaeological remains may.
be located in this area. Field surveys to determine the presence of |
previously unrecorded archaeological remains at the site and along thei

pipeline route will be conducted before construction activities;begin,
4.3 ECONOMIC CONSIDERATIONS
4.3.1 EMPLOYMENT

In Sind, labor is organized through a system of labor contractors
("Mistris," "Jamadars" and subsidiary "Jorisars") and landowners
(“Zamindars"). These leaders are key figures in the social structure,
and their influence extends into all areas of the workers' lives;i}A‘
Zamindar generally lives in one of the major urban centers aﬁd*aaﬁggéé
his enterprises through associates. There may be several such |
landowners in a community, but one usually dominates, According to” the
traditional system, carpenters, washcrmen, barbers, blacksmiths,
cobblers, etc., provide services to the zamindar in return for a
portion of the harvest. In turn, the zamindar has many obligationsi
‘He mediates on behalf of his workers with police, officials, and,::

merchants. He also provides help and advice to his clients{
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The Mistri acts as the ééntréi,laﬁdr;édﬁttééfgéﬁfdfiééhsﬁtuéﬁion. ﬁiﬁé‘
the zamindar, he mediates between ﬁig wotﬁé;gygnd the outside would and
is their advisor, confidant, énd-péﬁfoh, ‘He.é1éo_manageé thei: hqu#ing;
and board (Helweg, 1985). Wage'lgbor is reéldciﬁg this traditional
system, but the zamindar still controls ptodﬁétion and diéﬁtiﬁuﬁész«4

goods (Helweg, 1985).

The city of Hyderabad is the primary source of non-agricultufe_
employment opportunities. To the north, in the Lakhra region, coal

mining is a primary source of employment.
4.3.2 AGRICULTURE AND FORESTRY

Over half the people in the Dadu and Hyderabad districts work at
occupations classified as agricultural, aﬁiﬁ51 husbandry, forestry,
hunting, or fishing. Sixty-seven percent of the Dadu population is
directly involved in agriculture. This is a subsistence economy with
little or no commercial agriculture. Hyderabad is a nearby urban
market for agricultural produce. Most of the region's cgltivated land"
- is ea§t>ofithé'1ndus River. It is not known how mu¢h 1évé£§g9 a

zaﬁindat has over subsistence agriculture.
" In the‘arid areas, most of the rural farmers grow maize or sorghum. .

_ﬂxégf‘dfy fi?erbeds or on gradhallj‘slopéd tétféih;.Vegetables are étdwh;

behind grass windbreaks.
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The maJor truck stop at Jamshoro prov1des goods and serv1ces to the
,entire region.' Fresh agricultural produce, (mainly fruits and
vegetables) and fish are sold there, brought in by entrepreneurs

operatingfalong ‘the Indus Highway.

Cutting acacia trees for mine timbers and other trees for use in the
furniture industry is a primary economic activ1ty 1n this region.
Practically all of the natural forest has been destroyed, and most
trees are now harvested from riverine second-growth forest reserves.
As discussed in Section 4.2.2, extensive forest reserves occur along
the Indus River east of Jamshoro. These areas provide timber for the

Lakhra mines (KBN, 1986).
4.3.3 INDUSTRY

Karachi is the main business center of Sind with several major
industries. Hyderabad, also industrialized, has 156 registered

industrial units. (Pakistan Population Census Organization, l983a,b).

Large-scale industries found in the vicinity of Hyderabad include the;
oil-fired power plant under construction at Jamshoro, the Zeal Pak
cement factory, and light industries located at- the Hyderabad .
Industrial Estate east of the City.Center. The Zeal Pak Cement
Industries limestone quarry is the largest in Pakistan. There:is_a

fpipe rolling mill and a fabric jute mill at Kotri.: A major{
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pharmaceutical factory owned by Sandoz, Inc., is located at Jamshoro.;i
One m111ion tons of coal mined in the Lakhra coal field each year fuel}n

brick kilns throughout Pakistan.

The Dadu District has ‘a smaller industrial base with 43 units

registered in 1981 (Pakistan Population Census Organization 1983a,b)

Quantitative information is not available on other economic activities‘
in the?area. Labor, mine timbers, food and water flow from the
riverside villages, agricultural areas, and reserve forest. .Mine;and
power plant equipment parts, fuel and other supplies come from Karachi
and Hyderabad. Truck stops and shops, along the Indus Highway and in

the villages act as intermediate points for some of the commerce.

4.4 PUBLIC HEALTH

Several health problems occur‘in the region associated~withvinadequat
nutrition, overcrowded: housing, debilitating work conditions, or poor
access to health care. Gastrointestinal ailments, including parasiti
1diseases, are the most frequent cause of. severe. i11ness (United Nations

Center for Regional Development, 1981).

As described earlier, the major surface water feature of the region is
the Indus River, which is the major supply for agricultural and
Tdomestic water uses in: the region.‘ The major drainage system is a

unon-perennial system, the Majheri Nala, south of Jamshoro.: It{flogs
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from the northeast to the south where it’entérsfthe Indus River,
During the monsoon season it occasionally is a source of water.'
Forty-four percent of the rural water supply in Siﬁd?PEdviﬁééwébﬁe

from well water and 33 percent from springs, streams énd;fi?e;s.‘j

There are no wells and no piping or plumbing for water supply or
wasﬁewater disposal at Jamshoro. Indus River water is delivered by
tanker trucks, transferred into large drums/barrels and distributed by
truck. Water is commonly poured into large, centrally located cement
holding containers for communal use. The water is untreated and
potentially contaminated with water-borne pathogenic organisms.
Water-related diseases are particularly likely where water is impouﬁded'

for a long period and/or used frequently by many people.

As discussed in Section 4.1.7, the air quality of the study area is
considered to be relatively clean and non-polluted. On océasidn,'total
suspended particulates resulting from airborne dust have been
relatively high. However, these particulates are coarse yith éiiés }
generaly above 10 mm which is above the respirable siZe,;éngégi Théy;ao

not presenﬁ a significant health~concétn.
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i Section 5 O

ENVIRONMENTAL AND SOCIAL IMPACTS OF THE PROPOSED ACTION

The previous section of this' report described the existing conditionsf

and extent of the resources existing in the Jamshoro area.» Section 5f

discusses potential effects of Jamshoro Phase II on thesernatural,and;

socioeconomic environments.
5.1 ENVIRONMENT

The natural environment at the site reflects the arid nature of‘theif;
region and the disturbance of nan's activities for many years. o
Although no pristine areas at or near the site have been identified,
areas which have remained relatively undisturbed for some . years have |
reverted to a scrub forest which provides habitat for local animals.
These subsections of the report discuss the potential 1mpacts of
Phase II development on plants and animals; Section 6 addresses‘
methods by which harmful effects can be mitigatedvand how thevsuccessﬁ

: of-pollution;control'activities should be monitored.
811 VEGETATION.

_The activities associated with the construction and“operation of Phase

fII of the Jamshoro power generation complex that may affect vegetation

include clearing and grading the plant site, burial of ;he pipeline,
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construction and operational activities fhat-resﬁlt‘iﬁ‘inéte§3ed levels
of dust, combustion of oil that pro&uces NOx, SOz, and parficulate
matter, and accidental gpills of toxic materials. The poténtial
impacts that may be associated with. these activities include removal of
vegeﬁation and damage to vegetation from exposure to duét or toxic
matefials. Although dusting and toxins can lead to reduced vigorAand
productivity in extreme cases, these are not expected to present
significant problems during construction and operation of Jamshoro

Phase 1II.

5.1.1.1 Clearing and Grading Impacts

Approximately 70 acres at the Jamshoro site will be subject to clearing
aﬁd grading prior to construction of the power generation facility.

This will result in the loss of a portion of the sparse tropical scrub
forest vegetation presently on the site. The vegetation at the site is
dominated by herbs and perennial xerophytic shrubs, ranging from one
percent cover in the dry winter season to 10-15 percent cover during
the monsoon season. The loss of this vegetation is not considered
significant because of (1) the large amount of undisturbed similar
habitat in the surrounding area, (2) the lagk'0£ §§%quehes§ of the
‘vegetation, (3) the scant vegetative cover,'(A)2@hé?;§;”productivity of
this habitat type, and (5) the heavili-g;azed,i&igfufﬁed-natu:e1of_the ,
vegetation in this area. More extensive s;gndé ofmaéécia.and mééﬁgi;é |
along dry streambeds to the west of the‘Jambhd:§331te aﬁd;§g¢§iﬁipé; ‘;}

areas of natural riverine forest along ;hé Indus;R;vér~t§,§h§¢E§g;;ﬁ¥11 ,
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not be disturbed by site development., Disturbance that does occur can

be offset by revegetation and by 1andscaping, using treated wastewater
available in large quantities from the project. Topsoilgshould_be set"

aside for these restoration activities.

Pipeline burial will result in disturbance of an additionalfarea'of
tropical scrub forest vegetation. In this case,‘thefinpact-vill be -
minimal because the pipeline alternative route is either parallel to

the super highway, or follows an existing disturbed linear utilitiesv
corridor for much of its length. This land is already heavily impacted}:

by roadside activities.

Spills from a leaking or ruptured pipeline could have potentially more
'serious, widespread, and prolonged effects on ‘the local vegetation.v
The best protection from these problems 1s & spill prevention,
detection, and clean-up plan. This should be prepared by WAPDA or its
contractor, and be placed in operation prior ‘to use of the oil

transport pipeline. '

Increased dust 1eve1s resulting from construction activities}also may

affect the surrounding vegetation. The native plants, however, are
adapted to similar natural conditions. The natural dust levels in th
area are high, and dust storms frequent. The scant vegetative cover
nprovides only limited wind erosion control and existing vegetation is
kcomprised of species which must be adapted to such exposure to
survive. Effects of increased dust levels on surrounding vegetation

are expected to be minimal.

AR:7128d wo:Rev.2 k 5-3

G



Aécidéﬁtéi;gpiiisqof hazardous m&teriaIS‘(e.g., fuel oil and lube o0il)
resulting from construction and operational activities for the Jamshoro__
power complex also may affect vegetation adversely. These effects
would be very limited in extent, however, owing to the level terrain>
and .use of containment structures. In no event should accidental

spills reach the Indus River.

5.1.1.2 Combined Impacts

The combined impacts resulting from vegetation removal, and vegetation
damage due to exposure to dust or toxic materials for Phases I and II
of the Jamshoro power generation complex can be expected to be greater
than the impacts of Phase II as described above. At this time,
however, the magnitude of the increase cannot be predicted accurately,
although the site acreage affected in Phase I is expected to be about
equal that of Phase II. Phase I alone would not use a pipeline for oil
transport, eliminating impacts associated with construction and
operation of that facility. The combined impacts of Phases I and II

resulting from air emissions are discussed below.

5.1.1.3 Air Emissions Impacts to Vegetation = Phagses I and II

Air emissions may have impacts on vegetation in the area surrounding
the plant. In addition to emissions control of NO, and stack gas
mqnitoring, monitoring at ground level will be conducted td ensure thgt
1evgls remain at acceptable levels as recommended by the USEPA and" l e

-‘WOrld Bank guidelines.
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When SOz in. the atmosphere enters foliage through pores in the

leaves, it reacts with water in the 1eaf interior to form sulfite ions,
which are toxic at higher levels. Only very high concentrations of
502 can cause immediate injury to sensitive“plants, but if-the;plant

is subject to long-term exposure to excess §02, sulfate may '
accumulate in the leaves and result in reduced yield and other 1mpacts

on growth.

Under certain conditions, atmospheric sulfur dioxide can have
beneficial effects on agricultural vegetation. At lov concentracivus,
atmospheric sulfite is oxidized to sulfate ions within the leaf and can
be used by the plant as nutrient. Sulfur dioxide fumigation of crops
(in the laboratory and in the field) grown on sulfur deficient soils
have resulted in increased production and yields for low level
exposures. Discussion with agricultural officials in the Hyderabad
indicated that localized sulfur‘deficiencies occur in the region.~ At
this time, however, beneficial results from emissions SO: cannot be
assured with confidence. Thus, the practice at Jamshoro is to control
these levels to the greatest extent possible, and to monitor at éround:f

level to detect sulfur levels in agricultural areas.

The response of plants and animals tn‘sulfurfdiokideiis a complex
process that involves pollutant concentration and:the duration and ,
frequency of exposure, the genetic composition of the organism, aﬂﬂ the

'environmental factors under which exposure occurs (e g., light

intensity, temperature, and soil moisture)?ufThe usual pattern of
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rpollutant exposure from operation of an electrical generating facility
is that of a few episodes of h1gh concentrations for a short duration, B
interspersed with long periods of low concentrations. Effects on most
vegetation will be from the short-term higher doses. Consequently, the
3-hour. 8-hour, and 24-hour average S02 concentrations are more
important for predicting 1mpacts on vegetation from a point emission

source than the annual average concentration.

Based on the seasonal wind patterns during the Aptll to November ]
growing season (i.e. Kharif), the locations ct ﬂaximum predicted
short-term concentrations are east-northeast from the stacks'and
decrease with distance. The important crops grown during this'season
are cotton, sorghum, rice, millet, and maize. Table 5-1 compares'the‘
maximum predicted concentration uof sulfur dioxide in the vicinity of
Petaro College, approximately 9 km northeast of the site. This area is
primarily agricultural land. Predicted concentrations for some Kharif
crops (sorghum and vegetables) are slightly above the threshold level
for injury. However, based on the literature, no effects are predicted
for cotton, the major crop grown in the area during this season.
Chronic effects, including reduced yields, may be observed in some
vegetables during Kharif. Without quantitative production figures in

the area, it will be difficult to accurately predict the extent of
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+ Table 5-1

Comparison of Predicted Maximum Concentration (pg/m? ) of 50; (Phases I ‘
and II) in Agrlcultural Area with Known Effect Levels to Kharlf and Rabi Crops

Season/Crop

Reported
Threshold Effect
Level, Exposure

and Duration

Kharif Crbgs:

Cotton

Sorgham

Maize

Legumes

Veéetghle
Crops
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5240-1hr: Threshold. of
injury¢? :
2096 - 34 hr: Threshold
injury‘? '
131 - 24 hxr: Threshold
injury‘®’

5240 - 1 hr: Threshold
injury‘?®’

2100 - 3 hr: Threshold
of visible injury‘?®’

13,100 - 3 hr: Threshold
injury for zea mays‘'’

1310 to 2620 - 1 hr:
Estimated visible injury
threshold‘?’

790 to 1570 - 3 hr:
Estimated visibls inJury
threshold¢?’

1,153 - 3 hr: Estimated
threshold injury‘!’

131 -~ 24 hr: Estimated
lilelihood of 1njuzy“’

5-7

1079

Predicted
Concentration

- and’ Duration

- 1 hr#
535 - 3 hrw

100 to 352 - 24 hr.

1079 = 1 hr*
535 — 3 hr#
535 - 3 hrt

1079 - 1 hr*

535 - 3 hr*

535 - .3 hr*:i

100: to 352~ 2°hr.

Possible Effects

- from -
Predicted Levels
,Nbl.'..

None

Minimal
damage to -
foliage‘!’

None

None

* None

None'

- None

None

Foliar damage

‘possible to some

crops; also
possible reduction
in productivity

5%



Season/Crop
Rabi Crops:
Wheat

| Table 5-1 (Cont'd)

Reported

‘_Tﬁreshold Efféct

Level, Exposure
and Duration

4978 - 1 hr. Scute
necrosis"’

f1179 Sl hes rngééﬂold’
"injury

(l) N

131 - 24 hes rhggah¢1af:

injury""'

-123 = growing season:
QReduced yleld"’*“

390 to 790 — 24 hr:
ﬂSevere_fishier injury®!

2,380 - growing,season.f

Reduced yield‘

(1) Irving and Ballow, 1981 -

(2) EPA, 1982

“% . Predicted levels at Petaro Collegegs
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V‘?tgdicteaf
-Concentration

and Duration

1100 to 352 = 2. hr. ']

‘26 =~ 46 annual
, 100 to 352: 24 hr.

None'.

:125lt§"45kénndailfjfi

fPossible Effects

from

Predicted Levels

Possible damage
- to foliage, or
-some loss of
. productivity

';Nohe
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During the Rabi season, October to May, when wheat barley, gram, and f

oil-seed are grown, the winds are primarily from the north and no

‘important agricultural areas are expected to be. affected during most of

‘this season. However, during the latter part of this season, the winds

shift, affecting the same areas that were affected during the Kharif
' season. 1ab1e 5—1 compares the maximum predicted concentrations with
: known effect levels of Rabi crops. Possible adverse effects to wheat

‘may result _but would have to be determined by field examination of :

crops and comparison with unaffected regions by agriculture experts.*"’

Native vegetation communities in the region include arid rangelands and
remnants of riverine forest-and tropical scrub forest. The forest
communities are located in the Indus River Valley and have largely been

replaced by agriculture (see Section 4.1.2).

Native vegetation is subject toitwo kinds of effects from stack
emissions of SOz-‘ oheﬁai a few short ekposures to very high

: contentrations may result in acute immudiate injury affecting growth ‘
and health of the plants and often accompanied by obvious foliar
injury. In addition, chronic effects on growth, resistance to disease

and vigor (not necessarily accompanied by visible foliar injury) can

result from a high frequency of exposures throughout the growing seaso
to episodic, moderately high SO: concentrations. Such levelssare not;

expected at Jamshoro, however,
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Table 5-2 lists high shott-term exposures “to SO: teported to have
caused inJury to native plants in other arid regions. These exposutes
are within, or close to, the maximum SO; doses expected to result

from Phase I and II stack emissions, suggesting that episodes of acute
damage to native vegetation may occur. These impacts, however, would"
most likely affect vegetation within one to two kilometers of the plant
and occur during the season of 1east gtowth, and noticeable impact ;

should not occur.

Limited potential impacts on native vegetation at Janahoro due to
chronic exposure to lower concentrations can be inferred from

experimental fumigations on test species from arid regions of the
United States which show that arid climate species tend to be more

tolerant of sulfur dioxide than species requiring more water (EPA 1982).

Acacia, poplar, and tamarisk are the primary tree species in the area.
Acacia and tamarisk are found naturally. All three species are
considered forestry product species and are grown in the forest -
reserves that occur to the east of the Jamshoro site. Some threshold
doses of SO2 reported for floodplain trees and a native:woody legume
in North America are shown in Table 5-3. The data show that broadleaf
deciduous trees are less tolerant of S0, than arid climate species,
and that some species could be affected by predicted stack emissions.
Physiological processes are sufficiently similar among these plants to
suggest that chronic exposure to SO: concentration nay adversely
affect trees in‘the Jamshoro area, especially near the plant. Forest

resetvesfcn the east side of the river, however, should not be affected.
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. Table 5-2°

" Comparison of Known Effects of SOz‘toﬁNative.Vegétdtién
from Arid Areas to Predicted Maximum Concentrations

Species

87 species in South-

west U.S. desert

Grasses:

Cs Atriplex sp.

and C4 Atriplex
sp. fromarid habi-

tat, California
U.SOA.

Desert grass

(Oryzopsis

hymenoides) in
New Mexico, U.S.A.

Five perennials in
Mojave Desert,
U.S.A.

(1) Hill et al., 1974

:Predicted

1742 and 5200-16
and 32 weeks

(2) Winner and Mooney, 1980

(3) Ferenbough, 1978

(4) Thompson et al., 1980
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and reduced growth
in 2 species
mortality and
growth reduction
in all.five<4’

5-11

~ Known Effect Maximum Predicted
Level (ug/m®). Reported Effects Concentration Effects
Exposure at (ug/m*) from
and Duration Threshold Levels and Duration  Jamshoro
1300 to 26,000~ no foliar inéury 5557-1 hr to Possible
2 hrs below 5200°¢! 2134-3 hr effects
to some
species
1300-8 hrs reduced 934-8 hr None
photosynthesis®?’
80,170,330~ no effects®?’ 352-24 hr qug
6 weeks; reduced dry wt.‘®’
650,1300,2600-
6 weeks
572-16 and no effect in 26-46-annual None
32 weeks; - . 3 species mortality
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Table 5-3
Reported Effecte of S0z to Floodplain Trees and
. Native Woody Legumes in North America

S0z

M - Concentration Time .

Species __(ug/m®) Period “‘ Effect
Cot tonwood 650 - 80 hreVi %Reduced height growth,
(Populus deltoides) PR L gand leaf number '
Green Ash s 7;650‘ :BO;hteﬁ; TReduced  beight
(Fraxinus o DREEREE S ‘,8rowth .
pennsylvanicus) :
Sycamore ‘ﬂ550’ gOiﬁfﬁf ;Reduced height 3
(Platanus S .growth .
occidentalis)
Riverbirch ;”ﬂQSOf '30f§?g? Reduced growth and
(Betula nigra) ' - . leaf area(z’
Silver Maple }Z;GOﬁ ‘2to 8 hrs  Reduced height
(Acer saccharinum) e > . growth®?!’ ‘
Yellow Poplar | %2;600 +to 8 hr Reduced height
(Liriodendron C ot growtht? o
tuliperfera) '
Tree of Heaven 2260 1iweek. . . Reduced biomass¢?’

(Ailanthus altissima)

Black Locust - Lg30V 4 hrg .- .. Reduced.root mass‘'”’
(Robinia S T T

pseudoacacia)

Red Oak ; ‘:.'._234§: 5b5¢§/da&f‘ 'fReduced mycorrhizal
(Quercus rubra) 7 T for 29'days-’" infection‘?

(1) Jensen and Dochinger

(2) Norby and Kozlowski

(3) Marshall and Furnier, 1981

(4) Suwannapinut and Kozlowski, 1980
(5) Reich et al., 1985
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5.1.2 WILDLIFE

The activities associatea wictn coe construction ana operacion or-knase

II of the Jamshoro power generation complex that may affect wildlife

include clearing and grading the plant site, burial of the oil and water"

pipelines, construction and operational activxties which generate

increased levels of‘dust and noise, discharge of air emissions, coolingif'

water withdrawal, combustion of o0il that produces NO,, SOz, and
particulate matter, and accidental spills of toxic materials. The
potential imnacts'associated with these activitieshinclnde:

0 Loss of habitat and resultant displacement of wildlife

o Reduction'in futqre‘biological prodnctiﬁity of'wildlife?ha

o Dust effects_onWWildlife‘and'associated"habitat

0. Wildlifeﬁroadaiills‘fromzheaﬁier'#olumes ofaroadftrafficf

0 ‘Noise and human disturbance effécts -

‘0. Increased silting-and sedimentation effects on aquatic species

‘o Toste effects of air entssions on wildlife
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§Avian mortality resulting from collisions with stacks or '

3cooling'towers”

Entrainment .of aquatic: species resulting from’cooling water

vithdrawal.

The natu. Jamshoro site is semi-arid and 85###?5}
not to pe particularlv rich biologically. In addition, recent
continuing disturbances in the site region have disturbed and'degraded‘
the environment considerably. Therefore, loss of habitat, reduced ,l
productivity, and other direct and indirect effects of construction and
operation are not anticipated to have significant:environmental
consequences locally. At‘the Indus River. screened intake of water,fno‘
return of wastewater to the river, and limited construction on the banks
should reduce effects of water withdrawal on the riparian environment

and associated birds, fish and wildlife.

5.1.2.1 01earing, Grading and Ogerations Impacts

'Clearing und grading of the Jamshoro plant site will result in the loss:
of approximately 70 acres of tropical scrub forest vegetation and .
~associated wildlife habitat. Phase I can be expected to affect i
approximately the same acreage. Loss of this habitat at the sitefmayf
affect a variety of'wildlife species. Some wildlife may be killed

during-constructionfactivities.f With the loss of vegetation, othez

AR:7128d tg/woiRev.l 5=14
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mobile wildlife may bgfdigplaced into surrounding areas. Displhgément(:
of individuals into adjacént habitat m#y cause populatibﬂ ad}ﬁéﬁééﬂté
resulting from carrying capacity limitations, compefitive intérgétibné,
territoriality, or other ecological interactions. These losses an&
changes in populations of affected wildlife species, however, are not
expected to be significant given the localized area affected and the
size of regional wildlife popuiétions unaffected in the surrounding,

similar habitat.

Increased bird deaths can be anticipated as a result of collisibns with
transmission wires and stacks. This probably must be accepted as an

unavoidable consequence of the project. No effective methods to reduce
this mortality have been devised; lighting the structures can actually

attract birds at night and increase the number of kills.

Although the construction of the plant and pipeline burial will result
in the loss of future biological productivity in localized areas, this
is not considered significant because of the surrounding unaffected
areas and the lack of uniqueness of the affected ecological
communities.‘ Following pipe laying and backfilling, the pipeline
corridor is expected to eventually regain its biological productivity
over time as natural recolonization of the native vegetation occurs.
Loss of some portion of the biologicai productivity of the 30-meter wide
right-of-way resulting from only partial restoration is not considered

significant because5§£:thg extent of similar undisturbed habitat in théﬁ?

AR:7128d tg/wo:Rev.l " 5-15"
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area and the proximity of either pipeline alternative to an existing

disturbed right-of-way (i e.. Sui pipeline or Indus Highway)

oonstruction and operational activities (e.g., transportation) will
result 1n the generation of fugitive dust which will settle on S
vegetation in exposed areas. As discussed in Section 5.1.1, dust
effects on vegetation are expected to be minimal because of the
adaptation of native vegetation to similar natural dust exposurevyif
Increased dust levels will not significantly degrade "iidlifé”h#§%t§‘f°r

directly harm wildlife.

Increased traffic on the Indus Highway and on the Jamshoro site access
road resulting from plant construction, and to a lesser degree plant
-operation, will result in additional road kills of wildlife. Small
mammals (rodents) and reptiles (snakes and lizards) are the faunal
groups most likely to be affected. Some wildlife populations may
experience localized density reductions. This incremental increase*in
traffic and resultant death, however, is not likely to be significant

given the population densities expected to occur in the region.

Increased levels of silting and sedimentation of the Indus River
upstream of the Kotri Barrage may result from construction of the intake
‘ffacility for cooling water withdrawal. Construction activities will - :
cauge a short-term, localized increase in turbidity. Because the Indus
~River experiences natural conditions of high turbidity and resident '

‘aquatic species must be adapted to such levels to survive in this
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habitat, no significant effects on aquatic species are‘expected to

result from temporary, localized turbidity increaseswinducediby

installation of the subsurface water intake.

Accidental spills of hazardous materials (e.g., fuel oil and lube oil)

resulting from construction and operationa ctivities also may affect
wildlife. Animals may be harmed if contacted by hazardous materials or‘
if displaced by loss of habitat,» In the unlikely event of an oil spill,
some death of wildlife could occur, but»the,numbers of organisms
affected would be small compared to theisize of regional wildlife
populations. The chance of an o0il spill occurring and reachingtthe
Indus River is remote because the proposed pipeline,alternatiyesido'notﬁ

cross the Indus River or parallel the river c1d§é1y,f

Accidental spills of toxic materials at the Jamshoro site - should have
minimal if any, effects on wildlife in the surrounding areas.' Resident
wildlife will be displaced from the site by clearing and grading bib
activities during site construction and spilled toxic materials will be‘
largely contained through curbing around facility components (e.g., lube

oil storage tank area) Spills of fuel oi1 -occurring during transfer

the Port of Karachi could be potentially damag ng to the local,marineabd

'environment.

;Water will be withdrawn from the" ndus River abovef"he Kotri barrage forf

use in plant systems (e g., coolin ;towerdmakeup).iiitg;f'fﬁlid »
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entrainment of fish ‘and their 1arvae. No Indue River dolphin are j.

reported from thie portion of the river. The eubeurfaceuintake 1s wi““'

designed for a flow inlet velocity of 0. 12 meters per eecond.f The pump 3
house is designed with 9.5 mm mesh traveling screens With a uachine

system to return trapped £ieh.to the river.

Despite low intake velocities at the intake, some small or 1ar§a1vfieh
and invertebrates may be entrained. Death.of most of these'smaii
organisms is likely to result. Significant losses of fish orilar?aebare
not expected, however, because of the large numbers of immature,or -
larval fish present and the widely-dispersed distribution of pianktonic
larvae or weak swimmers (immature fish) in the Indus. Migratory”adult‘
fish (e.g., palla) using this area of the Indus River during high flows
should not be significantly affected because of the intake screen and

their mobility, which allows them to avoid entrainment.

Overall, effects of the water withdrawal intake structure on regional
populations of aquatic organisms are not expected to be significant.
Moreover, the volume of water drawn represents less than 1 percent of
river volume at lowest flow. During high flows, the relative amount of
water withdrawn would be decreased even further to a fraction of a

percent. No water is returned to the river by this facility.

“Some death of birds may .result from collisions with stacks, cooling
y'towers. or other ta11 structures at the plant site.f Overcaat or foggy

,’conditions and attraction to navigation or safety lighte on such

AR:7128d wo:Rev.2 o sa18
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structures may increase the chance of collisions. Waterfowl are known
to migrate north and south along the Indus River, which is approximately

4 kilometers east of the Jamshoro site. Other birds (e.g. passerine

species) also are known to be more commou in the riverine habitat to the

east of the site, because of the proximity to water and greater
vegetative diversity and cover. Although some collisions of birdsiwithl
plant facilities will occur, the diversity and density of birds in the

semi-arid habitat at the plant site is lower than in the wetter areas.

east of the site, and the number of collisions resulting in mottality is"

expected to be insignificant relative to the sizes of regional bird

populations.

No endangered species are known to occur: at the’ proposed Jamshoro plant :

site, and consequently, none is expected to be affected by consttuction '

or operation of the plant. The current range of the Indian monitOt,andp
former range of the Chinkara (beth endangered) are to the west of the

Jamshoro site and will not be affected by any project components.,

The fishing cat, spot bill duck, sarus crane, and Indian softshell
turtle, which inhabit riverine areas, have the potential to occur in the
vicinity of the proposed water intake and the associated pipeline

corridor through the riverine area. Their occurrence, however, is

considered transitory because of existing human activity and nssdciatedfﬂi

disturbance of the area. Effects on these species would be limited to
noise and human disturbance, which might tesult in some: localized

displacement of individuals;
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The hog deer, which inhabits riverine forestsj is unlikely to occnrvin‘7
the area of the water intake or the,pipeline corridor because no

riverine forest exists in this area. The Indus dolphin is not iikely to
be affected by the project as it reportedly does not inhabit the~section
of the Indus River between . the Kotri Barrage to the south and Sukbur |

approximately 250 km to the north (S. I. Hussaini pers. comm.).

The pipeline route is not close to and does not cross the Indus River.,'
Thus, during most of the year fuel oil contamination is unlikely to
reach the river even in the event of a pipeline spill. However,laeveralr
dry wadis carrying stormwater from winter rairs to the Indus would be
crossed. A spill during these storms could result in transfer of oil
directly to the Indus, with the potential for significant environmental
damage downstream. It is thus essential that all wadi crossings be
designed and constructed to ensure integrity of the oil pipeline from

Karachi, and to reduce the chance of damage from malicious miechief.:

0il spills during transfer of fuel could degrade the marine habitat af
the POIL of Karachi. WAPDA should verify the adequacy of the Port -3
spil‘ prevention and clean-up plan to make sure spills’ are as few as
possible, and that trained personnel and adequate equipment are

available to handle spills if they occur despite the precautions,
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5.1.2.2  Combined Impacts’

The combined impacta on wildlife of the construction and operation of
the 7 unita comprising Phases I and II can be expected to’ be greater |
than the impacta of Phase II alone. At this time, however, it is
difficult to assess all impacts of the Phase I facilities and to arrive
at a satisfactory estimate of total effects to the local environment of
the complete Janshoro Complex. Where possible, however, estimates of
Phase I activitiesvand their effects have been made. Estimates of the
air quality effects have been particularIyﬁsatisfactory owing to'eimiIar
construction and operation procedures for bothiphaaea‘of the Jamshoro

project.

5.1,2.3 Air Emissions Impacts to Wildlife — Phases I and II -

Documented air pollution effects from fossil fuel emnergy facilitiea t.
wildlife have ranged from death and injury to animals’exposed to high o
levels of emissions to subacute physiological and behavioral changea
from lower exposures (Newman, 1980). The primary effects observed atf
subacute levels include respiratory stress. reduction In the immune
response of animals, and decreased abundance of vertebrate and’

invertebrate animals.

Studies have established an: apparent genetic variability in the

sensitivity of animals to low levels of SOz.f‘Insects have been shown

to be sensitive toiSO;. Wentzel and Ohnesorge (1961), correlated o
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iﬁgédﬁnbeét infestatidn of spruce forests in.GermAny'bi,sanlies with

SOQ aﬁd other emissions. A significant reduction in parasitism by
natural biological controlling agents also was observed in the areas of
high S0: emissions. Insectivorous birds show a reduced nesting in

areas with increasing SO; emissions (Newman et al., 1985).

In Montana, simulated field studies using low levels of S0, have
demonstrated ecological effects, including reduced trappings and 
movements of small mammals and invertebrate consumers in a grasélgnd‘~
ecosystem (Preston and Gullet, 1979). Studies of laboratory aﬁihals;
have shown changes in pulmonary function at concentrations as 16w as.
420 pz/m* for 1 hour (EPA, 1982). Studies on donkeys exposed to
short-term concentrations (1 hour) below 786 mg/m® SO: and 0.8 to

1.51 mg/m® sulfate aerosol showed no effects. Respiratory effects

have been observed in dogs and monkeys subjected to chronic exposures of
13,400 pg/m® S02 for 21 hours/day for 21 days, levels far in

excess of that predicted for any location to be affécted by this project.

The predicted long-term maximum ground level concentratiﬁns of 80; aﬁd:j
particulates for both cases are theoretically within the raﬂge-tohéﬁﬁééi.
chronic effects (e.g., changes in behavior) to small mammals and 5;:&5“
living within several kilometers of the plant site at the times,bf,
highest S02 ccncentration. However, average annual levels qfiSQi :

are considerably below levels expeéted to result inAchronié efféct; f6A”

Humans'or wildlife.
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5.1.3 WATER RESOURCES

The overall impact of the project on the surface waters and ground water

of the region, once the project is complete, would be minor and site--
specific, although long-term. The Phase II facilities are designed to
the principle of "zero dlecharge." Wastewater from the plant will be
ponded for evaporation in some cases, and treateu for irrigation use in

others,

The changes that the construction and the operation of" the Jamshoro
plant complex will bring about that could potentially affect water

resources include:

o Changes in Indus River streamflow quantity and quality due. to ﬁf

operational water requirements
0 Genefatdon}dffeandtagy:and.ope:ationaiiwaatewatéfiatfeamE}ﬂ
0 .Increase in stormwater runoff, erosion, and sedimentation .
o . Generation of solid waste:

0 -~ Accidental spills of materials such as petroleum‘products and’

chemicals.

The effects of these changes on: the surface waters and. ground'water are '

addressed below.
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5.1.3.1 Effect of Water Use Requirements

The project will put a long-term demand on the water resources of the
region, both for makeup water for project operations and potable watern
for various uses. The water will be taken from the Indus River, whichh
is the only major freshwater supply in the region for agricultural,
domestic, and industrial water use. WAPDA should ensure that design of
the intake structures and water transport facilities for Phases_Ixand Il
are coordinated to avoid unnecessary duplication of facilities and ;:~f

associated environmental disturbance.

There are no other sources of surface or ground water in the region with
potential to be developed. The influent streams tributary to the Indus
River run intermittently, carrying flood flows during storm events

only. The ground watervin the region is of small quantity andlpoor

quality, and therefore,nOt considered a viable source.

The Jamshoro plant site is about 4 km west of the. Indus River. The Q;f~

intake and the' associated facilities are located at«the River upsfreami

from the Kotri Barrage and downstream from Lloyd Barrage.5]

barrages are part of a series built for irrigation purposes to regulate

the seasonal flow of the Indus River.
The amount of water withdrawn from the River under normal plant

operations to satisfy ‘the: makeup water and service water requirementz

would ‘be about 0 9 cubic meters per second (cms) (32 cubic feet per
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second‘[¢£515ﬁ;ﬁNbﬁé§6f%£his'ﬁétéf?ﬁi11:Se{fé£urﬂed directly to the

river.,

Approximately 108 660 l/day of treated Indus River wastewater wiy”i?"
recycled for process use in the facility. In addition, an estimated
20, 784 m’/day of water treated to USEPA standards will be available 2
for irrigation use. This will be used primarily to irrigate landscape
and windbreaks at the site and colony. The water quality must be

monitored to protect public health.

The lowest measured flow of the Indus River upstrean of the‘Kotri -
Barrage, as measured between 1981 and 1983, was 799 cms (28,230 cfs);
At Sehwan, approximately 110 km (68 miles) north of Jamshoro, the"
seven-day minimum flow was 895 cms (31,600 cfs) as measured in?April.
1975. For the recording period at Sehwan the average"of theie#treneﬁ
daily minimum was 1,363 cms (48,160 cfs). The flows'upstream‘and"w
downstream of the Kotri Barrage, and the discharge characteristics of
the Indus River at Sehwan (1972-1975 and 1979) are summarized in :
Appendix I. Figure 5-1 shows the long-term average monthly flows of the
Indus River.' The project will have a negligible effect on the quantity

of the Indus River at the intake site as well as downstream from it;f'

| - The water of the Indus River at the intake site is generally of goodyg

'ffquality.‘ However, total sucpended solids as high as

been measured during the high flow periods of July and August.
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The water éuality dafa for the Indus‘Ri;er at the Kotri Barrage have

been obtained from an ongoing monitoring program conducted by the Public
Health Engineering and Research Laboratory in Pakistan between February
1979 and February 1985. The available water quality data are presented

in detail in Appendix I.

The ambient water quality characteristics of the Indus River will not
change as a result of the project's withdrawal of water at the Kotri

Barrage.
5.1.3.2 Effect of Wastewater Streams

During project construction and operation, sanitary wastewater and
several streams of operational wastewater will be generated. No
wastewater will be discharged to the Indus River. Water wili either be
contained in evaporation ponds for evaporative disposal or treated to
USEPA standards and made available for irrigation locally. No release
of untreated wastewater effluents will be made to the surface waters or

ground water.

The construction of the temporary construction facilities including
water supply and sanitation will be concurrent with the site preparation
work so that there will be no uncontrolled release of wﬁatewater to the-

environment.
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Theémajof,sttééssﬁofisssteysterﬁthstfthe‘pfojectpﬁilloQEherstei1po1ude{f
" Cooling tower blowdown (20.16 x .10% 1/d)

nghemical ‘and non-chemical metal cleaning wastes (1200-1500 x°

’f1o4 1y
{Loﬁfvolume wastes
= Boiler blowdown (327”xf10?:1/d)

= Ion exchange vater treatment wastes (rinse and regenerants)

(1060 x 10° 1/d) °
- 'storstoryfsod'ssmpling drains (miscellaneous low;f}oﬁs)f
- Ysto,aoﬁsﬁloor drains (216 x 10° 1/d)

‘,-";Wsteietrestdeﬁt:clasificstiontssstes’(ﬁisceiisoeoosfiow:

 Eiows)
‘Sanitary-waste (545 x:10% .1/d)

The chemical constituents of these waste streams are specific to the

processes involved. Table 5-4 presents a list of compounds commonlyt
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Table 5-4'»'

“‘¥Priority Pollutants‘!’ Detected in USEPA Sampling
i - Program by Waste Stream Sources

Waste Stream Source2’.

Cooling Low ,;_
' : Tower Volume
Priority Pollutant o Blowdown Waste
1,2-Dichloroethane 0 ‘fxf
1,2-Dichlorobenzene 0 X,
Phenol X X
Toluene X X
Beryllium (Total) X o
Cadmium (Total) X X.
Chromium (Total) X X
Copper (Total) X X
Cyanide (Total) X X
Lead (Total) X X
Nickel (Total) X X
Selenium (Total) X X
Silver (Total) X X
Zinc (Total) X X

(1) Only compounds for which the increases in net discharges
were greater than 10 micrograms per liter (pg/L).
(2)
X = Present in greater concentration in the effluent than ir
the influent at least once
0 = Never present in greater concentration in the effluent
than in the influent
(3) Low volume wastes include boiler blowdown, waste streams
from water treatment, and effluent from floor and yard
drains

Source: USEPA, 1982.
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found in power plant wastewater effluents by waste stream. The -
information in the table was compiled by the u. S. Environmental
Protection Agency (USEPA). Samples were analyzed for 129 compounds dﬁ
designated by USEPA as priority pollutants. The proprietary chemicals |
used by power plants and containing USEPA priority pollutants are showni

in Table 5-5. Boiler blowdown characteristics are shown in Table 5-6.

DLOWQOWR LIOm recirculating cooling water may contain contaminants from
corrosion of condenser tubes and other system components, chemical |
additives to control erosion, scaling, and biofouling; and from ambient
air. Metallic oxides (e.g., of chromium, beryllium, copper, nickel, and
zinc), which are of environmental concern, originate as corrosion
products in the cooling water system. Corrosion and scaling inhibitors
at Jamshoro will contain phosphorous. Biofouling control is usually |
accomplished by chlorination, resulting in total residual chlorine (free
chlorine and chloramines) and, potentially chlorinated organics (e.g.,
chloroform) in the discharge. Air pollutants absorbed by the cooling
tower water, such as sulfate and nitrates, would not be expected to be
measurable unless the cooling tower is located in the vicinity of‘plume

downwash,'

Metal cleaning wastes are generated by water washing and chemical
cleaning of boiler waterside and fireside, air preheater, and condensate
feedwater system surfaces. Washing is done prior to chemical cleaning,
and on an infrequent basis after the initial preoperational wash. The

chemical cleaning waste stream is generated during preoperational
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Table 5-5

Proprietary Chemicals Used by Power Plants and
Containing USEPA Priority Pollutants

Proprietary Chemical Specific USEPA Priority Pollutant ‘
(Point of Application)‘!’ Contained in Product :
Nalco Chemicals

25L (CT) Copper
37 (BW) Chromium) ‘3’
38 (CW) Chromium‘?’
75 (BW) : Phenol
201 (cCT) Chlorinated Phenols
344 (CT) Acrylonitrile
375 (cw) Chromium
425L (BW) Copper
Calgon Chemicals
CL-70 (CT) Zinc Chloride
CL-35 (BW) Sodium Dichromate‘?’
CL-68 (CW) Sodium Dichromate?’, Zinc

Chloride‘?®’

Dearborn Chemicals

712 (CW) Chlorinated Phenols
Betz Chemicals
Betz 40P (CW) Chromate and Zinc Salts
Betz 403 (CW) , Chromate and Zinc Salts.
Dianodic 191 (CW) Chromate and Zinc Salts
Dow Chemicals
Dowicide GB (Algacide) Chlorinated Phenols
Hercules Chemicals S
CR 403 (CT) Zinc Dichromate‘?’, Chromic .
Acid‘?®’ ‘ o
Karmex (CW) Chlorinated Phenols

Drew Chemicals y .
Biosperse 201 (CW) ' Chlorinated Ethanes -

Ashland Chemicals e ,
1,1,1-Trichloroethane (FA) ' Chlqringtédfﬁthanep

Burris Chemicals
Sodium Dichromate (CT) Sodium Dichromate‘z’

(1) Point of Application: BW—Boiler Water; CT-Cooling Tower;
CW-Cooling Water; FA-Fuel Additive
(2) Chrome based substances will not be specified for Jamshoro Phase II

Source: USEPA, 1982
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Pollutants
“Copper
Tron
0il and Grease -
fhosphorua

Suspended Solids

 Table 5-6

;iléggB}qgﬁoynféharééteristiés,

Mean

_Number of - Concentration

Standér& -
Deviation

‘DataPoints (mg/1)
258 0.14
273 ©0.53

isibi ‘ 1!74. :

50 66.267

Source: USEPA, 1982
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cleaning of the boiler ‘waterside and on a 2— to h-year cycle

thereafter. The preoperational cleaning waste contains 011 and grease,~

mill scale, and miscellaneous debris in addition to boiler scale and‘v
cleaning agents. It may be acidic or alkaline depending on the chemical

agents selected to remove waterside scale buildup. Alkaline cleaning

wastes are typically high in ammonia saltsj acid cleaners generate ,;5
wastes containing high metal concentrations. All wastes from chemicalff

cleaning are high in decomposable organics, total dissolved,solids,?and‘f

total suspended solids (TSS).

Nonchemical cleaning of the boiler fireside, air preheater and
condensate feedwater system generates waste streams high in metallic
corrosion products, ash residues, and debris. These waste streams'arev

generally characterized by high TDS, TSS, and other pollutants.

Low volume wastes include boiler blowdown, water treatment system waste &

(from demineralizers,. clarifiers, etc. ), laboratory drains, and plant ?g7

and yard drains. Source of pollutants in these waste streams include :-

source water, process chemicals, and leaks and spills. Common .Ff?f‘

pollutants observed in these miscellaneous waste streams include various;

metals, phosphates, chlorides, sulfates, and oil and grease

Sanitary WaSte stream constituents;of environmental concern includﬁyf

pathogenic organisms.
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’Theiplant wastewater management systen will ensure an effluent'néetiné '
the USEPA effluent limitations for new electric power plants as defined
by USEPA 40 CFR 433. The guidelines shown in Table 5-7 are recommended
for wastewater effluents leaving'the'plant for agricultural use.

Treated sewage is not a part of this flow, but is tecommended for
separate handling. These are based on USEPA recommended guidelines for '

water to be discharged to surface water of the U S.

Design provisions wiiL pe made as approptiate for. sampling and analysis'
of effluents, according to tecognized standatd procedures (APHA, 1980 or

equivalent), such that conformance to- guidelines can be demonsttated.

Sanitary waste will receive secondary treatment (stabilization»and
disinfection) prior to discharge of effluent to surface evaporation

ponds to reduce the potential for adverse health effects.

The use of evaporation ponds by waterfowl can result in illness or death
to these creatures. This danger can be reduced: by elimination of
vegetation at pond edges if it occurs. If waterfowl'petsist‘in usingz:
ponds, the only completely successful and practicalrnethodlto‘prevent‘
bitd access is by covering ponds with netting. Other‘systeﬁsv(flashing»
lights, noisemakers) are generally not successful over a long period of
time. WAPDA should monitor pond use by waterfowl. and be prepated to
take appropriate protective action should harmful effects on; birds .

become extensive. -
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Table 5-7

Recommended Guidelines for Treated Irrigation Water

Iimitations*
Suspended 011 and Total Total
Waste Solids Grease Copper Iron
" Stream* (mg/1) (ng/1) (mg/1) (mg/1)

Low Volume 30 (max.) 15 (avg.) - ) -

Wastes 100 (max.) 20 (max.)

Metal Cleaning = 30 (avg.) 15 (avg.) 1.0 (max.) 1.0 (max.)

Wastes - 100 (max.) 20 (max.) S

Cooling Tower - - - R B Free available chlorine in no case

Blowdown o to exceed 0.2 mg/1 (avg.), 0.5 mg/1

RN (max.); chlorination periods and

concentrations maintained to mini-
mum necessary to achieve biofouling
control. No discharge of 126 '
priority pollutants contained in
circulating water additives,
except: Total Chromium - 0.2 mg/l
(max.); Total Zinc - 1.0 mg/1 :
(max.) (see U.S. EPA Regulation 4(
CFR 423) :

‘Sanitary Waste Secondary treatment, with the

following effluent 1imits: TSS -
30 mg/1 (30 day average), BODg —
30 mg/1 (30 day average), fecal

coliforms 200/100 ml (Geom. mean)

*All waste streams subject to the following limitations: pH, 6.0-9.0; no discharge of polychlorinated:
biphenyls (PCBs) such as those commonly used for transformer fluid. These limits apply to the s
individual waste stream categories listed in that permitted quantities of listed constituents in the ~
discharge are obtained by multiplying listed concentrations by flow of the corresponding waste stream.

AR:7167d wo:Rev.0
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‘ Circulating water treatment chemicals containing chlorine and sulfuric
acid only should be used. since they are readily available and represent '

no cost penalty.»

The effluent limitations for pH (6-9) and suspended solids, (30 mg/l
'.average, 100 mg/l maximum) conform to World Bank Standards as well as
those of U S. EPA, and should, therefore, be reasonable for this f
application. Polychlorobiphenyls (PCBs) for transformer - fluid or
similar applications should definitely. not be used at Jamshoro, l
consistent with USAID and World Bank policies on new proJects. This is
on the basis that PCBs are persistent in the environment, undergo
bioaccumulation in the food chain, and have recently been linked to
adverse health effects in humans. Moreover, acceptable substitutes to

PCBs are readily available.

The limits for sanitary waste, taken from the U.S. EPA (hO'CFR 133),are:
considered standard practice in the U.S. for discharge of secondary
treatment effluent to surface water in the interest of preventing undue
degradation of water quality and risk of health hazards to the general
public. It is recommended that sanitary wastes from the projecu be
subjected to secondary treatment and discharged directly to evaporation_
‘ponds rather than be made available for 1rrigation purposes. Irrigation
canals are frequently used for bathing and as a source of domestic water
’in this region. This would argue for tertiary treatment of any sanitary

"waste prior to release to. these canals.,,Given,the-large amount of .
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”irrigation water ava11ab1e from other plant operations, extensive E

f{treatment of sewage'is not warranted.-

'5.1,3.3 - Effect of Increased StormwaterRunoff and Soil Erosion/Sediment

‘ Increased impervious surfaces at the proJect s1tes w111 permanently

increase the stormwater tunoff volumes and rates. However, the site

drainage from the completed facility will be either recycled-or o

discharged to evaporation ponds for disposal. Therefore, the ne effec

on streams in the v1c1nity would be reduced runoff relative to natural
conditions, The seepage to the ground water wi11 also be diminished atfi

project locations.

Local increases of stormwater runoff will occuriduring‘xhe constzuction

of the project facilities, with the runoff carrying:increased sediment
loads because of increased erosion rates of the areas disturbed. o
Expected increase in erosion rates wi11 vary depending on rainfall
intensity, prevailing soil cover, and soil characteristics of disturbed
areas. Employing best management and erosion control practices duriné:
the construction activities will, however, ensure minimum increase 1n 5

runoff and erosion rates, and consequently in sediment productiond”" ‘

residual effects would, therefore, be minimal, and only for the duration

of construction.
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Highly fractured and weathered limestone is the predominant rock

formation in the region. Permeability in limestone is high due to the

highly fractured condition. The overburden soils are generally less‘af
than one meter thick, and granular in texture. The soils of the power
plant site at Jamshoro are the result of flood plain deposits from the
Indus River and therefore ‘are of - a11uvia1 origin, exhibiting a loamy

fine sand texture.

Generally, in view of low rainfall and low erosive potential of areas
subject to disturbance by the prOJect construction activities, the
primary concern for erosion control during the construction activities
will be the protection of structures. However, loss of soils from
sheet, gully, and stream channel erosion, especially on agricultural
lands, is also of potential concern, as is degradation of surfacefwater
quality and sedimentation of streambeds by eroded soils, primarilyiin;
the Indus River.’ These adverse impacts will be minimiaed by~e@§15ygﬁsjf

site-gpecific erosion and sediment control measures.

Two alternate routes for the pipeline from Karachi to- the project site
have been selected. referred to as the Sui Gas Transmission route and

the Super Highway route. Conditions of soils, water table, and.size of
stream crossings have been examined along these two routes. Several |
major stream crossings exist that are over.200 meters in width. No
ground waters of special concern are reported to exist along the Sui Gas‘

Transmission route, however, the existence of salt bogs and shallow
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pools of standing watet in some wadis indicates shallow ground watet

conditions.

5.1.3.4 Effect of Solid Wastes

A recommended solid and liquid wastes management plan for Jamshoro Phase
II is presented in Appendix G. ' No information is available on waste ;Vk
management for Phase I. However, it is recommended that WAPDA
coordinate these activities between the two phases. If Phase.I wastei
treatment techniques vary extensively from activities on Phase II,‘V
pollution control fot the Jamshoro Complex will be made considerably‘
more difficult and will certainly be less successful. ulhe"
recommendations of Appendix G will likely apply:toiPhaseilhandgcan~he

used as a guideline for the entire project.

5.1.3.5 Effect of Accidental Spills of Envitonmentallx Hatmfulﬁ
Materials '

Adverse impacts of a temporary nature on the sutface waters, gsound
water, and Port of Karachi waters will tesult Jf accidental spills of
petroleum products and industrial chemicals occur. Therefore.vthe tisk
of such occurrences will be minimized by storing and transferring such
materials at locations away from drainage ways particulatly close to the
Indus River and by the use at the port of spill ptevention and clean-up

procedures meeting modern industry standatds.~ Large storag ftanks will

be bermed to contain the full tank volume in case of rupture{&

AR:71284 tg/wo:Rev.l ‘ 5-39 -



Spills of oil at the Port of Karachi could have wide-spread detrimental -
effects on the marine habitat, particularly in the short-term.w

Ecological damage would be most severe within the intertidal zone at th“5

shoreline and the subtidal habitats just below this region.; Effects'to i
the harbor fish populations ‘would likely be less, owing to their genera f

ability‘to escape from the«toxic materials.~

Although immediate damage from oil’ spills can be severe, substa:tial

recovery after a period of several years can be expected.» Often

frequently repeated smaller spills can have worse effects because'of
exposure of organisms over longer periods. Thesefeffects,are,prevented

by proper operation and maintenance at the port.
5.1.4 AIR QUALITY

The air quality impacts due to the proposed project will include impacts
from the construction activities and from the operation of the power
plant. The following paragraphs present an assessment of«these~air -

quality impacts.

5.1.4.1" Air Quality Inpacts of Construction Activities

During construction activities, air pollutants will be generated through,
exhaust emissions from vehicles and equipment, fugitive dust emissions,

and open burning. The possible air quality impacts of these emissions

may be summarized as follows}‘
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Exhaust emissions will include emissions from construction vchicles and
equipment as well as emissions from commuting and delivery traffic.yl
Construction vehicles such as trucks, dozers, loaders and rollers, and
construction equipment will primarily burn diesel fuel. Combustion of
diesel fuel will lead to exhaust emissions of carbon monoxide (CO), ‘
nitrogen oxides (NO«), volatile organic compounds (VOC), sulfur'
dioxide (S02), and particulate matter (PM) Other vehicular traffic
associated with the construction activities will include commuting and
delivery traffic of light-duty and heavy—duty vehicles.‘ These'exhaust‘
emissions will include the same pollutants (i.e., CO, No,,:voc, PM,
and possibly S0z, depending on fuel type), as produced by heavy-duty
construction vehicles and equipment, although the emission rates will.
differ according to vehicle type. The traffic is not expected to be
significant and construction vehicles and equipment operation will be
limited to‘the site. Therefore, air quality 1mpacts due to exhaust

emissions are estimated not to be significant.

During construction activities, fugitive dust will be emitted._ The
highest fugitive dust emissions are expected to occur during the
construction of buildings and roads and are associated with land
preparation, ground excavation, cut and flll operations, individual
facility construction, and vehicular traffic on temporary roads,f
Fugitive dust emissions are lower under wet, humid conditions., However,
natural fugitive dust control from snow and rain does not generally

xapply to the proposed site. The quantity of fugitive dust emissions
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will therefore de”endimore on the. level of construction activities than ’

onnmeteorologicalzconditions.-

_During Zeavy construction and dry”'eather, the quantity of ugitiv'cdust

the site will therefore be significantly less.

Vehicular traffic to, from, and around the site is: also a source of
fugitive dust. Dust emission on paved roads is considerably less thanlai,
on unpaved roads. Road emissions are expected to be significantly less;

than those due to other:onsite construction activities.

| Limited periods of burning of waste material such as paper and wood are}'

ianticipated during the construction activities.

Stl.@.z_‘Air~ uality Impacts of the Power Plant -

'«During operation of the power plant, air pollutants such as sulfur

.. dioxide (SOz). NO:, and PM will be emitted from the stacks.f

Emissions due to the pipeline and other supporting activities will be

insignificant compared to the power plant stack emissions.: Therefore,

:1our air quality impact analysis pertains to these stack emissions‘_“f
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The proposed power plant consists of three 350 Mw oil-fired units.':lnf?
addition, one 250 MW Japanese oil-fired unit and three 210 Mw Chinese ‘
oil-fired units are also planned for the Jamshoro s1te and two 250 Mw
coal-fired units have been proposed for the nearby Lakhra site 20 km to
the north. Phase I comprises Japanese and Chinese units at the Jamshoro
site, while the three 350 MW units make up Phase II. The |
characteristics of all these proposed power plant emissions are
summarized in Table 5-8. Other existing sources in the‘Janshorobarea
are small compared to these proposed power plants and, therefore, hav
not been included in the air quality analy51s.‘ Table 5-9 presents th

emissions of two of the largest existing sources.

The following three scenarios were considered in the air quality

analysis:

Scenario A: The four units of Jamshoro - Phase I.

ScenariO}B:”,The four units of Jamshoro

of{Lakhra,

Scenario C: The four units of Jamshoro

Lakhra, and the three units of Jamshoro. gyﬁééjrr,

The WOrld Bank guidelines on air quality (World Bank, 1984) pertain tc
both ambient air quality and emissions from the stacks. These ‘

guidelines concern sulfur dioxide (SOz), nitrogen oxides (NOx), ‘dust -
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Table 5-8

Characteristics of the Proposed Power Plant Emissions

Lakhra
Coal-Fired Jamshoro Oil-Fired Units
ol oeny €2
Characteristics Units ° Phage I Phase II
Capacity o) 2 X 250 250 + 3x 210 3 x 350
Estimated Emissions"’ (g/s) o : ' '][,vf
S0z S T 11 167 3,897 4,071
NO, 417 471 315

Particulate Matter 113 v 282 "243

Stack Characteristics

Beight (m) : "133? i}So

Diameter (m) 749 516

Gas Velocity (m/s) 22 9 14

Gas Temperature (K) 423: 408
0il Sulfur Content (maximum t3t5

percent) : S
Coal Sulfur Content - :ﬁSQOf

(maximum percent)

(1) Source: ESE, 1986. : :

(2) Phase I consists of one 250 Mw Japanese unit’ and three 210 MW
Chinese units. Data were obtained by Mr.‘K,_Kosky‘from the s
Pakistan :
Water and Power Development Authority (7 Octoberg1986)

(3) At 100% capacity.

AR:7128d wo:Rev.2 = 5;44.1




Table 5-9

;?ﬁéfiﬁgtéaqﬁﬁiﬁéiSQEfftéﬁjﬁiiﬁting Sources (g/s)

._ Pdlihfantf}f
S0z
NOx

l’."’ar‘:'f:‘.'.'c_",ulat:eﬂ:,[“l,af?.'?‘e:’r'i"'i

Sourcg:3 E§E;fi?8§f
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| 'ngotriiGas Turbin

e

i .Power Statiom

1.8
104
4.1
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(i.e., particulate matter). and transboundary ac1d deposition. In the
air quality analysis, the impacts of the power plant on ambient air
quality were addressed and the calculated impacts were first compared
with the WOrld Bank and USEPA ambient air quality guidelines. Then,»
estimated emissions of the power plant were compared with the WOrld ‘Bank

guidelines.» Finally, the 1ssue of acid deposition was addressed.

The ambient air quality impacts were calculated with the ISC atmospheric
disper51on model. This model is recommended by the U S Environmental
Protection Agency in its guidelines on air quality modeling (EPA,’. |
1986). The time-averaged concentrations calculated were as follows: R
3-hour; 24-hour and annual average for S02; annual average for NO,:

and 24-hour and annual average for particulate matter (PM).

The air quality simulations were based on available meteorological

data. The meteorological data used represent one year of data collected
at the Lakhra (from May, 1985,.to January, 1986) and Jamshoro sites
(from February, 1986, to April, 1986) It should be noted that there
are uncertainties in the collection of these meteorological data, =o |
some uncertainties may be associated with the results of the air quallty
simulations. Also, air quality and meteorological data have been usedg
from several locations in order to prepare an estimate of yearly '
conditions at the site. The magnitude of the ground-level
concentrations and the location of the areas of maximum impact should

'thus be viewed with these uncertainties in mind.t’ Ho 4ver, since the air
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quality analysis involves a set of assumptions that tend to overestimate
the air quality impacts, a significant margin of safety exists for the
associated health impacts and the uncertainties in the meteorological
data should not strongly affect the major conclusions of the air quality

analysis.

Background concentrationsvof SO&, NO., and particulate matter (PM)
were assumed to be 26, 19, and 200 ug/m3 respectively, as discussed
in Section 4.9. To provide a conservative estimate of air‘pollutantv‘
contamination, the values for S0, and NO. correspond to maximum

measured concentrations in the area and therefore will lead”to

overestimates of predicted ambient concentrations. .The,va1ue;for§ad§tﬁ

corresponds to the annual average concentration.

The power plants were assumed to operate at 100 percent capacity-for'the
24-hour average simulations, and at 65 percent capacity for the annual
average simulations. The sulfur content of the oil was assumed to be
3.5 percent maximum, which corresponds with current WAPDA purchase

specifications.

The stack height of 150 m was selected through a sensitivity modeling
study.: The purpose of this sensitivity study was to determine the stack

height that would minimize the local 1mpacts of SO emissions as well

as long-range acid deposition. Atmospheric dispersion calculations were -

carried out for five stack heights. 122, 130, 140, 150, and. 175 m. The*:
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1h0 m height corresponds to the good engineerxng practice (GEP) stack

height recommended by the U.S. Environmental Protection Agency (USEPA) j

The results of these simulations are presented in Table 5-10. fIt
appears that a stack height of 150 m allows the Zh-hour average SOz
concentrations to be bLlOW the levels of the U.S. EPA standards for
amblent concentratlons. The USEPA standards are be1ng used at Jamshoro
owing~tq their cansideration of effects to children and the elderly.
They‘are more etfingent than World Bank guidelines in this regard. The
3-hour average SOz/concentrations show three exceedences of the U.S.

EPA standard; however, a higher stack height would increase the

potential for long-range acid deposition with little benefits for.iocal

ground-level concentrations. Therefore, a stack height of 150 m waa

selected for the Jamshoro Phase II power plant.

The predicted ambient concentrations of S0z, NOx, and PM are
presented in Table 5-11, along with the corresponding World Bank

guidelines for each scenario. These results show that S0, and NO,

concentrations are less than the World Bank guideline values for all .

scenarios. The background PM concentration is about 200 pg/m’,_a

which is above the World Bank guideline of 100 ug/m® for annualll

average concentrations. Note that the impact of the-poWer"plant»PMiaﬂ.;

emissions represents about 1 percent of the backgtound value and is--

therefore negligible.

- The World Bank also provides guideline values of 100 pg/m and

1000 pg/m® for 24-hour and annual average SOz concentrations
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S0z COQ&éﬁgfatibns'z (pg/:lii?;)’(;‘zt"'f_ﬁj)»

3-Hour Average

Maximum

Liaqat Hospital
Petaro College
U.S. EPA Standard

24~Hour Average

Maximum .

Liaqat Hospital

-Petaro College .
- U.S. EPA Standard

a3
164!
64
1301

o
-l : ;". 13l
274
36t

388
133

261
365 .

369
131

":.::_248 .' g

365

o (a) e

). .».636 ... 6

17 .. 535, . 4
13000 1

(1) Phase I Stack Height is 150 m, Lakhra Stack Height is 183 m..
. (2) Concentrations include background S0. value of 26 pg/m’ and

impacts from Jamshoro Phase I and II and Lakhra.
+(3) More than three exceedances of EPA 3 hour S0, standard of 1, 300

(4) Three exceedences of EPA 3 hour SO, standard of 1300 pg/m®.

AR:7128d tg/wo:Rev.]




Table’S-ll

Compar1son of Maximum Predicted Ambient Pollutant
'ff Concentracions with World Bank Guidelines

pg/m’*

(Annual average values correspond to emissions when plant
' is operating at 65% capacity, maximum 24~hour
average values for 100% capacity)

- . World Bank
Pollutant Scenario A Scenario B Scenario C Guidelines
Annual average 36 ~37 46 - 100
Annual increment‘!’ " 10 ~11- 20 - .50
Maximum 24-hour avg. 172 172 52 500
NOx o '
Annual average .
Annual increment‘!’ 22
PM L
Annual average 200¢%’ : 200(25
Annual increment‘!’ 1 ‘ R
Maximum 24-hour avg. 15¢3? 15¢3>

annual increment corresponds to the annual@ verage value minus;th‘i!
background value.

(2) Estimated background value.

(3) Power plant impacts. :
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within:the plant site.n These values would not be exceeded since the f

largest SOz ground level concentrations occur away from the‘plant as

discussed below.

Because of the presence of sensitive receptors such as the Liaqat
hospital at Sind University, the tuberculosis sanatorium south of thev
proposed pro;ect, and the college near Petaro, and because of possible
synergism between the adverse health effects of SOz and the h1gh

background dust 1eve1s, the calculated air quality impacts were also

compared w1th the health-based criteria of the WOrld Health Organization

and the stringent health-based standards of the U S Environmental
Protection Agency. A conservative approach to modeling of ground‘level‘
concentrations also reflects the fact that extrapolation of air quality
from other areas was necessary for Jamshoro. The makimum>air:quality
impacts are also in agreement with the criteria'suggested by}theuWorldp5
Health Organization. These criterion are 105 tov115ypg/m? foru.

annual average SO; concentration, 500 pg/m? for maximumyihehour

average S0z concentration, 160 to 185 ug/m’ for annual.averagefPM
concentration, 500 pg/m® for maximum 2h-hour-average PM

_concentration, and 100 pg/m® for annual average NO«

'fconcentration. Furthermore, the maximum air quality impacts are also in;;

_compliance with the primary air quality standards of the U S.‘,;n
'Environmental Protection Agency. These standards are 80 pg/m for
 annual average SOz concentration, 365 pg/m® for the 2h-hour

,:average SOz concentration, 100 pg/m for annual average NOz
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concentration, 75 pg/m for annual average M concentration, and

260 ug/m for the 2h-hour average PM concentration.

'Figure§5 2 presents the annual average SOz concentrations due to:

'proposed‘power p1ants of Lakhra and Jamshoro :hase I.‘ Note thatyftf

background SOz concentrations are not*included and that average gi”?

capacity of the power plants is assumed to be 6 'percent. The maximum
concentration of 11 ug/m occurs about 5 km east of the Jamshoro j
stacks. The Lakra power plant should contribute negligibly to’ air

pollution in the vicinity of Jamshoro as shown in Table 5-10.

The prevailing wind directions from the'southwest or northeast lead:to
two major zones of air quality impacts. The largest impacts‘occuriinf
the area that extends between the east and northeast directions“over'the
Indus River Valley, with a zone of highest impacts around Petaro and 1ts
nearby college. The second area of impacts is southwest of the power :
plant. It does not include any sensitive receptors since the Liaqat
hospital and the tuberculosis sanatorium are located east of this area
“of impacts. However, because of uncertainties in the meteorological
jdata, the areas of maximum air quality impacts could be closer to the

isensitive receptors than the modeling results predict.

;These ‘two ‘areas of air qualityfimpacts are determined by wind speed and o

1direction, atmospheric stabilityzﬁthe sources configuration,(stack“

height and plume rise). and the emission rate.
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The annual average SOz concentrations due to the proposed power plants
of Lakhra and Jamshoro Phases I and II are presented in Figure 5-3.: e
same pattern as in Figure 5-2 is predicted, with a maximum air quality

1mpact of 20 pg/m®, about 5 km east of the Jamshoro stacks.

The maximum Zh-hour average S0z concentrations due to all proposed
‘power plants of Lakhra and Jamshoro Phases I and II are dep1cted in
Figure 5-4., These S0: concentrations correspond to the values of
maximum impact over a one-year period and therefore may correspondvt¢¥3_
different days for different receptor locations. Consequently, the

50z concentration contours present a more'complex pattern than the
contours obtained for annual average values. Areas of maximum 24-hour
average impacts are similar to these obtained for annual average
impacts. The maximum ground level concentration of 326 ug/m® occurs

about 10 km southwest of the Jamshoro stacks. .

Figure 5-5 presents the contours of the annual average NO,
concentrations that result from the impacts of the proposed Lakhra and

Jamshoro Phase I and II power plants. The maximum impact, with a: ground

‘1evel co.A_ntration of 2 pg/m , is: located about - 5 km- east of the

'Jamahoro stacks.‘

”gFigure 5-6 presents similar contours for the annual average:PMH

;;concentrations. The maximum impact is in the same location and"shows a

'[predicted value of 2 pg/m o
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Figure 5-7 shows the contours ‘for. the maximum Zh-hour average PM |

concentrations. The maximum 1mpact is about 10 km southwest of thel

Jamshoro stacks, where the ground-level,concentration_is;22-u8/m,;‘é

The maJor sensitive receptors in the vicinity of the Jamshoro powerff:’i

‘plants include the Liaqat hospital at Sind University located about 8 km

K ,south, a tuberculosis sanatorium about 16 km south, the c1ty of

kHyderabad about 13 to 17 km southeast, and Petaro College about 9 km
northeast from the power plants. The air quality 1mpacts of the power
plant SOz emissions are presented in Table 5-12 for the Liaqat :
Hospital and the Petaro College. These two areas.represent the closest
sensitive receptors to the pover plants. The maximum 24-hour average
502 concentrations at the;LiaQat hospital and the Petaro College are
about 20 percent and:ho pereent of the WOrldkbank guidelines value. All
concentrations at thesebreceptors are alsobbelow the U.S. EPA standards

for 3-hour and Zh-houryaverage SOz_concentrations.

' 'The agricultural areas ‘extend along the Indus River, east of the

e frailroad tracks.‘ Figures 5-3 through 5-7 show that this area will be
.‘vaffected by emissions from the proposed Jamshoro power plants‘ | |
impacts due to a11 proposed power plants (1.e., Lakhra and;Jamshoro

Phases I and II) are summarized in Iab1e55f13a

The air pollutant emissions of the Jamshoro project are presented invf
L Table 5-14. The SOz[emissions‘of Phases I andrll of 447 metric tOnsf
“,(492 short tons) per day are below the World Bank guidelines value of

’ 500 short tons per day. This is based on a maximum sulfur content of
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Table 5-12

Percentlle S0z Impacts of the Proposed Power Plants
(Scenario C) at Sensitive Receptors (pg/m )

Sensitive Receptors Concentrations®

Liaqat Hospital Petaro College
- Percentile =
@D 3-h Avg. 24-h Avg. 3-h Avg.‘[ h-h Avg_
Peak (Single ‘ o
Occurrence) . 610 104 509 210
Percentile (Z)"" : -
1. 192 76 346 200
5 My Wl 227 131
10 2 23" 157, 106
20 0 9. 50 78
30 0 20 3 - 56
40 0 S 0 33
50 0 0 0 14
60 0 0. 0 )
70° 0 0 0 0
-Notes'

(1) Concentrations at the sensitive receptors do not inclu..
background SO:. The 3-hour and 24—hour average S0
USEPA standards are 1300 and 365 pg/m®; secpociively.

(2) Jamshoro Phase I and II Stack Height - 150 m, Lakhra Stac
Height - 183 m.

(3) Percentile concentrations are best defined by an examgle.
A 3-hour average 1 percentile concentration of 7 ug/m
means 1% of the calculated 3-hour average concentratlons
are higher than 7 pg/m’> and 99% are below 7 pg/m’.
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- Table 5-13

AitiQdﬁiity fmpacts’Due“to'the Proposed Lakhra and Jamshoro
. Phases I and II - Power Plants in the Agricultural Area*

‘ _Pollutant o Range of Concentrations (pg/m’)
s0. QT
~Annual average N 4 to 20 .

- Maximum 24-hour average 100 to 320
Annual average 1 to 2.

PM
- Annual average L 1lto 2
Maximum 24-hour average. ‘5 to 21

* Impacts do not inclhdgibéé#gé@ﬁﬁd,éoilﬁﬁgn;.con¢ehtra§1qu?
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Table 5 14

Comparison of Pollutant Emissions with World Bank Guidelines

e .Jamshoro Jamshoro - "f,f-f World Bank
Pollutant{ : - _Phase I Phagse II  Total = Guidelines .

502 (metric tons

per day)‘!

with 3.5% S oii 219 228 w7 ush’
Dust (mg/m )

at stack temperature L2y 205‘ Fad %ibo

at 25°C. - . 2 280- - L=

(1) At 65% capacity.

(2) World Bank guidelines for NO, -and dust emissions perta... o
emissions per unit and, therefore, Phase I emissions are not’
considered here.
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the 011 of 3. S percent and an annual operating capacity of 65 percent.ﬁ:;’

Phase II complies with the World Bank NO, emissions criteria of 0 3

lb/MBtu (i e., 120 ng/J) The dust (PM) emissions are above the WOrldf‘
Bank guideline value of 100 mg/m®. = It should be noted, however, that,ﬂfv‘
the contribution of the power plant emissions to ambient PM levels is j’t“

negligible.‘

5.1;4.3 Transhoundarz»Air Pollution

Transboundary air pollution and associated acid deposition areilikely to
occur because the emissions of S0: and NO, from the proposed power |
plants will lead to the formation of sulfate and nitrate via atmospheric
chemical reactions and the subsequent deposition by dry and wet
processes of these two acidic species. The deposition of sulfate and‘
nitrate species is expected to occur primarily by dry processes‘from

. October to June when precipitation is small and by wet processes during.
the monsoon season from July to September. Prevailing winds are - *
generally from the north from November to May and from the southwest :
from June to October. Thus, air pollution from the proposed power plant
is likely to be transported toward the Indian Ocean during the winter

months -and toward the northwest during the rest of the year.

The extent of acid deposition due tu Lue em1s5101S OL Cnoe proposeu power

plants could oe estimated through a comprehensive mathematical,modeling

‘study. However, such a study would require detailed information on the-
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background concentrations of oxidants,(such asfoaonefand hydrogen’
peroxide) and other species (such as iron and’manganese particu1ate
species) and on the atmospheric conditions (e g., clouds, fog, relative
humidity, atmospheric stability, wind flow, and temperature) Such a
modeling study is beyond the scope of this assessment and the estimatek
of the acid deposition impact of the proposed power p1ant emiss1ons was

therefore limited to a mass balance calculation.

The emissions of SO; Erom the proposed power plants are about 10 times.
larger than the emissions of NO.. Therefore, this-analysis-focused‘onr‘
the atmospheric oxidation of SO to sulfate and the deposition of acid

sulfate.

Atmospheric dispersion was assumed to occurr under neutral conditions,
with a mixing height of 1;500 m. The Jamshoro and Lakhra sites are
about 150 km from the Pakistan-India border. Prevailing winds toward
India occur during the months of June through October (see Table 4-6)
The Monsoon season with heavy rain occurs during the months of Juiy"
through.September (see Section 4.1.6). The average wind'speed was;
assumed to be 10 m/s (see Table’h-6) A wind trajectory toward:the
'northeast direction from the Jamshoro/Lakhra sites would" travel over.
India for about 1 000 km. The width of a plume emitted from the
Jamshoro or Lakhra power plant stacks would be about 25 km at the
,Pakistan-India border ‘and’ 140 km at the northern border of India with an

'average value of about 80 km over India.‘ In addition. it was assumed
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that*the chanse in ﬁind'direction‘wouldfcouer~a sectorlof 45°. The area
1n India that would be impacted by the power plant plumes would
therefore be about 600 000 km?. : The chemical reactions oxidizing ‘fffi
SOz to sulfate were assumed to take place at 1 percent per hour under.?
clear sky conditions (i.e., during June and October) and at about 3
percent per hour during the rainy season with, in: addition, a nearly
instantaneous aqueous reaction between- SOz and 1 ppb of HzOz

(Seigneur et al., 1985),

During the non-rainy season, the fraction of S0: oxidized to sultatel“‘
emitted by the power plant that would potentially be depositedjtovthe's
northeast, including India, would he approximately 2.1 percent. This
represents 7 percent (of maximum calculated sulfate deposited in India)
of 30 percent (fraction of sulfate during non-rainy season). During the
rainy season, the amount of sulfate is‘estinated to be 4.2 percent!(.07
transported x .60 emitted). All of the squate can be presumed"to hej

depogited by rain.

These small amounts are not anticipated to be of environﬁental'~“‘
significance; particularly given the minimalipopulation’and‘seniearid_

nature of lands to the northeast.

The total SO: emissions from the Lakhra and Jamshoro Phases I and II

would be 19 135 g/s. Assuming a 65 percent annual capacity. a mass

balance calculation provides an upper 1imit of sulfate deposition in ff
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India of l.6'kg/(ha.y5r"lhe PhaSe'II units contrihute1ahonteédhpercenti'
of this value; i.e., about 0.3 kg/(ha.y). It should heienohasised-that
because of the assumption made in this calculation; this:VA1ué for -
sulfate deposition is likely to be an overestimate. Damages to

ecosystems due to acid deposition are believed~to occnr only for vaiggg,,f
of sulfate acid deposition larger_than about 20 kg}(haﬁy). Thereforei'ﬁ =
the proposed power'olants should not create an acid deposition ﬁ}Bblgm;
although they would contribute to acid deposition to some extent. The
limits of the total Jamshoro project emissions of less than 454:metricéj
tons of S0: per day should minimize potential long-range acid

deposition impacts.
5.1.5 NOISE

5.1.5.1 Construction

The noise from the proposed site will begin during the initial stages of“
construction when the site clearing and grading occur.A_Once the maqor-,“
excavations and pile driving have been completed, the major sonrces df~
noise will be hoists, cranes, backhoes, trucks, mobil compressors, and
welders. Diesel generators to provide onsite electrical needs will also--“
be a source of noise. Material handling noise such as dropping pipe and
structural steel will also occur occasionally. Noise during the initial
month of clearing, grading, and excavation may be 5 to 10 dB higher than ’

during the later phases of: construction.
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Steam venting will occur during plant startup when high velocity steam .
is uaed to clear the inside of _steam piping. This is typically 10 to AO}
dB higher than normal construction activities. Steam venting occurs fori
a few minutes,‘two to three times a day; ove:_a petiod of a week or two

fo;ieach plant.
5.1.5.2 “Operation :

The maJOt sources of noise at a 350 MW electric generating facility

include those shown in Table 5-15.

The plant equipment will be designed with specific noise criteria
limitations and/or sound abatement. Most of the equipment will be
located ingide a building, which will reduce the noise emitted to the
community. The community will be locatec apptoximately 0.5 km from the
plant boundary. Noise reaching this area is expected to Be miaimal
during operations. Construction noise may present an.aaacyanceeon
occasion. However, this is expected to be within the normal tange for
such operations, and not at a level to cause setiouslo;’prolonged'

disturbance.
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Table 5-15

‘Typical Noise Sources

'tv(!ll)

.Egdigméﬁ

Forded draft fa

1M5£§EF7] 
ﬂéééliﬁg td?er :
Pusp |
_Ait compressor
'Tutbine
‘Generator
lTréqstrﬁer 

Boiler -

Stean venting (intermittet)

Control valve

/(1) Without sound abatement
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5.2 SOCIAL AND INSTITUTIONAL CONSIDERATIONS
/5.2.1° POPULATION

abor force for Phase II of the Jamshoro
v:Power Generation Complex is estimated to be approximately 2 500
workers. Peak labor force requirements'will occur in the hth year

: after’akard of contract. Labor forc: requirements will decrease‘as the
project moves from construction to operation, stabilizing at an

estimated 740 workers.

Table 5 16 shows the proJected peak number of workers and dependents )
directly associated with Phase II.H Estimates of the number of ;
dependents for construction and operation were based on. patterns at the
‘ 1arge oil-fired Guddu Generating Station, where there were significant
numbers of single workers in the early years of the project. and
increased numbers of dependents later in the project. During 1986, 18
years after the start of project activities at the Guddu facility.
there were 6 dependents for ‘each worker. For the Lakhra coal-fired
'“power plant, it was. estimated that there would be approximately 1. 5
,dependents for each worker during the fourth year of project activity,
?and that the maximum number of dependents during operation would be :
;approximately 6 for each worker. Using the same estimates for Phase II
{of the Jamshoro Project, a total of 6, 250 workers and dependents will
be directly associated with Phase II construction, and 5 180 workers

'and dependents will be associated with Phase I operation.,

AR:7132d wc'lev.l : 5-70



" Table 5-16

Projected Number of Workers and Dependents During Peak

.Construction and Operat1on for Phase II of the Jamshoro Pro;ect

Peak : o Peak
Construction ‘ Ogeratlon

* Workers 2,500 o e
* Dependents 3,750 4 aao

Total 6,250 5.0

AR:7132d wotRev.l - - - . 571 -



“It is difficult to predict the influx of people from outside the
:project area resulting from proJect workforce requirements. If labor
requirements for construction and operation are filled by 1mporting
workers from other areas, the 1nflux will be great. If the local labor
,force is used, the influx of people will be less. It is estimated that
'during Phase 11 peak construction, approximately l 700 workers will be
phired locally, and 800 will come from outside the Hyderabad area.
During Phase II operation, approximately 640 workers will be‘hired““
locally, and 100 will be from outside the area. Project labor forceijr
requirements, and the availability of workers in the proJect area, are}

discussed in Section45.3;1.

In addition to proJect workers and their dependents, other people will
be attracted to the vicinity of the Jamshoro- Pro;ect. At Guddu,
secondary development of approximately 5,000 people was associated with
the proJect-related population of 20,000. Using the same ratio for
estimating the secondary population for Phase II of the Jamshoro
ProJect, approximately 1,550 secondary residents will be: associated
with the construction—related population of 6 250, and approximately
1, 300 w1th ‘the proJect population of 5,180 during operation.v Adding
the secondary population growth to the projected peak number of workers
from outside the area and their dependents results in a total
project-related influx of approximately 3,550 people during
congtruction, and 2,000 during operation, Table‘5—17'summariaeslthe
estimated influx of workers,kdependents, and secondary;populatio;ttt

the area.
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Table 5-17
. 'ESTIMATED NUMBER OF WORKERS, DEPENDENTS, AND
,SECONDARY POPULATION MOVING INTO THE PROJECT AREA FOR PHASE Ir

Peak -
Construction Operation

Workers 800 100
Dependents 1,200 600
Secondary Population 1,550 1,300

. Total 3,550 2,000
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‘Tﬁéitoﬁai Phaéé iI:projeét-télaféd inmigration of,3;500‘d9ri§éﬁ“

‘ é&ﬁ#frﬁétion and 2,000 during operation represents'a~0;§'ég&iongw
pefcént increase respectively in the Hyderabad argaJéoéuigﬁigﬁ of‘
810,000. This is small when compared to the annu#llgf&Qgh.ratesiin §he

Hyderabad and Dadu districts of 2.3 and 3.a:petéent.;

In order to assess impacts to Ehé‘atéa resuléing’f:om increased
popﬁlation, it is necessary to coﬁsider the number of people associated
with both Phases I and II of the Jamshoro Power Generating Complex.
Although workforce requirements for Phase I are not assessed here, it
is assumed that the population increase resulting from workers,
dependents, and secondary development would be at least equal to that
estimated for Phase II. Depending on schedules for construction and
operation of Phases I and II, and the numbef of people hired from
outside the area, the total population increase for both phases could
be at least double that estimated for Phase II alone, or approximately

4,000 to 7,000 people.

" No permanent population displacement is anticipated due to site
development or pipeline construction and operation for Phase II of thg
Jamshoro Project. No people are currently living at the site. The
first 8 km of the pipeline alternatives are along city streets through
an industrial section of east Karachi. This area will be temporarily
disturbed during pipeline construction. The pipeline route wiilﬁthen;
follow the Super Highway or the Sui Gas Transmission right-of—vay for

much of its length. The final pipeline routing will avoid dwellings
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and settlements. Disturbed areas Wlll be returned to their original

condition after construction.
5.2.2 10 e

Phase II of the Jamshoro Complex will occupy 70 acres of land, 1n
addition to the land occupied by the Phase I facility. The Phase«IIl
workers' colony will require about 150 acres. The s1te is considered
non-farm land, although scattered seasonal gra21ng occurs. Much of. the
area in the vicinity of the site is currently being excavated in
preparation for construction of Phase I facilities. The - land for the
Jamshoro Complex is owned by WAPDA, with the exception of an 80-acre
portion of the land required for a workersucolony for Phase II, which

will be procured.

The development of the site wilivalter the existing land use and
ownership. The change in land use is considered positive and involves
a more beneficial use of the land. The loss of grazing areas is not;
considered a significant impact because the site was not heavin
vegetated prior to excavation. The reduction 1n‘the amonnt'of'tillableV
land is also considered a minor impact because the‘land is notf
presently cultivated, and large areas of similar land exist in tne site’
vicinity. Moreover, treated water from the plant will be made~b7
available for irrigation both on the site (landscaping) and for }‘
agricultural purposes in the area surrounding the facility. The
changes in land use at the plant site will occur at the beginning o

' onstrnction and continue throughout the life of the project.

AR:7132d wo:Rev.l 5-75.



-The land reqnired for a workers' colony for Phase 11 w1ll be acquired.
Depending on how compensation for the land is rendered, the loss of

1land ownership may be positive or negative.

rfipeline construction will result in the disturbance of an
approximately 150-km forridor, 30 meters in w1dth, totaling about l lOO?Z
acres of land. The proposed pipeline routes follow existing :
rights-of-way for much of their 1ength.. Land use alteration for the
pipelineYW1ll be short-~term, during construction-only,_ Onceethe_ ,
pipeline is in place, the pipeline trench uillbbe backfilled‘and.theﬁ

land returned to its original use.

The power plant site is accessible directly\from the Indus Highuay; n
additional_land will be disturbed for_construction of offsite access.

roads.

Some conversion of non-farm land and agricultural areas to business and
residential .areas will result from secondary development. New
development will most likely occur along the road from Hyderabad to the
,site, and in towns and villages in the project area. Businesses will
be established in response to the increased need for goods and
services. New residential areas will also. be established to provide
housing for secondary population growth. The lua3s of farm land is not
,chsidered a significant impact since the area is small in relation to
1 the amount of farmland in the Hyderabad and Dadu Districts. The

conversion of undeveloped non-farm land to business and residential
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areas is considered‘a'positive impact. However, adequate land use
planning should be conducted to determine the location of secondary

development in the area, and to prevent uncontrolled growth.1_,f}‘ 3

No land use plans for the Jamshoro area have been 1dentified during
preparation of this report. Given the potentially 81gn1ficant effects
of this project on the surrounding rural community, the Government of
Sind should coordinate with WAPDA to prepare a suitable plan to guide
future development in the area. This will discourage haphazard growth
and optimize the future provision of puhlic?facilitiesvin the’region
including roads, power, irrigation canals, sewerage; and potable'water‘

services.
5.2.2 FACILITIES AND SERVICES

As discussed in Section 5.2;1. thebinflux*of workers and dependents
directly associated with Phase II construction and operation will peak
at approximately 2,000 and 760 reepectively. It is estimated that
approximately 1,550 add1tiona1 people will be associated with secondary
development during construction, and 1, 300 during operation, and that
the total population increase for Phase I will be at least equal.to.
that for Phase II. This section discusses the effects of increased

~ population on housing, health care’facilities,"schools,~police |

protection, and communicationms.’
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5.2.2.1 Housing'

ProJect housing needs are an important community'concern.iv'“”' o

jPhase»I it is planned that construction contractors will provide o

”housing for construction workers. A workers"colony is planned for

Phase I operation workers and their denendents

‘During Phase II construction, the contractors should provide safe,

.sanitary living conditions for their employees being relocated,_o the
area. Although vacancy rates are not available, it does not . appeartﬁ
that adequate available housing currently exists in the surrounding ;
communities for the estimated 800 workers who will move into the area
during peak Phase II construction; and housing availability will be

reduced by population increases associated with Phase I activities.

It is recommended that housing be provided for workers in temporary
structures at the site. Plant construction workers hired locally may
choose to live at home and commute to the site. If temporary housing
is not provided by the construction contractors and housing needs are
ito be satisfied by the local private sector, careful planning and
fcoordination by WAPDA and local government officials and businessmen
?vill be required to ensure the availability of adequate housing in-the

"community.

fThe pipeline construction workforce wi11 be housedlby construction

5contractors in temporary camps along the pipeline route.v
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Two‘alternative strategies are discussed here for housing Qorkers;

during Phase II operation: first, if workers are housed 1n Hyderabad
and the surrounding communities, and second, if workers are housed at
colony at the Jamshoro project site. The potential social impacts of

these two alternatives are discussed below.

During Phase II operation, an estimated 2,000 people will move into th
area as workers, dependents, and secondary population. In addition,
housing will be required for secondary population growth associated
with Phase I. No data were available on housing vacancy rates in
Hyderabad and the surrounding area. As mentioned above, it does not
appear that adsquate housing exists for the total population increase
in the area. A shortage of housing would have several potential
effects on the area, including inflated prices‘for housing and land,
increased secondary employment generation;.and increased pressnre on

community services and infrastructure.

Housing needs most likely would be. accommodated by the private sector.
Inflation in land and housing prices will be associated with increased
economic activity in the area, a housingvshortage_would contribute"
further to inflation in thevprice oftland and housing. However, the |
construction of new housing in the ‘area to accommodate project needs
could have a positive effect on the local economy, if proper planning
is carried out’ by local government officials and businessmen in

coordination with,WAPDA.‘
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_Secondary employment generatlon will be h1gher if workers were housed
in the community than if workers ‘are housed in a colony, slnce a11 k
goods and services would be provxded by the local economy. ,45"“"
increased number of support businesses will spring up around the site,
along the Indus nghway, and in Hyderabad and the surrounding area to ri
provide for the increased need for food and essentlals.‘ An incre=sed li

number of secondary businesses would mean a: larger secondary populationf

for the area to absorb.

The pressure on medical care facilities, schools, and police~protection
services, and estimated project-related needs for such services are
discussed later in this section. If these facilities are not proyided
by the project at the workers colony, the Dadu and Hyderabad
Governments and the Government of Sind will be responsible for
providing them. In addition, the cost of providing water, power, and
telephone facilities for the project population will fall to the

District and Province Governments.

Impacts to the transportation system would also be greater if workers
vere housed in the surrounding communities and commuted to and from the
site. Increased use of the transportation system to accommodate
project‘needs are discussed in Section 5.2.4. If a workers' COlonynuas
not provided, the project would probably provide bus transportationgforj

workers to and from the site.
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The estimated capital~co$ﬁ fof-prbviding.a bus system for operatioh"

workers would be approximately U.S.$600,000, based on 6 BuseSfcarfyihg =

45 workers during operation. Recurrent costs would include training

and salaries for bus drivers, and equipment maintenance and repaif;‘:

The planned workers' colony would reduce impacts to the area. iﬁék*

workers' colony would provide housing and community services for 60 to. .

100 percent of the workforce and their dependents.

The type of housing provided in the colony will depend on the basic payw

scale of the employee. According to WAPDA policy, the type of housing
provided to WAPDA employees depends on the basic pay scale of the

employee, as follows:

WAPDA WAPDA WAPDA
Basic Housing Square
Pay Scale Class Footage
19-20 I 3000
18 II 2500
17 *III 1500
14-16 v 1000
11-13 v 606
1-10 vI 520
17-20 Single Officers' Quarters
1-16 Single Workers' Quarters

Thé cost of a workers' colony for Phase lI operations is‘gstimate@ toE7
be Rs. 250,000,000 (WAPDA, 1986a). The workers' coIony will’iQCludgéé‘
school, hospital, recreation center, mosque, shopping center. and . . .

playgrounds and parks.
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The housing reouirements during.operation for Hyderabad and the
surrounding communities will. be for those workers who move into the,-hh
area  and choose not to live in the colony, and for the secondary

population. As discussed in Section 5.2.1, it is estimated the;
approximately 100 operation workers will be from outside thevﬁyderabadh
7Afea. Assuming one housing unit per worker, 100 houses would be the
maximum required in the community, if all workers from outside the
Byderabad area choose not to live in the colony. With,aevenyperaons*‘i
per household, the secondary population of 1,300 would requirev'
approximately 200 housing units in the community. Again, planning and
coordination between local government officials, businessmen and WAPDA
is necessary to ensure that adequate housing can be provided by the
private sector for the up to 300 new households associated with

Phase II operations.
5.2.2.2 Health Care

Adequate health care facilities must be provided for the increaeed
population associated with project development. It is recommended;that
health care facilities be provided by construction contractora'forié_
construction workers and their dependents. Health care provisionﬁfor‘
the secondary population will be the responsibility of the: Governmentt
of Sind. The ability and willingness of the provincial government to
provide health care servicee should be determined by the Ministry of -

Health and’ WAPDA° the project should coordinate with the Ministry in
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planning for health care for the secondary population. The‘need-for
rural health care centers and clinics in the Jamshoro area also needs
to be determiueu by the Government of Sind and the Ministry of Health,

in cooperation with WAPDA, before project‘construction begins.

WADPA will provide medical and dental health care services to workers
and their dependents free of charge. If no workers' colony is
provided, health care services would be the responsibility‘of the
Government of Sind. As discussed in Section 4.2.3, Liaqat Medical
College and Hospital, administered by the Government of Sind, is
located to the south of the site. It is a 1,100 bed facility with a
vacancy rate of 10 to 20 percent. The facility appears adequate to
handle population increases of 3,550 during construction and 2,000
during operation. However, it is not known if the current hospital
staff is large enough to handle projected population increases. In
addition to Phase II population increases, Liaqat Medical College and
Hospital will also accommodate population increases from Phase l of'the

Jamshoro Project.
5.2.2.3 Education

Education needs of construction workers and their dependents will be

the - responsibility of the Government of’ Sind. WAPDA should coordinate

with the provincial government to determine if existing educational T f

facilities are adequate for the anticipated population growth, and to

plan for new facilities if required.
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During operation; the workers' celony w111 1nclude a school for colony
residents and their dependents.. Educational needs for the secondary
population wi11 be the responsibility of the prOV1nc1a1 government.
Again, coordination by WAPDA with government officials is necessary ‘to

ensure that these facilities can be provided.

5.2.2.4 Police Protection

Providing police protection and maintenance of law and order for the
increased population in the community will be the responsibiiityaef.
local governments. Security for the project site and the eoiony will

be provided by WAPDA.

5.2.2.5 Communications

As is discussed in Section 4.2.3, the telephone system in Hyderabad is
not adequate for current community needs. Plans exist to install new
equipment in 1987 or 1988. The new equipment should be able to handle
all telecommunication needs of the Jamshoro Project as well as the
normal load growth in the Hyderabad area for many years. If this
equipment is installed as planned, no project funds. wi11 be required te

upgrade area telecommunications to meet the needs of the prOJect. ,fq

However, if delays occur in installing the new switching equipment,
serious limitations in telecommunications will affect the Jamshoro

Project. Providing telephone lines to the site will require removing
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1ines'ﬁ6w'uséd by other'eubscribers. The number of lines available forg

the Jamshoro Project will be far less than that required, and

re11ab111ty and quality of service Wlll be poor.
5.2.4 TRANSPORTATION
Both Phases I and II of the Jamshoro power generation complex will

require the availability of transportation facilities to provide for

the movement of both materials and workers to and from the project

site. The existing transportation infrastructure that will be affectedﬂ

by movement of project materials and workers includes the Indus‘ and
National Super Highways, and ra11 service via a single-line,
broad—gauge track that parallels the Indus Highway from Karachi to

Hyderabad and then passes east of the Jamshoro site.

The combined impacts of the construction and operation of Phases I end;
II of the Jamshoro Complex on transportatioh cen be expected to be
greater than the impacts of Phase II. With overlapping construCtionfﬁ
schedules, the combined project-related traffic might be expected to b1
approximately double that of Phase I.. Although the magnitude.of the =
'increase cannot be accurately predicted,‘combined impacts ineludlng
greater traffic volumes, congestion, and frequencies of'eccidents yeulg
_be expected to increase, particdlarly in the area around the Jamshprddf

‘site.
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'5.2.4.5 Constiuction

The existing rail system (between’Karachi?and Hyderabad) in conjunction

'with a rail spur to the Jamshoro”site (to be constructed) may provide

‘transport of heavy equipment..materials; and workers to the site.,\
pAlthough transportation of materials and workers is feasible, raily
transport is not expected to be the predominant means of R
transportation. Highway transport seems preferable because ofvrecent

; road improvements and continuing railroad clearance restrictions.‘
Although the railway will probably be used for some transport of
equipment and materials, the impact on the existing rail system;between

Karachi and Hyderabad is not_expected'toibe significant.

Movement of materials and workersaisvexpected to be primarilyyby"road"
transport. Shipment of construction materials will originate in
Karachi or Hyderabad, and be accommodated primarily by trucks, the
majority of which will be similar to those currently«using thenIndus
and Nationai Super Highways. Workers will rely on project-suppiied‘

buses for transportation to and from the site.

The'increase infhighwayftraffic associated with the construction of -
'”Phases I and II of the Jamshoro power generation complex cannot be
‘projected accurately at this time. Over the construction and startup

»period, many thousands of highway trips of. various lengths wi11 be .

.made, transporting materials and workers to and from the project site.
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The exlsting road facilities have handled heavy volumes. in the past
however, road improvements may be required to accommodate the
anticlpated transport of materials and workers, partlcular}y betweei
Hyderabad and the Jamshoro site. Increasedjlevels of traffic'arel
expected to affect the Indus Highway and the National Super Highway.
Transportation of constructlon materlals and workers w111 increase the
volume of truck, bus, and: other vehlcular trafflc. Transport of ;:
materials and equipment between - Hyderabad and the’Jamshoro?
site will result in increasedltruch traffic on the Indus Highway»and -+
the National'Super Highway. The traneportation of large equipmenttord
oversize loads may temporarily slow traffic and cause congeétionéonfthég

highways.

Local-hire workers will commute to and. from the Jamshoro 3ite, which
will also result in 1ncreased trafflc volumes 1n the surrounding area.
The number of offsite workers for Phases I and II and assoclated
vehicles transporting them to and from the site is notvyet known.
Reliance on buses will ameliorate increaaeslin local traffic levelsztoj

some degree.

‘Localized heavy traffdc congestion, however, may occur periodically at
’the:intersection‘of Indus Highway and the Jamshoro site access road and
ffat the truck stop south of the site. ’Congestion will be heaviest aﬂd:;jm

occur most frequently at shift change times and when 310w (e.g.;~- |
. oversize) loads are being transported. - At the site entrance, vehicles -

both entering and leaving the Indus Highway will be affected at times.
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'Traffic may be delayed onsite at’ the intersection while wa1ting for v
vehicles to ‘turn right (i e.,y south) and enter the highway. :
North/south highway traffic may also be slowed or delayed at: times‘
while vehicles turn off the 2-lane highway to access the site.v It is
recommended that improvements be made to the intersection, which may |
include the addition of turn lanes, widening of the highway in the

area, and construction of a pedestrian bridge or overpass.

A rise in the frequency of accidents also may result from the increased
traffic resulting from transportation related to construction
activities. Increased traffic volumes, and particularly, traffic
slowing and turning at the intersection of the Indus Highway and the

site road may result in an increased number of accidents.

5.2.4.6 Operation

The transportation systems utilized for construction activities will be
adequate to accommodate operational activities. The level of traffic
during operations will be considerably less than during construction
when the workforce is larger and construction materials are being
delivered to the site. Local traffic will be reduced when the

workforce decreases as the prOJect moves: from construction to operation.

‘In addition to the repair and renovation program underway for the

National Super Highway, the Sind}Department of Highways plans

improvements to the Indus Highway.: Improvements“to the Indus Highway
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(1. e., bringing it up to National Super Bighway standards) would
benefit 1ogistics for Phase II of the Jamshoro pro;ect. For example,‘

“expanding the highway to a full 2 3 m lane width could reduce the

potential for accidents. Access to the site, however. 1s not

contingent on the planned improvements.

If the Phase II facilities are not constructed, fuel for the Phase I
units will be transported by rail, xather than by pipeline. Impacts to
the existing rail system between Karachi and Hyderabad might be

significant if only Phase I was constructed,
5.2,5';LIFESTYLE,‘CULTURAL PATTERNS,faND,AIIITUDES‘

No. significant adverse impacts to 1ifestyle and cultural patterns are
expected to result from the 1nflux of outsiders into the pro;ect area‘
or from changes in the local economy, favorable 1mpacts to 11festy1e
‘will occur due to changes in the economy. Project development may.
vresult in a negative community attitude if steps are not taken to

'address the sensitivities of the local populaticn.

jSignificant adverse impacts to the 11festyle and cultural patterns of -

the people in the Jamshoro area are not anticipated because the

'project-related population increase i’5small when compared to the

annual average growth rates, and because the people in the rural areas

’near the site have already been exposed to urban 1nfluences._ The

;current population of the town of Jamshoro is approximately 8 000.,;;t;f
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‘peak project-related population growth of 4 000 to 7 000 people fory;f
Phases I and II would represent a significant increase in the number of
‘people in the immediate vicinity of the" site.> However, it is likely
that population increases wi11 be distributed to Hyderabad and the B
surrounding communities. The population of the city of Hyderabad is
750 000, the combined population of towns and villages within 15 km of
the site is approximately 60, 000. The average annual growth rate in
the Hyderabad and Dadu districts from 1972 to 1981 was 2 6 and 3 4
percent respectively. As discussed in Section 5.2.1,Jthe;PhaseJIjand
II population increase of 4,000 to 7,000 represents>a'0.5 to |

0.9 percent increase to the Hyderabad area‘population of 810,000,twhich
is not considered significant when compared to the annual growth

rates. The impact to the cultural patterns and lifestyle of local
residents due to the influx of outsiders is not expected to be

significant.

In addition, a1though~the Jamshoro area is rural, the peop1e~in‘the .
vicinity of the ‘Project site are not isolated from urban 1nf1uences
because of their proximity to the city of Hyderabad. Therefore,
Vsignificant adverse impacts to the cultural patterns of the people in

the Jamshoro area resulting from urbanization are not expected., j‘{i

;Lifestyle differences may - exist between construction workers, who are

Iexpected to have few dependents, and local inhabitants whose social :
:structure is family-oriented. Impacts of construction are considered
short-term. Lifestyle differences between the operatinn unrbfarea fand
tlocal inhabitants are not expected to be significant.
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;TFavorable impacts to the peopleAln the pro;ect area uill occur due to ‘
ichanges in the local economy. An improved standard of 11v1ng w1ll

' result from the increased availability of electricity and growth 1n the
economic activity in the area. The overall economic development of the
area 1s expected to ease social problems. related to unemployment ard .

underemployment.

In addltion to addressing the 1mpacts to lifestyle and cultural
patterns, it is important to assess the attituu~ of the local
population toward the project. The Lakhra Social Soundness Analysis‘_
(Helweg, 1985) indicated a sensitivity'of the Sindhis to proposed
energy development and a distrust of outsiders. 'Measures should be
taken to create a positive attitude toward‘the project. Without
community acceptance, construction andxoperation could be delayed or
prevented. An understanding of the project‘h&'the local population
will help to develop a positive community attitude. A public
information program to relate project information'to the local
population should be established to convey’information on project~"
benefits and potential adverse impacts.‘ Implementation of a public

information program is discussed: in Section 6 2.

"Use .of the local labor force would also serve to’ establish good

,;community relations.- Training:programs to ensure utilization of cue

; local labor force should be established early 1n the project.i Training

1hprograms for the local labor force are. discussed 1n bection 6. 2r
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'In order to utilize the existing social structure for prOJect
-1mpleme1tation, WAPDA should use the local labor contractors and
landowners (Mistris, Jamadars, and Zamadars), who are key figures in

the social structure of the area, for hiring workers.
5.2.6 CULTURAL RESOURCES

Because the plant 51te and large portions of the proposed pipeline .
alternatives are in the Indus River Valley, archaeological rema*ﬂﬂ ara
likely to be encountered.r The area has a high probability for
containing -archaeological remains. These sites may include smaii
agricultural habitations, ceramic scatters, lithic scatters, resource
procurement areas, and ancient agricultural fields. Because of the
high probability that these small, poorly defined archaeological sites
exist throughout much of the Indus River Valley, the project may 1mpact

some of these archaeological sites.

Significant, previously recorded, large archaeological sxtes wzth well
defined features and standing structures will probably not be |

disturbed. Information on the existence of protected sites for the
plant site and the pipeline route will be obtained from the Pakistan ,'
.Department of Archeology prior to construction. Field surveys to
determine the presence of previously unrecorded archaeological remainsn
‘ at the site and along the pipeline route will be conducted before

‘v:‘construction,activities begin.;
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5.3 ECONOMIC CONSIDERATIONS -
5+3.1- EMPLOYMENT

‘:Construction of Phase II of the Jamshoro Power Plant Complex will
‘Tirequire up to 2 500 workers over a h-year period.‘ Phase IT operation
ﬂhwill require approximately 740 workers.‘ Of the peak construction work o
force of 2 500, it is estimated that 1, 300 skilled and 1,200 unskilled
workers will be required. During operation, an estimated 530 skilled |

_ nworkers and 210 unskilled workers will be required (Bastien, 1987' BNI,}(

-l986b);

Labor force requirementsiwill be satisfiediusing both the locallfabor

force and workers from outside the area, }Skilled workers will com{fﬁt
:from urban area° such as Hyderabad. It appears that both skilled and
4unskilled labor are available in the project area. Although the '
official unemployment rate in the area is low, less than 5 percent,

unemployment and underemployment are maJor problems throughout

-Pakistan. TP‘ unemployment register of the Hyderabad area for December7;

1984 listed 90 unemployed engineers of various specialties, which is _f5

flikely to be an under-representation (Helweg, 1985)

Until ecently; the ateraction of higher paid positions for craftsmen

manpower.

Tbe 198& Hyderaba unemployment register listed only ne

:bricklayer, one carpenter, one bl'hksmith, three diesel mechanihpwy_w
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'four welders looking for work. However, a’ large influx of_craftsmen L

and artisans are. expected to return torPakistan over the next‘two yearsﬂ

as the pace of Gulf construction slows down.

Unskilled workers should be plentiful. In the Hyucruuuu area aimost

h 000 unskilled men were registered as unemployed 1n March 1985
(Pakistan Population Census Organization, l983a,b)

It is anticipated that all unskilled labor force requirements for

Phase II construction and operation will be satisfied using the local
work force, and that approximately 500 skilled construction workers and

430 skilled operation workers will be hired locally (Bastien, 1987)

Table 5-18 summarizes information on available skilled and unskilled

, workers in the Hyderabad area, and presents the estimated number of{ih
skilled and unskilled workers to be hired locally. Phase.I~“‘ |
requirements for skilled and unskilled workers, and the estimated

number of workers to be hired locally, have not been obtained.. - -

To maximize the use of the local 1abor force, construction managers3

should utilize local labor contractors and landowners (Zamindars,

5 bu,

V‘Jamadars, and Mistris) to recruit available unskilled 1abor.

AR:7132d rliRevi3 594

)



Table 5-18
‘Available Skilled and Unskilled Workers in Hyderabad Area.
N ‘and Estimated Number of Local Hires for Phase II'

 Available Workers Phase II. - ,PhéSeJI; ;
in Hyderabad Area ‘Construction ‘Operation .

Local Local R
. Hires Other Total Hires Other Total

Skilled 90+ engineers; crafts—. 500 800 1,300 430 100 - 530
T men and artisans o '

returning from Gulf:
Unskilled 4,000 1,200 0 1,200 - 210, 0. 210
- B -
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;Most construction jobs w1ll be temporary and the labor force e‘
requirements will decline substantially as the proJect moves into’

operation. ‘A recession in the economy will occur as the number of

workers decreases and the need for secondary services is reduced.v Ihe

extent and timing of the recession will depend on the overall

scheduling of work force requirements for Phases I and II.,*-J
5.3.2 - ECONOMIC BENEFITS

It is anticipated that many economic benefits will come to the

Hyderabad and Jamshoro area, and the Prov1nce of Sind. as a result of

the project. These benefits will be in the form of increased ‘

generation of electricity for the agricultural and 1ndustrial sectors,

increased employment in an area of chronic underemployment, 1ncreased

economic activity, and taxes and . duties collected by the Government of

Pakistan, the Government of Sind, and the Dadu and Hyderabad District

Government

The main long—term benefit of the project will be the increased

'generation of electricity. Amelioration of electric power shortages

and outages, both at the national level in- Pakistan and at the regional

llevel in Sind, resulting from the power provided by the Jamshoto

Complex will encourage agricultural and industrial growth.

nSalaries paid to workers at Jamshoro will provide a stimulus and_a

short-term benefit to the local economic system. Increased moneymwill,
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\be available for the purchase of local goods and services.:'Afi
;percentage of project materials and supplies will be purchased through j
flocal vendors.‘ Industries may be attracted to the Jamshoro area as the
ﬁlocal economy improves. 'Increased small business activities shouldw-
jresult as well. Since Jamshoro already has a commercial center, thet
gdevelopment of a squatters settlement in the vicinity of the'sitefis‘
not as likely as it would be for a project located in‘a remote”area; ‘
(Helweg, 1985). The likelihood of a squatters"settlement déaf‘the?”*
site will be reduced by the workers' colony which includes shops and
other amenities. A few enterprises, such as cottage industries,‘ |
restaurants, and tea houses, may oceur near the 81te, -and 1ncreased
business activity will occur in established settlements such as the

truck stop area at Jamshoro.

Several types of taxes and duties wi11 be collected from the Jamshoro,
VPrOJect by the Government of Pakistan, the Government of Sind, and thev
‘District Governments. Income taxes on workers"salaries will be _ﬂvjﬁ
collected by the Government offPakistan.5 Duties and. sales taxes are
normally paid on the value of equipment imported into Pakistan., Other
taxes that would be paid by the project include taxes on profits of
'expatriate companies working on the project, octroi charges (taxes on”?

‘commodities brought into a town), and road tolls.
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15:3.3'/ADVERSE ECONOMIC IMPACTS

Adverse impacts to the'economy’may include 1nflation in the pricefﬁf

‘ 8°°d3’ Berices, and land ‘ssociated with increased demand,"vfb’

:to;(helGovernments of Sind and of Pakistan for provision of communityr

services ‘to accommodate population growth., Impacts may alsofoccur at;

the end of construction when work force requirements‘are reduced and i

'local~unemployment increases.

Since the Jamshoro Complex will ‘be located close to: the urbanized area
- of Hyderabad, inflation in the price of goods and services will |
probably not be great. Overall economic benefits will outweigh the 17
effect of inflation in prices of goods and services. Inflation in land

prices may be significant if construction workers are not housed at the

site (see Section 5.2.3).

The cost of prov1ding community serv1ces for secondary population

growth will fall to the Government of Pakistan and the Govurnment of

Sind. These services will include health care, education,'and police

‘protection. However, taxes collected from project*

tivities will

provide revenue to fund serVices for nroiect related nnnulatinn orowth.

As discussed above, short-term economic problems will;occur as‘work‘

Lforce requirements decrease at the end of construction activities.

However, the overall effect of the project ‘to the economy-will‘b

poaitive.
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5.4 PUBLIC HEALTH AND OCCUPATIONAL SAFETY

.Thermalipomerigeneration and'pipeline facilities'represent the usevof
well developed 1ndustrial technology for which occupational safety aric
health hazards are relatively well defined. The hazards associated
w1th plant operation are controlled primarily through the use of two
strategies. The first strategy involves the preparation of engineerir
designs that minimize safety hazards and control health hazards
associated with routine operations. This strategy is the most
effective means of minimizing 1mpacts to worker health and safety.xfy
This engineered approach to health and safety is an 1ntegral part of

the Jamshoro facilityrdesign.

1The second strategy necessary to control health and safety 1mpacts 1s:-7
Eimplementation of an effective facility program for health and safety.,
iFormal procedures that detail the methods to be used for the safe
completion of both routine and nonroutine operating and maintenance »11
“activities are necessary. The program must also be designed to educate
‘-workers regarding plant hazards and the methods to be employed’toy

-vcontrol'them;

jEffective implementation of these; WO strategies"“ill minimize impactﬁf;

fto occupational health,“nd safety at the Jamshor ,facil ty.
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Installation of thermal’insulation on stean pipes to prevent

Provision of shields or guards for moving parts to prevent

traumatic inJury

. Installation of handrails. toeboards and non-slip'surfaces for

.all elevated platforms, walkways, stairways. and ramps to

prevent slips and falls

\xAdequate grounding and insulation of electrical equipment to-

Aeprevent electric shocks
:Provision of adequate sanitary and: washing facilities to
;;reduce worker dermatitis from extended contact with chemical

~agents‘in,the’workplace

" 'Provision of facility ventilation to minimize heat stress

Specification of low noise equipment ‘and ‘the'enclosure of"
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o}’fDesign of equipment and ptovision of exhaust ventilation to
13imaintain the concenttation of toxic combustion gases and
’ptocess dusts in the workplace below recognized acceptable
levels (i.e. §0212 ppm, N023,ppm,vCQ:~50.ppm,_nuisance

‘dusts 10 mg/m®) (ACGIH, 1985).
The'facility health and safety program must be designed to effectively
protect the worker where engineering controls are not feasible, or are
inadequate. The health and safety plan must address issues such as:
o Provision and use of personal protective devices:
~ Footwear, respirators and protective eyewear and coveralls
for boiler cleaning‘ot other’haZardous maintenance"

activities

- Issue and use of hearing protection devices in hazardous |

noise areas

o' Frovision of. emergency ‘equipment such as. eyewashets. showets{

| and escape equipment

io;rfEstablishment of procedures tegarding confined spaces that

kaddress,vbreathing appatatus, detection of flte or explosive‘

;hazards, ventilation, uae of low voltage equipment, and entry

jand tescue procedures
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QiEst'blishme”t of proceduies for deenergizing equipment pric

?to maintenance. or for working on energized equipment

training program )
‘The establishment of good housekeepinz practices.

The production and transmission of electrical power enjoys low
occupational injury and illness incidence rates relative to other
general industry classifications. Iable 5-19 is a summary of
industrial injury and incidence rates for'ajnumter of industries by
standard industrial code in the United States. As indicated by the
table; an electric power facility has the potential for achieving low
impacts to occupational health and safety relative to other ecOnomic
activities. The Jamshoro facility design represents the‘use of proVen
standard powerigeneration and pipeline technology and, as such, should
not present any unique occupational health and safety problems. The
facilities incorporate health and safety considerations in their
idesign, and, in conjunction with the implementation of a facility
“health and safety program, should result in acceptable levels of . 1mpact '

.to worker health and safety.

More specifically, based on the design and engineering of the project

- pand the use of a tall stack for emitting air emissicns, no significant

'vffimpacts to the air quality of the study area are anticipated. Air

‘p'emissions from thenfacility,have been calculated and the predicteda
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Table 5-19

Occupational Injury and Illness Incidence Rates
U S A. 1983 S

599——-¥in vtgiadeeesgﬁj
Agticultural Forestty, and Fishing i ,
Mining
Consttuction

Manufacturlng

Transportation and Public Utilitiesf

Electric Services

Wholesale and Retail Trade A‘252§
Services f‘ 2n5§if
Finance, Insurance, and Real Estate - Z;Qh
Note

(1) Incidence rates per 100 full-time workers.

Source: U.S. Department of Labor, Bureau of Labor Statistics;
QOccupational Injuries and Illnesses in the United
States by Industry, 1983, Bulletin 2236, June 1985.
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"semissions are below the criteria established by both the World Bank and
b'U S EPA for air pollutants, with the exception of particulate matter.

However, baseline concentrations of particulate mattet ate above WOrld

Bank Guidelines and the contribution of the plant to;particulate

pollution Wlll be minimal (see Section 5 l h) The World Bank and U S;‘
EPA critetia are based on protecting the public health from adverse t{fi
effects of air pollutants, U S EPA criteria are mote strict than World‘

Bank Guidelines, and were. used to address air quality concerns at the

hospital to the south of the site.

In addition, no impacts to the public health are anticipated from
wastewater release from the plant. The plant wastewater managementw
system is designed to produce effluent that wiil meet U.S. EPA effluent
limitations for new electric power plants, USEPA 40 CFR 433. U;S,'EPA
effluent limitations were selected as‘recognized applicable'standards

so that conformance to standards can be demonstrated.‘

Some wastewater 'will be collected in evaporation ponds. These;pondsg
will be designed to minimize percolation and PteVenf‘B?OQﬁd,Q§§¢?.
contamination. A detailed description of thebimpacts on water -

resources and quality is presented in Section 5.1.3;

Solid wastes generated at the facility during construction and
,operation activities will include sludges, boiler c1eaning wastes,
containers, wood, debris, and ttash. Undet most circumstances, the

disposal of these items should not" imoact the disnosal canacitv of
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area. However} materials that are. considered hazardOus*in nature,could-

present a public health problem 1f d1sposed of 1mproperly.,iAfiﬁf' o

: ‘recommended solid waste management plan is. presented 1n Appendix (

There are also publ1c health 1mpacts associated w1th exposure to high :

voltage e1ectr1ca1 power transm1531on lines.‘ These 1mpacts 1nclude
hazarduand'nuisance shocks,vand can be prevented‘by fenceS'andlwarning

signs.
5.5 COMBINED EFFECTS OF PHASE I AND PHASE II

This environmental and social soundness evaluation has been carried out
principally for Phase II of the Jamshoro Project. In many cases,
however, a full understanding of impacts in the Jamshoro arearcouldf
only be gained through consideration of combined activitiesﬁoccurring‘
during construction and operation of both phases. Ihis fééui;edjéccess
to Phase I design ano operations information is not readily available
to preparers ofbthis report. Nevertheless, certain assumptions have
been made based ‘on available Phase I specifications and on WAPDA policy
'that allow at least ‘a preliminary estimation of net effects of the
iprOJect on the‘ecology and social environment-of—the Jamshoro area.
.IhﬁIQ;Sleapfégénts a review of these Phase I ano Phase‘II impaCts;f
_together;uithban estimate of combined effects anticipateolfor?the'

~‘entire Jamshoro Complex.
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CATEGORY -

WASTEWATER

. 901-¢

NV

Table 5-18

CUMPARISON OF PHASE | AND PHASE 11 ;
LSTIMATED ENVIRONMENTAL AND SUCIUECONOMIC IMPACTS

PHASE | PLAN AND ‘IMPACT.

Cooling tower blowdown will be. released
for irrigation. '

Steam generator blowdown will pe discugryed
to the evaporation pond.

Hater treatment wastes will be neutralized
and then discharged to tne cvaporation pond.

Plant drains will be treated for removal of
and grease then discnarged to the evaporation
pond.

Wastewater from air preneater washing and
boiler chemical cleaning will be neutralized
and then discharged to tue evaporation pond,

Sanitary wastes from the plant building will
drain to septic tanks. Contents of septic
tanks will be transferred to the evaporation
ponds.

A1l streams containing suspended solids are
sent to the evaporation ponds. -

It is not known if ponds are to be 1ined.
Possible ground water fmpact if not.

PHASE [1 PLAN AHD IMPACT

All wastewater streams except metd) cleaning-

wuste will conply with USEPA effluent
guidelines so as to be suitavle for reuse
in dirrigation. Individual stredws gre
are treated as follows:

Cooling tower Llowdown will pe oiscnarged
coutinously for irrigation except wiien
chlorine residual exceeds 0.2 mg/1.

Steam generator blowdown will ve recyclea .

to the cooling tower.

Water treatment wastes will be neutralized -

and then discharged to the evaporatian
pond.

Plant drains will be treated for removal
of 0il, grease, and suspended solids and
then neutralized for use in irrigation.

Metal cleaning wastes from steam generator
chemical cleaning and non-chemical cleaning
of the steam generator ang air preheater
will be neutralized ang discharyed to a
1ined evaporation pond.

Sanitary wastes will receive secondary

treatment and then be discharged to the
lined evaporation pond. No anticipated
harmful impacts from Phase Il disposal

of wastewater.

Suepended solids concentration in the
cooling tower blowdown will meet USEPA
effluent guidelines and therefore this
stream will not produce any solid waste.

Streams from the water treatment systems -
that contain suspended solids will be
recycled to the retention basins.

Periodic dredging of tae retention basins
will be required to remove the settled
solids. Since this material consists of
silt from the river water and nonpolluting

treatment chemicals, it will be placed in a
landfil

CUMULATAVE [iPACT

Possivle yround water contamination
if Puase | evdporation punds ure

~unlined. uvtherwise, nu ndrutyl

impdcts. denefit ydined frow
availapility of irrigation water
and presence ot tanascape veyetdtiun,



Table 5-18

COMPARISON OF PHASE I AND PHASE 11
ESTIMATED ENVIRONMENTAL AND SOCIOECONOMIC IMPACTS

CATEGORY : PHASE [ PLAN AND IMPACT PHASE {1 PLAN AND [i#PHCT

WASTEWATER (continued) o
in a landfill, O0il and grease will be
disposed of off-site ur recycled in the
plant,

Solids from netal cleaning wastes will
remain in the evaporation pond.

Solids from sanitary treatment will be
placed in a landfill,

STORMHATER MANAGEMENT

Plan for stormwater management is unknowi. Storuwater runoff will Le directed to tue raw
Contaminated water could reach the Indus water retention basins for suspended solids
River if tnere is no oil and gds removal. Stormwater contaminated with oil and
separation. grease will be treated for oil and grease

removal prior to release to the raw water
retention basins, Overflow from the basins
will go to tne existing natural site drainage.

N U N ,

ffa : No impact anticipated.

NOISE Maximum noise level at the. site boundary . ilaximum noise level at tne site poundary will pe
will be 70 dBA. ) 70 dBA.

AIR QUALITY

~Emissions Emissions of SO, NG, and part1cu1ate o Emissions of S0p, NO, and particulate
o emissions for Phase ] alone estimatasd to emissions for Phase I alone estimated to .
be less than World Bank guideline maximum be less than World II Bank guigdeline maxiwum,

No adverse impact.

Ambient Concentrations':

Solius from the piant drains will be placead - ‘'

CUAULATIVE IMPACH -

“(See avove )

No net impact unless Punase | site

runoff is not seyregated to prevent
oii and yrease from redcaing natural
grainage cnannels. Tnis coula result
in contaminated water reacning Inaus
River altnougn prooavly of little
amount dna siguificance.

~ Noise level at poundaries of sites not

to exceeq 70 QBA.

Comined emissiuns of SO; and N0,

from Pnase 1 and Pudse .11 are less
than tne World Bank criteria.

SUz, NO;, ang particulated
emissions are less tnan pre-19%v
Pakistan stanuards vut exceed
post-1yyu s>tdnuards for nU, and
particuldates.

Comnined concentration uf Z4-nour and
annual 50,, Z4-uour particulare and
annual NUp are less tndn EPA and
World Bank standards. Tne annual
particulate concentration exceeds tne
World dank and EPA standards cue to
niyn backyround. ,



Table 5-18

COMPARISON OF PHASE I AND PHASE [1
ESTIMATED ENVIRONMENTAL AND SOCIOECONOMIC IMPACTS

CATEGORY PHASE 1 PLAN ANU IMPACT

FUEL OIL PIPELINE .

No fuel oil pipe for Phase I alone; fuel oil
transport by rail via existing rail line and
new spur. HNew railroad construction of little
impact. Locomotive exhaust would result in
local minor reduction of air quality.

CULTURAL RESOURCES

Cultural resource protection program not
known, However Pakistan regulations require
p. vtection of recources, so major damage is
not ‘1ikely if Dept. of Archaeology is
consulted during construction and operation,

801-6 -

SOCIAL/INSTITUTIONAL CONCERNS:

Population -onstruction: Contractors responsible for
Increase housing workers. Potential adverse impact

if housing and facilities are inadequate.
Loordination by local governments and WAPDA
is required to plan for secondary population
increases.

Operations: WAPDA to provide housing for 1450,
pTuUsS apprcpriate facilities including school
to 12th grade, 16-bed hospital, mosque,
recreation center, shops, playgrounds, and
parks. Local gover -ents and WAPDA must
plan for secondary population increases.
Training: Lecal training and hire programs
planned by WAPDA during operations.

No significant sociological problems
anticipated,

PHASE 11 PLAN AHD IMPACT

Pipeline to transport fuel oil frow Karacni to
to tne site. Significant net enviromaental
impact. .

Chance-find procedures and continued 1iaison
with Dept. of Archaeology recommended. Pre-
construction surveys also recommended. Ho
significant impact iikely.

Construction: Contractors responsiole for
fiousing, Potential adverse impact if nousing
and facilities are inadeyuate.
and WAPDA must plan for secondary popuiation
increases.

Operations: WAPDA to provide approximately 6U%

of housing and related facilities witn facilities

similar to Pnase I. Llocal governments and WAPDA
must plan for secondary population increases,

Training: Local training and nire programs
planned by WAPDA during operations,

No significant sociological problens anticipated,

Local governments

CUMULATIVE [i#lPACT

Tue fuel oil pipeline is comwn w0
Pnase I ana vnase [I. Tue piping wili
include seiswic criteria to prevent -
failure of tiue piping uuring dn
eartinyuake. Leakaye from pump .
shafts, flanyas, and valve stews will
pe contained in we puwp and neater
stations and oil storaye areas to
prevent release of fuel ¢il to tne
environment. tio locomotive use would
result in net inprovement of air
quality for comvined I and {1 uver [
alone.

.ittle or no impact to culturdl
~esources likely if existing
yrocedures are followed,

Effect of operations workers noused in
Hyderaoad expected to ve minfwal,
Construction worker influx could ve
disruptive to Jamsnoro area if
adequate nousiny and facilities are
not provided.

A land use plan and clearly designed
program to nouse construction
personnel and dependents has oeen
recommended to reduce impacts.
Adequate support facilities sucn as
medical, recreational, and educatiundl
will relieve effect of increased
population.

Training and hire of local residents
important 4as well, AR
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-ATEGORY

[ransportation

Jecupational
)afety and
fealth
lazards

Table 5-18

COMPARISON OF PHASE 1 AND PHASE 11
ESTIMATED ENVIRONMENTAL AND SOCIOECONOMIC IMPACTS

PHASE I PLAN AND IMPACY

Construction: Increased truck and worker

cormuteé traffic should contribute noticeably

to already heavy traffic between Karacni,

Hyderabad, and site.

Operations: Relatively light traffic north

of Hyderabad to site should not be significantly

affected by project.

Impact during construction could be noticeable,

“ut of short duration, Little impact during
perations,

acility construction and operations planned
0 be in accordance with WAPDA policies ana
rocedures. Impacts to safety and healti
elieved to be minimal,

PHASE 11 PLAN AdD IMPACT

Construction: Traffic will ve further incredsed
over Pnase | level,

Operations: Traffic nortn of Hyderabad towdrds
site would ve ircreased, but probavly not
significantly.

Impact during construction more than Phase I
alone. Little impact during operations,

As with Pnase !, facility construction and
operations are planned to be in accordance
witn WAFDA policies and progedures. In
addition, Pnase Il activities reflect
USISHA, and World Banx/USAID/USEPA
environmental protection guidelines ang
standards. No significant impacts to worker
health and safety are anticipated.

CUMULATIVE IMPACT

A noticeavle suurt-terw incredse in
local traffic will occur durin, o
construction. Long-term traffic nedr-
site should ve wodest. In votn cases,
impacts can ve wmitiyated vy stayyered
work-snifts, vusiag of workers, and
on-site residential cowmunity.

No significant impacts to worker
nealtn and safety dre anticipated
if WAPUA, World Bank, USAlu and:
otner standards and yuidelines are-
followed as planned.



'6.0° MONITORING AND. MITIGATION

A summary of recommended environmental ‘and: soc:

mitigation is presented in Table 6-1 on. page ‘,”“i Along withlspecific

monitoring programs and m1t1gat10n measures, a program is recommended
for coordinated management of Phase I and II activities which affect

the env1ronment. . This . overall management program would include

standardization of relevant procedures and equipment (such as emergency:

equipment) for Phases I and II.
6.1 ENVIRONMENT

The potent1a1 1mpacts to the natural and socioeconomic environment of
the Jamshoro area resulting from the proposed construction and‘ |
operation of Phase II of the'Jamshoro,power generation complex-vas '
discussed in the previous section. In this section, methodsfto reduce
eliminate, or compensate for these consequences are presented.ii‘
Monitoring programs to ensure continued success of these corrective
measures are also presented. Subsequently, Section 7 will present

costs for the various recommended monitoring and mitigation programs.
6.1.1 "VEGEIATION
The design basis for Phase II of the Jamshoro power generation complex

incorporates many features which mitigate potential impacts on‘

vegetation while at the same time‘reflecting good engineering
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l_practice.( These proJect design features include minimizing the width

nof the pipeline right-of—way (ROW), direct routing ofdpipeline

*alternatives, using existing infrastructure, careful planti;itew

ilocation, containment of liquid effluents, and erosion—contro {measuren.

Acreages of natural vegetation disturbed by the pipeline are reduced ,

through minimizing ROW width and pipeline'length, and using existing
1nfrastructure wherever possible. The ROW width is limited to 30

meters, which in turn- limits the amount of vegetation disturbed by the
fuel oil pipeline. The 1engths~of the proposed routes of Alternatives
I and II have been minimized to the extent possible which also results
in minimizing lost acreage.' Existing infrastructure (e.g., highways,

site access road) is used wherever possible, which prevents the loss of

: additional acreage of vegetation to construction of new facilities.

The location of the Jamshoro plant also will reduce potential direct
impacts on vegetation as a result of construction activities., The j'i
proposed site is located in an area of low vegetative diversity and
with vegetative cover ranging from 1 to 15 percent. ‘Loss of 70 acres
of tropical scrub forest vegetation forvPhase‘II facilities is a . |

" minimal impact compared to the potential loss that would be incurred by
‘siting the plant in the extensive stands of acacia and mesquite along
dry streambeds to the west of the site, or in‘the‘riverain'areas to the
east,along the Indus River which include.remnant areas of natural =

riverain forest.
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‘ The workers colony may require as much as 150 acres of land with the

same scrub forest vegetation as for the plant itself Again,

'considered minimal imp':t considering the extent of this‘ e etation }y

vtype in the province., In addition, landscaping of the workersw
w1th proJect irrigation water would offset ‘the. loss of natural

vegetation.‘

/lne extent or impacts of the Phase I1 fac11it1es to vegetation downwind;m

'and at some distance from Jamshoro is minim3l, - WOrld Bank guidelines&

f and USEPA standards are being met for airborne substances of most
concern to local species of natural and cultivated plants,- The_morei
stringent USEPA standards have been chosen because of specific |
consideration of health of children and the elderly. As was discussed
in Section 5.1.1, this will minimize any potential damage to specific
crops which may occur downwind under particular conditions. 'Although
- damage is unlikely owing to the intermittent eiposurebof plants to
relatively modest pollutant levels,;on-site monitoring of-farmlands

should be carried out to assure that vegetation is’protected.lh

‘The plant design includes the use of . curbing around facility componentsi

A’to contain spilled or leaked hazardous materials. For example,

”?lube o0il storage tank -area is encircled by a 6-1nch curb whidh enclosesi

;fthe storage tanks, a lube oil transfer pump, a sump, and ‘a drum

-,dispensing\areaf ste of curbed containment designvfeatureslmlnimizes
.thevchancemfor spilled or leaked toxic materials to contact vegetation

in;theCsurrounding area. Tank areas should be inspected at regular

© AK3I/L30d tgiRev.lL . 6=3
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7intervals to spot 1eaks before they become a problem, and enclosed in

security fences.~ Tank layouts are in accordance with API standards., -

The design basis for'the'plant'also minimizes potential effects on
vegetation at the Jamshoro site through containment of wastewaters in
clay~ or plastic-lined evaporation ponds. Certain liquid effluents'

which have been treated will be available for use as irrigation water.‘«

Water from cooling tower blowdown averaging approximately 20.76vmillion
liters per day will be treated to USEPA standards for release to
surface waters and made available for irrigation. Sewage treatment
effluent (345,040 LPD) and boiler cleaning wastewater (approximately_2

million LPD) will be ponded for evaporation in lined nonda.

Although much of the route traversed by either of the pipeline
ialternatives is flat or rolling terrain with low erosion potential, S
some localized areas will have higher erosion potential (e g., steeper
slopes, wash crossings) Where appropriate, the pipeline design will
incorporate slope protection on banks to control erosion of ditch
‘backfill during periods when wadis are'carrying storm runoff. Erosion
control measures also will be employed where appropriate to minimize;p*
pslope erosion along the ROW. Incorporation of effective erosion

}control measures will reduce: effects on vegetation in surrounding ‘areas.

obpill prevention detection and clean-up procedures should be’ placed in

ll Lstablished

internationally, 'The contractorhfor the. pipeline should review current
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WAPDA procedures for pipeline safety and clean-up, and propose any ;j

changes in existing policy and practice which may be necessary for thisi;

specific project. Particular attention should be given to stream bed i

crossing whereby spilled oil could make its way to the Indus River. |
Strict adherence to state-of-the-art pipeline construction for crossing

of streambeds should be ensured in the design of these crossings.
6.1.2 WILDLIFE

A number of potential impacts on wildlife are mitigated by the‘design
ba51s for Phase II of the Jamsho:o power generation complex. 'Project
design features which avoid or reduce. potential impacts on wildlife
include: the screened water intake and'fish return; the plant site.
location, routing of the pipeline alternatives;_and:containment of

liquid effluents.

Impacts of the water withdrawal system on fish in the Indus River=will
be minimized by designing the itake structure to exclude fish. The’;
current design basis provides for an intake of the wet pit type witbb
traveling water screens (Bechtel, 1986). In addition, intake
velocities of 0.12 m/sec (0.4 ft/sec) reduce intake sufficientlytto .
minimize entrainment of fishes and fish larvae.’ Currently, a maximum

velocity of one (l) foot-per-second is used as a guideline in the u. S.

The lqcation}of:thewplantfsite?and?routing;offpipeline;alternativesWV'

site is located in an area of relatively low quality wildlife habitat
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:(tropical scrub forest vegetation) which supports a relatively low
diversity of wildlife species compared to that of the wetter areas east
and west of" the Jamshoro site. Clearing of the extensive stands of
acacia and mesquite along dry streambeds to- the west and the riverain
areas to the east along the Indus River (including remaining areas of

natural riverain forest) is avoided by locating the plant site as'?;fhl

proposed in this ‘semi-arid habitat. The plant location also m1n mizes
potential effects on species considered to be endangeted or vulnerable

by the governments of Pakistan and the United States,ﬂ

Thefeffect of habitat removal by the workers' co10ﬁ§31§~éséim;:éd-t&’be
minimal, again OW1ng hoth to the great extent of vegetation of this
type in this region of the province, and to its minimal value as
habitat. No formal surveys of the region have been made. Although it
is possible that the threatened and endangered desert monitor and
chinkara may be found in this area it is considered unlikely. A site

survey, probably on a seasonal basis, could reduce these concerns, and

has been recommended.

The facility has been designed to minimize off—site impacts through
adhe’ence to World ‘Bank guidelines and USEPA standards for air -
emissions. Owing to the high natural background levels of suspended
particulates in this portion of Sind, the modest increase of
particulate matter from the Complex (<l%)-is not b¢1i¢V9d;?°‘P9§éié35

threat to local wildlife.
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Evaporation ponds’can be an attractive nuisance for water birds. It is
recommended that their use by birds be monitored to determine if

exclosure netting is necessary. Also, the ponds should belséqufe;yjfﬁf,

fenced to prevent access by animals and people. Warning signafahouldf?f

be clearly:poated‘to further deter human consumption.:

‘Proposed routlng of the pipeline alternatives also reduces potential
1mpacts on wildlife by paralleling existing ROWs for most of either

. route. Some disturbance and adjustment of wildlife populations along’
these existing ROWs has occurred previously. Routing the fuel oil
pipeline parallel and in close proximity to an existing wa avoide
disturbance and displacement of wildlife populations in a less
accessible, currently undisturbed area. Neither alternative route
crosses the Indus River which greatlypreduces the chance of an oil

spill reaching the Indus and affecting aquatic biota.

The use of curbing aroundtfacility components minimizes the chance for
spilled or leaked toxic or'hazardous materials to contact wildlife in
the surrounding area. The design for the plant also minimizes ~
potential effects on wildlife through’the dontainment‘of:wastewaterejin

clay~-lined evaporation ponds.

Although much of the route traversed:by‘either-of the' pipeline .
alternatives is flat or rolling terrain with low erosion potential.».
some localized areas will have higher erosion potential (e g.. steeper

slopes, wash crossings). Where appropriate, the pipeline design will
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incorporate slope protection on banks to control‘érqsiaﬁmof‘diféh“;
backfill during periods when wadis are carr}iﬂé'st6§m rdAoff; ErdgianA
control measures also will be employed where appropriate to minimizé
slope erosion along cthe ROW. These measures will minimize siltation of
waterbodies into which stormwater runoff discharges and resultant

effects on aquatic wildlife.

6.1.3 WATER RESOURCES

6.1.3.1 Monitoring

No return discharge to the Indus from Phase II operations is planned,
and thus no Indus monitoring is recommended. As an integral part of
the project operations, key wastewater streams and effluent from

Phase II will be monitored. The monitoring program will consist of
data sampling, data analysis, laboratory analysis,and training of
staff. The monitoring will ensure efficient plant operation and would
further verify the quility of water released from the project for

irrigation purposes.

It is further recommended that ground water monitoring wells be placed
to verify the integrity of the lined evaporation ponds. Local ground
water, although reportedly brackish and of little domestic or

agricultural use, if contaminated could eventually affect the quality
of Indus River water. The responsibility for monitoring would be that

of WAPDA and, or the local health organization. If contamination
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likely to be associated with ponded effluents was detected, inspection :

and repair of pond 1ining might be necessary.
6.1.3.2 Mitigation

Plant. Wastewater Management

ine plant wastewacer management system is designedfto“produce‘ancf?c
effluent either snitable for release as agricultural irrigation ﬁate
or for ponding and evaporation. Thus, water will not be returned .

directly tovthe Indus River. Irrigation water will meet the Unitedv

States Environmental Protection Agency (USEPA) effluent limitationsgfor;‘“

new electric power plants, USEPA 40 CFR 433,

All wastewater streams except ‘those generated from the metal cleaning o

operations and the cooling tower blowdown will first be stored in a’

retention basin. . The effluent from the retention basin after passing
through the pH adjustment tank will then be treated to USEPA standards
and then be transferred through a site drainage pipe to a holding pond

for eventual release to irrigation canals. The effluent of the cooling

tower biowdown and a portion of the steam generator blowdown, will also‘i
be treated for irrigation. The effluent streams of the metal cleaning' o
operations - aiyr preheater washdown drains, boiler drain header, boileri

washdown drain - will be directed to a precipitation-evaporation pond,ff

after lime treatment in a boiler drains storage tank.
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Chemicals will be introduced to the circulating cooling tower water for

"a num‘er of purposes. These chemical additives will be for pH
adjustment, biofouling control to inhibit corrosion, and to control ‘
lscale formation (CaCOs precipitation). The chemicals will be limited
,to those receiving prior approval by the Pakistan regulatory agencies.
:Generally, they will be drawn from a list of chemicals approved by
internationally recognized authorities on environmental safety of these

types of materials, such as the USEPA.

The retention basin will provide a common collection point for the
various waste streams, equalization of the intermittent waste flows,
passive homogenization of the various waste qualities, and an open area

for further surface oil skimming.

The effluent streams directed to the retention basin are as follows.
The demineralized water makeup system low.TbS waste will be pumped from
the low TDS waste sump directly to the retention basin, the effluents
from the condensate polisher sump and the high TDS waste sump will be
led to the retention basin after passing through a neutralization
‘tank. The effluents from the turbine area sump and the boiler area
sump will be directed to the retention basin after they are passed

chrough an oil/water separator.
‘;The turbine area sump will collect waste streams ‘from the condenser pit

sump, condenser waterbox drains, lubricating oil equipment and floor

v‘drains, and the turbine area equipment‘and floor drains. The boiler
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area sump will collect waste streams from the boiler pit sump, airw
preheater drains, ‘and boiler area- floor and equipment drains. The
condensate polisher sump will collect waste streams from the condensate
polisher system, condensate polisher regeneration system, chemical B
control system drains, and the chemical storage area drains. The high.'
TDS waste sump will collect waste streams from the water treatment area

-floor drains, chemical mix and day tank trains, and the demineralized

water makeup system.

The pH of the water in the pH adjustment tanks will be continuously
monitored prior to the release of the effluent into the site drainage
pipe. The precipitation-evaporation pond will be provided with an

impervious lining to prevent seepage of wastewater.
In summary, the following chemicals will be used in plant operations:

o River water and wastewater treatment
~ Alum, ferric chloride or ferric sulfate
- Polylectrolyte

-  Sodium hypochlorite
0 Make-up demineralizer and condensate polisher

- 'Sulfuric~acid

-~  Sodium hydroxide
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Feedwater treatment .

_,és Trisodium phosphate

gCirculating water treatment

{} Sodium hypochlorite

f;J' Sulfuric acid

»A variety of chemicals are used in the chemical 1aboratory for

testing water, solid waste and fuels.

*All chemicals are stored and used in areas where they can be reclaimed
iand treated in the event of an accidental spill. A 1imestone-fi11ed i
pit will be provided under the acid storage tank to neutralize -
potentially large spills in the event of tank rupture.'.

The floor area surrounding the demineralizer trains will.be‘carbed tour
contain spills, and each train will be orovided with an acid-resistant
brick-lined trench to transport spills and regeneration wastes to the

wastewater treatment system for neutralization.

hAlthough not specified explicitly in the design criteria, in compliance

with the USAID guidelines, all facilities will be located above the

100-year flood plain elevation Likewise, the retention basin and the e

1evaporation pond will be designed to accommodate all stormwater with
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sufficient freeboard. approximately 3 feet (1 meter) to prevent

overtopping.

River Water Intake

It is recommended that WAPDA assure that development of the Phase I‘and

Phase II intake facilities b coordinated, not only to avoid

unnecessary duplication of effort and equipment, but to reduce by use'

of a single screened intake, environmental impact at the3tn ul.‘;5“3~f

Sanitary Wastewater Managemen|

A sewage collection system and a sewage treatment plant will be builtl

to handle the sanitary wastewater from the plant and the workers

colony. Sanitary waste stream constituents of environmental concern

include decomposable organics, suspended solids, plant nutrients,‘and

pathogenic organisms. Although the detailed design of the system has

not been completed at this time, the waste stream will receive

secondary treatment followed by chlorination. Sanitary effluent from’

the plant may be recycled; the final disposal of the effluentbwill be

to lined evaporation ponds. It will not be made available for'

-irrigation water unless higher level of treatment is’ warranted in thef;

‘i}jfuture.
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-Stormwater Management -

Two main divisions of drainage. are considered. They are (1) surfacef
drainage of runoff water from undeveloped areas, pavements and roofs,v
and (2) surface drainage of runoff water from developed areas with -

potential for contamination by pollutants such as oil and chemicals;:,

Surface Drainage of Undeveloped Areas

The design criteria for the drainage system are based on the flow
generated from each runoff source by a 10-year storm. The water runoff
generated %s conveyed by open ditches and culverts to the raw water
retention basin to renbve snsnended selide andhthie'is discharged via

an overrow*stfucturetto'exiating surface drainage.

Surface Drainage of Developed Areas

The major runoff sources in this category are the fuel oil pumb areas
and the plant equipment drainage area. The water runoff generated by
the design storm is conveyed by perimeter ditches to collection basins
and/or pumps that serve also for oil removal and settling to remove
suspended solida from the runoff. The efflnent is numped to the raw

‘ waﬁer,teten;ipndbaein and diachargedjtdyex1e§ing enrface drainage.
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Solid'ﬁeEte Menagenentu

A recommended solid waste managemeat plan is- presentedﬁ#n’ ppendix G.

A plan eimilar to this should be formulated and initiated by WAPDA to
minimize the potential for contamination of aurface waters and »"
groundwater., It is critical that Phase I and Phase II solid waate

handling be coordinated within this complex.

Hazardous and Toxic Waste Management

It is. recommended that plans for the handling of accidental
uncontrollcd discharge of hazardous or toxic eubstancea used in the L
plant be developed before construction and operation of the Jamahoro"

Complex. Substances of concern include lubricating oil, fuel oil,

gasoline, chlorination chemicals, caustics, acids, solvents, chemicals .

for control of health and disease vectors, and pesticides. Control

measures need to be formulated to minimize the potential for

contamination of water resources. This is the responsibility of WAPbA,'

although it could be prepared by a contractor as part of development
for the Phase II facilities. Hazardous and toxic waste management
plans for both Phases I and II should be fully integrated and

adminiatered'centrally.
Uncontrolled release of hazardous or toxic substances is prevented by

containment measures such as curbing, retention walls, retention basins

and specially designed storage and handling areas.

AR:7136d tg:Rev.l S 6=15-

300



Emergency Planning -

'WAPDA should be certain that an, effective Emergency 0il Spill Cleanup
Plan is in place before construction and operation begin at Jamshoro,
along the pipeline and at the Port of Karachi. If such plan does not
enist within WAPDA or the Port,

.~ WAPDA can have a suitable program
 prepared under contract, possibly by the firm designing and |
constructing the Phase II power generation and oil supply facilities.
This plan should be integrated with Phase I activities to ensure that
equipment used and procedures followed are standardized throughout the

complex.

Health and Safety

WAPDA should also ensure that a. suitable Health and Safety Plan g

prepared for both construction and operation of Phase II, again}
integrated with Phase I operations., Existing WAPDA plans can be
adapted, or a new plan prepared. Port of Karachi health and safety

procedures should be reviewed for adequacy.
Erosion and Sediment Control Measures
During the project construction, control measures will be employed to

minimize soil erosion and to avoid release of sediment rich stormwater

runoff into surface waters, primarily the Indus River. By proper
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scheduling of the construction activities, the smallest possible
exposed area will be left unstabilized for the shortest duration of n

time to avoid excessive soil erosion., Mulching, as a temporary

measure, followed by natural re-vegetation should be used to stabilize;

exposed cr1tica1 areas to reduce erosion rates.

Temporary structural measures such as diversion dikes, interceptor
dikes will be used to isolate exposed construction sites. Sediment
traps or sediment basins will be used to contain stormwater runoff, f

thus reducing sediment transport into the surface waters downstream.

Pipeline Route

Both of the routes for the pipeline cross several streams and dry wadis
of large widths. Along the Alternative I route, the major crossingsk
(over 200 meters wide) are at Ghagr Nala, Lat Nala, Ran Pethani, Kalu

Nadi and Baran Nadi; and the minor crossings are at Khal Pani, Mu11a~'

Nadi, Chakri Nadi, and Rod Nadi. Along the Alternative II route, Baran

Nadi is a major crossing; the minor crossings are at Kuni Nadi Ajigar ~

Nadi, Koras Nadi, Mera Nadi, and Choriko Nadi.

Soil conditions along both routes are fine grain silts -and clay with-
subsurface conglomerate in some areas extending down to pipeline
fdepth. Surface indications are that the conglomerate is weak and

_ stratified and if these conditions exist below the surface, this type
of rock should be rippable and would not present a problem to a

{properly equipped pipeline contractor.
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There does‘not appear to be groundwater near the surface along the‘
‘Alternative II route (Super Highway) Along the Alternative I route
(Sui Gas), there are several surface indications of groundwater.~ Some
are in the form of salt bogs and the others are shallow pools of
standing water in some wadis. These wet areas may require weights to

anchor the pipeline in the ditch.

Without the benefit of a more detailed route investigation; theéareash
requiring special construction techniques are difficult to define}f¥ﬁ
Baged on the information available, it would appear that the 1argéf3::
wadis and the Baran River would be the main areas of special |
construction. If these areas can be crossed during the dry part'of the
year, much of the difficulty of these crossings would be renoved. The
wadi crossings would have concrete weight coating or river weights
spaced as required to maintain negative buoyancy when the pipeline is
empty. Slope protection may be required on the banks to control
erosion of the ditch backfill during periods when the wadis are ‘
carrying storm runoff. In addition, the pipeline will be buried below
the maximum storm depth expected during the design flood conditions.to
ensure that the pipeline would not be exposed, leading to subsequent |

damage and oil spills.

The most conservative construction and inspection techniques do not
guarantee that a pipe break will never occur. Nor can malicious action
be prevented with complete certainty. The fact that most of these

 wadis terminate at the Indus River makes it imperative that spill
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prevention. detoction. and clean—up procedures be prepared in advance e

of transfer of oil through the pipeline. These procedures should be an

element of either the Hazardous and Toxic Waste Management or the

Emergency Planning documents, prepared by WAPDA or. its contractor.,
6.1.4 AIR QUALITY

The Jamshoro Phase II facilities have been designed to reduce‘air

pollution emissions generally below levels which are considered harmful

to humans by the World Bank and the USEPA. To ensure that these ground

level concentration standards are met, WAPDA should establish
continuous monitoring stations at points projected by air quality
modeling to have the highest pollution levels during the summer and
winter prevailing winds. In addition, sensitive receptors such as
hospitals and prime agricultural areas should be considered for

continuous monitoring programs as well.

In the event that design criteria limits of ground level concentrations
or stack emissions are exceeded, WAPDA has several optional measures
available to them. These could include actions, e.g., reducing power
output temporarily, changing fuel to a reduced sulfur content, or the

'addition of pollution control equipment.

'5A‘stacﬁ‘gas‘monitoring program should also be developed to assure'thatf}

‘;air pollutant emissions from the power plant stack also comply with thev:

4“World Bank guidelines and World Health Organization criteria. This

,vmonitoring is performed and results displayed conLinuously..
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‘ The proposed air quality‘monitoring program is summarized in

:Table 6-2. The air pollutants being measured will include SOz, NO,

NO,, 0; and particulate matter (PM) Measurements of SOz, NO, 'f"

‘ NO. ard O: would be continuous. Sampling of PM will be for 24-h

average periods. Precise site locations would be selected in the
,field. and would consider security, terrain, and accessibility, power ,1;

availability, proximity to maximum impact areas and sensitive areas.ﬁ,%

| Meteorological monitoring should cover the entire spectrum‘of‘datag
required for air quality modeling. Such data include wind speed and
direction near the surface and aloft at stack exit elevation, ambient
temperature and relative humidity, atmospheric stability and mixingp
height. A meteorological tower near the plant site‘would provide wind
speed and direction at 3 levels, temperature at 2 levels ‘and dew point
temperature at 1 level. Relative humidity can be deduced from |
temperature and dew point temperature. Atmospheric stability would be
deduced from the vertical temperature gradient and measure of i
horizontal turbulence (sigma theta). Mixing height would be monitored

continuously by an acoustic sounder.

A quality assurance program would be carried out to assess the ’ f% .

reliability, accuracy and precision of the collected data. Annual
reports summarizing the ambient air quality, meteorological and‘air,
pollutant emission monitoring program results should;be prepared."hir
quality modeling should also be carried out to assure that the air

‘quality, meteorological and pollutant emission measurements are
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Table 6-2

' ]thoposed:Ait'QﬁaiiﬁfbMdﬁicoring Programs

Frequency Number of Location of
Type of Parameters of Monitoring Monitoring
Monitoring Measured Measurement Stations Stations
Ambient air 502 Continuous 3 1 near Petaro
quality NO, NOx Continuous 1 near Liaqat
03 . Continuous Hospital and
, Sind University
PM 24-h avg. 1 near Hyderabad
N D R - 1 north of

Hyderabad in
sensitive agri-
cultural area

Meteorology .Wind speed and Continuous 1 near plant site
direction, at 3 DRI C
levels, tempera-
ture at two
levels, sigma
theta and dew
point tempera-
ture at one
level, mixing

height
Stack gas 50z, NOz, ‘Coﬁ;iQQQuéwa;‘~i/ﬁniﬁi
monitoring PM I Rt s
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consistent and that the design of the monitoring network is appropriate

Based ¢ on the air quality analysis presented in Section 5 1.5, 1t

‘appears unlikely that there would be any significant adverse

environmental impacts due to air pollutant emissions from the‘Jamshoro

project. However, if unacceptable impacts were to occur, appropriate
m1tigation measures focusing on management and operation techniques
will be employed by WAPDA in consultation w1th government agenc1es., -

6.1.5 NOISE

6.1.5.1 Construction

The PhaseﬂIIvfacilities are designed to meet World Bank guidelines form

noise control, as well as U S. Occupational Safety and Health

Administration (OSHA) guidelines for. worker safety. Furthermore,'most

of the construction activity will occur during dayllght hours reducing

the potenfial for interfering with sleep. The mitigating measures

which will be implemented 1nclude.»'
o  [Ensure that all engines are properly equipped with mufflers -
o “Limit higher noise operations to daytime hours -

° ‘Equip stationary equipnent with enclosures and silencers
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Limit construction equipment to those which meet the European[_

Economlc Community 80 dBA limit.
6.1.5.2" Operation

In order to llmit noise 1mpact to the workers' colony;..the: following .

mitigating measures will be implemente..,
o - Design forced draft: fans with intake silencers
o Acoustically lag the recirculation fan breeching and ducts '

,oL_:iiniﬁ.eooiingiiower%fanpﬁiaoejfipiepeeoa'tofleaaéﬁhaanO;QdO

“fpm
o Equip the electromatic steam vent with a silencer

o Set design limits on noise from rotating equipment, control

valves and transformers

Large rotafing equipment such as‘pumpa@jmotors;gand;tnroinegf

Qiiifbefioeated-invbuildings

The ISO recommendation‘estimates the response from the communitymby‘

comparing he in ruding noise with the appropriate crite“ o1 value

the intruding”sound exceeds the criterion value, a response from the
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vcommunity is likely.t An estimate of the public reaction which may be

Afnormallv is exnected is nrpnentpd in Tnhln h_lo

The WOrld Bank ‘has adopted the recommendation of the USEPA for -
protecting the public personal comfort and well-being as well as from
‘ noise induced hearing damage (USEPA, 1974 The World Bank, 1983)
'These limitations are Lan = 55 dBA for residential areas including o
~hospitals and schools, and leq(24) = 70 dBA for commerc1a1
'industrial, farmland and unpopulated areas. These-USEPA recommended -

noise limitations will be used as guidelines for project design.

6.2 SOCIAL AND INSTITUTIONAL CONSIDERATIONS

This section presents recommendations for a-strategy'to enhance the
Benefits and reduce the social costs of theiprojectl‘ The

recommendations discussed here include:

Development and implementation of’adeqﬁatéflandiﬁsegplanSTand

controls for secondary development

,A public information program to communicate pjojectl7

iinformation to. the local population and to: local officials and

Tlandowners‘

:A program to hire locally and”to train the local workforce for

~project jobs
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‘Prov181on of adequate communlty services and infrastructure t0a

“serv1ce antlcipated populatlon growth durlng consttuctlon and .

7operation

Vsafe, sanitary housing and faciiities‘for workers duringe
vconatruction, and workers' colony during operation forfd

emoioyees and their dependents

Road 1mprovements, bu31ng of workers, staggered workshlfts,
truck convoys for n1ght travel, and implementation of good
driving and vehicle maintenance pLactlceSv

Implementation of archaeological chanCevfindaprocédurea

A program for overall management and'acheduiing_foEfPﬁaeés I

and II
These recommendatione’are discussed below.
6.2.1°  ADEQUATE LAND USE PLANNING- .
Adequate land use plann1ng is essent1a1 for secondary growth related t<
project development. The Government of Pakistan and the Government of
Sind should ensure that land use plans have been‘developedband are in

place before project development, and that plans are'implemented by‘v

local governments in order to prevent uncontrolled growth. The-
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,preferred location of business and residential development resulting

' from secondary growth should be determined before prOJect construction

6.2.2  PUBLIC INFORMATION PROGRAM

A publ information program should be established to communicatefvfo s

prOJectfinformation to the local’ popu1ation. Community re31stance is a

' vcommon risk encountered by any industry seeking to site a facility.;-‘
’W1thout community acceptance, construction and operation can be delayed

or prevented.

The attitude of the Sindhis will have a significant effect on the;'f
successful construction and operation of the prOJect. If the local
population does not perceive that the. prOJect is benefitixg them,l'”j‘
‘xlack of local cooperation, or even active resistance, could result in
"project delays. In order to establish good relations with the people
in the Hyderabad and Jamshoro area, and to establish a positive public
~ perception of the project, a public 1nformation'programvshould»be

established‘early in the planning phase.

'The,goal‘of the public information program will’be’to'conveybiu

-
- information on the benefits of the project, such as the provision of -
i electricity and increased economic activity including employment‘ and

the potential adverse impacts of the project, such as economic

" recession at the end of construCtion”and"oPeration‘}AThe,con " #QStionﬁ
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program would 1nc1ude one specialist 1n mass communications to develop L
‘and direct the program, and at least one local person who has been
‘trained 1n nublic communlcation and is fluent in Sindhi, to help |

_1mplement the program. The program would 1nclude.

’Identifying w1th1n WAPDA an ea511y accessible source of

faccurate and timely progect 1nformation, to av01d problems
jresulting from lack of 1nformation, or from 1ncorrect or

conflicting information.‘

Identifying community leaders, including village, umion;
district, and proVincial representations, as well as’group
and individuals, who are concerned about the project, or wl

‘may be affected by the project.

Surveying possible methods of communicating with- groups and
ind1v1duals, both educated and uneducated, and determining -
those most appropriate. Methods will include presentations at '
pubiic‘meetings, such as those held after Friday afternoon
prapers, and use of the local radio and newspapers. Care will
be taken to use suitable terminology and language for the

1ntended audience.
JADevelopingfa}scheduie‘forcmeetings,andjpresentations

‘“Developing a program to maintain contact w1th the public and

f.the media, and to anticipate and respond to questions.
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6.2,3 ' PROGRAM FOR: HIRING AND TRAINING LOCAL WORKFORCE

A: program to train and hire the local labor force will” create a ’
"positive climate for the proJect. It is WAPDA policy to hire localﬁ
for ‘positions up to Grade 16. Qualified local Sindhis will be hired
whenever p0351ble to encourage good community relations., The“
utilization of the local labor force will also mean increased economic
growth for the prOJect area, and a’ reduction in 1mpacts associated with
the influx of workers from outside the area. As discussed in~Section'.
' 5.3.1, both skilled and unskilled labor are available in the project
area. Training programs will further enhance’ the skills of the local
labor pool, and ensure that workers have the~necessaryaexpertise to~5u'

~ perform effectively.

The objectives of . training programs will be. (l) to develop and expand
a program for local employees in specific craft, supervisory, and :
management occupational skills, utilizing resources available in the
prOJect s geographic area, (2) to educate employees to become training
superv1sors, (3) to enhance the region 8 economic climate, and (4) to
establish a permanent endemic construction workforce of proven

' technical excellence.:

~The:following steps will be taken to implement the training program:

Survey aud evaluate local resoﬁv esf(t chnical schools and;

Htraining centers, instructors, cu*ricula, training aids,vi{

teaching materials)

' AR:7l36diltg:kev,l - 6-28

2157



fIdentify areas where additional resources and tra1n1ng are

frequired
‘Select and train local instructors: '
‘Develop recruitment, screening and testing procedurés

{Design ‘culturally oriented classroom and on-the-Job curricula
utilizing a program guide tailored to meet the 1ndividual
participant's needs based upon the levels of responsibilit3

and disciplines which will be required,

Programs will also be established at local technical train1ng schools :7
in the Hyderabad and Dadu Districts, and at engineering universities in.-
the area, such as Mehran‘Engineering Univer31ty.‘ In addition, WAPDA |
currently has a working relationship with the Electric Generating
'Authority of Thailand in ‘Bangkok, which provides training programs for

power plant employees.

Training programs must begin early in the proJect so that local workers

have the necessary expertise to fill construction and operatiln;

:workforce requirements.

642.4 . PROVISIONS OF ADEQUATE :COMMUNITY SERVICES AND INFRASTRUCTURE

Deficiencies in the supply of housing and community services can :

degrade the quality of life.ﬁ This can lead to increase in wor erx
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“turnover and delays 1n construction schedules, thereby adding
substantially to project costs. Unless growth is managed in a .
coordinated program, economic opportunities evaporate, and the social

costs may exceed the benefits of a proposed prOJect.

The Government of Sind and Dadu and Hyderabad District Governments
should coordinate with WAPDA to discuss pro;ected 1ncreases 1n‘
population and to review the types of demands for infrastructure ar
public services. This process should include determining financial
responsibility for the proV1sion ofvservices, and the preparation of a
plan for the timely development of the infrastructure and provision of
services. The plan should include budget estimates for capital costs,

operation and maintenance costs, and personnel costs. The construction

contractor can assist WAPDA in thiS‘effort.

6.2.5 ADEQUATE HOUSING FOR CONSTRUCTION WORKERS AND PROVISION OF A

WORKER'S COLONY DURING OPERATION

During construction, contractors should provide safe, sanitary living
conditions for their employees. The provision of adequate housing and
facilities for workers should be a contract requirement for contractors

selected for construction.
“During operation, a workers colony will provide housing and community

' services for workers -and their dependents. A workers' colony will

freduce the likelihood of a squatters’ settlement near the site- (which
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o ”traffic-related impacts. Potent1a1 mitization measures inclu es

should be discouraged), and-will reduce secondary population associated
thh the proJect by reduclng the need for services in the pro;ect
area. The colony Wlll include amenities, such as recreation

facilities, to_maintain worker morale, and to reduce worker;turnoveri‘

construction workers will be provided Jointly by construction

contractors and the private sector, and for operation workers by a -

WAPDA colony and local private effort. This is likely to be successful

only with close coordination between the project and local development
interests and authorities. It is estimated that an influx of 4,000 to
7,000 people will be associated with Phases I and II. Opinions on the
availability of adequate local housing for outside workers ranged from
plentiful to virtually non-existent. Given the_importance of housing
to project workers, the reliability of local'priVate facilities should
be verified soon if WAPDA intends to rely on this resource. It is
recommended that WAPDA consider 100 percent worker housing unless
plentiful accommodations, supporting and transportation facilities'can

be provided.

Housing should be comparableé and adequate for workers of both Phase I =

"nnd“ Phaea TT.
- 6.2.6  TRANSPORTATION IMPACT MITIGATION MEASURES -

~LijA number of mitigation measurepimay be employed to lessen the: expected
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http:number.of

,offset work schedules to reduce traffic peaks, use of buses to

vtransport workers, use of truck convoys at night development of a’n“
:proper intersection at the entrance to the site on the Indus Highway.
,driver training. and Bood driving and vehicle insnection and 57”f““}

maintenance practices.

Traffic congestion related to transportation of workers (both Phase I
and Phase II) to and from the Jamshoro site may be reduced by
implementation of staggered workshifts. .Staggering of reporting and
quitting times may reduce the number of vehicles concurrently using
local roads, and in particular, the-intersection of the Indus Highway
and the site access road at peak traffic hours. Concomitantly, the
length of traffic delays at the intersection should decrease. The
overall site manager would be responsible to reconciling changing
schedules and workforces of overlapping construction and operational
activities for the total of 7 units to be developed as part of Phases I

and II.

The development of an onsite residential colony for Phase i1
operational workers similar to that planned for Phase I, willAreduce
ktransportation impacts. AlthOugh local-hires may commute from existing
personal residences, workers hired outside the area may reside ons1te
in the residential colony. This would reduce the number of vehicles
commuting to and from the site daily, and result in less traffic in the
area and fewer delays at: the intersection of the Indus Highway and the

site access road. ‘The' number of vehicles transportinz workers who live
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~in the surrounding area to and from the site ‘each’day could be further

, reducedfby”using buses.

Transportation of equipment and materials by truck convoys ‘at night
could be employed to alleviate project-related congestion and delays on

the Indus or National Super Highway. Although the existing highways

are capable of accommodating 1ncreased traffic volumes resulting from

material transport, this measure could be considered to avoid adding to:[

existing daytime traffic volumes.,

Potential delays at the intersection of the Indus Highway and the site

access road could be allev1ated by‘development of’f proper

intersection. Such improvements could 1nc1ude creating turn lanes,

widening the highway in this area, constructing‘a pedestrian bridge,
constructing an overpass to avert traffic congestion from the ?

intersection.

Implementation of good drivingiand vehicle maintenance practicesjmavi
also reduce transportation 1sp§¢t§; It is recommended that WAPﬁA'
require'a vehicle inspection program for individuals or companies

- contracted to deliver materials and equipment to the site.

~ Implementation of safe driving practices should be made a contract’
jf;requirement of the contractor selected for - transportation of

ihtprojectfrelated;materials.q
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Ongoing improvements to the National Super Highway and planned
,1mprovements to the Indus Highway also may ameliorate transportation
'impacts. For example, widening the Indus Highway to a full

width could reduce the potential for accidents.
6.2.7 = CHANCE FIND PROCEDURES FOR CULTURAL RESOURCES . .

’If chance finds are encountered at the plant site or along the pipeline
route, Pakistan law requires notification of the Director of '
Archaeology within seven days. Failure to do so can:result in
imprisonment for up to three years and/or fines; A detailed discussion

of archaeological chance find procedures are presented in Appendik'J;

Because no preconstruction surveys have been conducted and the area.has
a high probability for containing archaeological remainsg} incidental
discoveries of antiquities are likely particularly along the pipeline
routes. These antiquities include, but are not limited to, flaked
stone tools, " ground stone tools, pottery, modified bone, and structural
remains., To avoid unnecessary project delays and possible legal

‘actions, the following procedures are recommended:
Prior to ground disturbance at the site or along the pipeline,

‘the Pakistan Department of Archaeology will be informed of

. this procedure and invited to commentronlit;
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A supervisory field representatiVe'for“the contractor willbbefs

'designated. This individual 1s responsible for ensuring
’compliance with this procedure.5 He may, if necessary,

,delegate responsibility for compliance to. subordinates..

'The contractor 8 field representative w1ll establish a coutact:

findividual within the Department of Archaeology‘

Department archaeologist will be called when antiquities are

encountered.

The contractor 5 field representative and other respon31ble )
personnel will meet with the Department' representativeuior,

information exchange to 1nclude.

- Nature and extent of tbeiproposedigronnd;distyrbingf’

activity

- Instrnction on cultural resource (antiquity) identification

Pro;ect personnel shall be instructed in cultural resourcei

identification and reporting procedures_at the Job site and'

pipeline by a Department archaeologist.' They w1ll also be ?

informed of the penalties for violation of antiquitius laws:
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“:QWhen‘antiquities are: encountered the work w111 cease in the

51mmed1ate area of the find and‘the contractor s field

;representative will be informed_immediately 5Work‘wi11 not

iresumeﬁuntil permission to proceed is received from the

:Department through the field representative.~~

EHThe”Department archaeologist w111 be informes of the find as

ngsoon as possible, but within seven days underv 11T

;circumstances.

o If the Department determines that excavations are necessary to
recover or protect the artifacts; then provisions for this

work must be made and facilitated, if possible.

It'isrrecommended that the‘Department of Archaeology conduct field
survevs prior to construction and have an archaeologist present during
major earth-moving operations or in particularly sensitive areas. |
These measures could avoid much of the down time that would be

encounteredbfollowing chance find procedures alone.

6f25$; PROGRAM FOR COORDINATED MANAGEMENT OF ENVIRONMENTAL AND

SOCIOECONOMIC ACTIVITIES OF PHASE I AND . PHASE II
3Injaccordance with scope oflwork for this contract, this report has

concentrated on environmental and socioeconomic concerns of Phase II of

‘the Jamshoro Project. In practice, however, it will be essential that
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environmental protection measures “for both phases at Jamshoro be
1ntegrated in a single program, managed by a single office. ;It~f
separate programs are designed and administered for each of Phase

Phase II, it will be much more difficult and expensive to implemet

comprehensive complex-wide program of env1ronmental protection anc

scoioeconomic benefit.

Benefits resulting from- coord1nated activ1ties of two' phasesiare"

myriad. Responsibilities of the Jamshoro Complex env1ronmentalb

coordination office would include:
o Standardization of emergency plans(and’training'of personnel

o Standardization of personnel work practices (breaks, holidays;

work habits, behavior)

o Standardization and;centraligation of equipnent le.g.

fire-fighting, safety, inspection, and monitoring) -

o ;'Standardization and centralization of data collection,

,ianalysis and preparation of statistics
o Minimized number of administrative personnel and:facilities -

'ojﬁfComplex-wide authority and responsibility for protection and

o correction activities g
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IPObJectivity in identifying problem areas in activities of .

‘Phase‘”':33939»112f9rkb9th1
6.3 ECONOMIC CONSIDERATIONS
Recommended economic mitigation measures inelude:

,A program to hire locally and to. train ‘the local workforce for

';project jobs

A program for overall management of Phases I and II of»the ‘f‘

‘Jamshoro Complex in order toﬂoptimize workforce requirements
~Planning for economic recession:at the end of enngtriuntian.

'The establishment of a program to hire locally and to frain the 1oca1
, workforce is discussed in Section 6. 2 and a program for overa11
3'management of Phases I and II is also discussed in that section. ,:héqel‘

‘two measures wi11 mitigate economic as well as social impacts. .

~ Planning for a recession in the economy at the end of construction,#and

- generation pay allowances for power plant workers are. discussed below.‘
[6:3.1"  PLANNING FOR LOCAL ECONOMIC RECESSION -

A recession in the local economy will occur. at the~end oflconstruction

equirements -and afdecline in_the need

,;forfsecondaryTsupport’serwicevv,;Representatives of “the parties
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responsible forvthe design and implementation of‘the froject should
meet Wlth the Government of Sind, and Dadu and Hyderabad District
Governments to discuss the impacts and timing of the decline in prOJect
work force requirements. This process should include the preparation .

of a plan to address th1s issue.

6.4 PUBLIC HEALTH AND OCCUPATIONALSA'FETY',

No significant changes to the health of project workers Snd colony
residents are anticipated as a result of the .air or water?enissions"at
the Jamshoro power facility. This will be achieved throughiuse'of a
facility design which minimizes impacts to worker health and Safety as‘
described in Section 5.4, implementation of anlaccident.prevention
program, monitoring of potential health haaards,;and'implementation of

appropriate mitigation measuresr

Potential health-related impacts resulting from exposure to solid waste :
that may be of a hazardous nature will be mitigated through the prOper E
handling and disposal of such wastes. Wastes will be recycled when S
feasible, reused, or containerized and packaged for d1sposa1 to preventﬁt
uncontrolled exposure to the environment. All efforts will be employedﬁfj
to ensure ‘that non—reuseable wastes are disposed 1n such a .manner. as to;:“-

preventvcontamination with the surface and groundwater;

Fence and warning signs identifying the potential uanger of

transmissionilines and towers will be placed in areas-around the
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,tranamiasion cables._ In addition, high voltage towers wi11 be grounded

‘to reduce accidental shocking.g

',To minimize the potential impacts to worker health and safety where

: engineered controls are inadequate or not feasible, both during
"construction and operation, a comprehensxve worker accident preventior
program wi11 be developed.‘ Formal procedures which detail the method:
to be used for the safe completion of both routine and non-routine
operating and maintenance activities are necessary. The program must
also be designed to educate workers regarding plant hazards and the
methods to be employed to control them. The health and safety program

must address issues such as:
"o ‘prbvigiqp‘g@gruger£5per30nal_protective'deVicea;k

- Footwear, respirators. protective eyewear, and coverails

'for boiler cleaning or other hazardous maintenance

‘activities

;Lssueiand>use,of'hearingfprotectionideViceETin“ﬁaiardouSBr

noise areas where noise levels equal or.exceed 90 dBA'

?rovision of emergency equipment auch as eyewashers. showers.

and escape equipment

AR:7136d tg:Rev.l O 6=40



jﬁétabiishﬁéné*of procedures regarding confined spaces which

faddress‘-:breathing apparatus, detection of exp1031ve hazards,‘

vventilation, use of low voltage equipment, and entry and

'rescue procedures

iEstablishment of procedures for deenergi21ng equipment prior' B

lto maintenance, or for working on energized equipment

Establishment of an effective employee health and safety

training program
Establishment of a ¢linic with a well-qualified nurse
The establishment of good housekeeping'practices )

Routine monitoring of health hazards wi11 be required for a number of
chemical and physical hazards.' The agents to be monitored included
toxic gases arising from the combustion _process, heat stresswin high
temperature areas, noise at high noxse work stations, and toxic and
nuisance dusts particularly associated with the coal-fired option.l_ln

addition to the routine monitoring, special monitoring will be require

for maintenance activities or other non-routine operations.' o

Routine_monitoring of combustion gases siich as nitrogen oxides, carbon
monoxide, and sulphur dioxide will be necessary in the boiler facility

areas. Normal operations should not create concentrations of

combustion gases in excess of recognized acceptable levels. _Monitoringf

AR:7136d  tgiRev.l el
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results which show increases in toxic combustion gas levels are
7indicative of improper servicing and maintenance, deterioration of
’seals, or failure of control equipment. Mitigation would involve |
serVicing or replacing equipment, or installation of additional control
equipment. If measured exposure levels exceed healthful 7
concentrations, workers will be required to wear respirators as: a
temporary protective measure until other appropriate mitigation -

measures can be implemented. =

Tbe monitoring of’ heat stress will be necessary when work is perf{‘“‘
in, high temperature areas of the facility. Heat stress Wlll be ofiﬂ ;
particular concern when ambient temperatures and humidity are high.i;
Mitigation measures which can be employed when heat stress measurements
indicate excessive heat loads include controlling the work—restiv |
regimen, provision of cool resting areas, installation of radiant heat

barriers, and increased air flow.

Although routine workstation locations should not have noise enposures
'which exceed 90 dBA on a 8-hour time-weighted-average basis,
‘workstations or JOb activities with the potential for high noise
exposures will be monitored to determine acceptability. At work
1stations where acceptable noise levels are exceeded, a variety of
mitigation options may be’ employed. Mitigation includes modification
, of equipment to ‘reduce noise generation and enclosure of equipment or
wcrkstation with acoustic attenuation material to reduce noise

transmission. In the case of non-routinejexposures to high noise
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levels, mitigation involves the use of personal hearing protectors or

control of the length of employee exposures.

Routine operations in a thermal power plant do not normally*present the:

potential for excessive exposures to dusts. However, where the!?ﬁ

potential for high dust exposures exist they should be monit‘
Nusiance dust exposures should be maintained below 10 mg/m ;_ More
toxic dusts such as free silica associated with coal dust ash, or‘
vanadium oxides associated with fuel 011 ash which may be encountered
by workers during boiler cleaning operations should be maintained at
recognized acceptable levels, for 1nstance according to US OSHA
gu1de1ines. Where monitoring results ind1cate the exceedence of these
levels, mitigation options include use ‘of a wet process to reduce dust

generation, use of local exhaust ventilation or dust collection

equipment, and use of respirators.

The handling and use of hazardous materials can often create a health
hazard. Employees who are involved in activities associated with these
compounds will receive instruction and training on the correct
procedures associated with their use. Included in this training will
be the proper use of protective equipment‘and clothing:as we11 as use"i
of emergency equipment health—related information on the hazard of - the

material, emergency first a1d treatment and spill contingenc;
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Health of regional residents away from the Jamshoro site is. protected
‘by World Bank guidelines and USEPA standards to which the plant is
designed. In addition, 1t is recommended that pollutant monitoring ;
‘stations be placed at locations likely to receive the highest |
'ground-level concentrations, or which could be sensitive even to leuelsi;
within these guidelines and standards. Consequently, if predicted "

levels are exceeded, or 1f receptors appear particularly sensitive, thefﬁ

cause can more easily be 1dentif1ed, and correction actions‘
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Table 6-1

Summary of Recommended Environmental and Socioceconomic Mitigation Activities

Mitigation Description Need or Impact

Vegetation and Wildlife:

Disturbance of land, removal
from use; erosion.

Reduce land disturbed by site
preparation and pipeline

Pipeline Spill Prevention and
Safety Program

011 spills.

Hazardous Substances Spill
Protection Plan

Environmental damage from
uncontrolled spills. Safety
and Health.

Damage to sensitive plants,

Location and design cf plant
: : animals, and habitats.

Sv-9

Environmental Honitcring
Program

Detection of potentially
hazardous emissions of environ-
mental impacts.

Compens;tion for vegetation
and habitat unavoidably lost

Unavoidable construction damage
to vegetation or habitat of
ecological importance.

Avoidance of contaminated Degradation of surface and
surface or ground waters ground waters and reduction of
“Zero Discharge™ to Indus River beneficial uses.

#lready incorporated
or in existence
Lower case: recommended only : :
2. Priorities: A. Essential go-mo go for' project for-
environmental and/or statutory reasons
B. Highly recommended .
C. Recommended
3. As PEPA scope of authority is prepared and the agency acquires
adequate staff, it will be requested to participate more

1. Upper case:

K2e&

Recommended Activityl

MINIMIZE AREA DISTURBED, RE-CONTOUR,
REVEGETATE. SELECT PIPELINE ALTER~
NATIVE WITH LEAST POTENTIAL IMPACT.

Spill prevention plan; design proper
maintenance; leak detection and
alarms; clean up equipment; person-
nel training.

Prepare hazardous substances control
and clean-up plan. PROVIDE CONTAIN-
MENT BERMS WHERE APPROPRIATE.

LOCATE PLANT IN AREA OF LOW ENVIRON-
MENTAL SENSITIVITY. DES1GN PLANT TO
INTERNATIONAL STANDARDS.

INITIATE POLLUTANT MONITORING PROGRAM

PROVIDE IRRIGATION WATER FOR AGRI-
CULTURE AND LANDSCAPING.

EVAPORATION OF CERTAIN HAZARDOUS
LIQUIDS IN LINED PONDS.
TREATMENT OF WATER SUITABLE FOR
AGRICULTURE. Primary treatment
sewage to evaporation ponds.

GSP = Geological Survey of Pakistan.
MH = Ministry of Health.
ML = Ministry of Labor.

Priority Implementation Organization
C.t - WAPDA
A.- _ WAPDA, with assistanceébf’ugf5~
" (site), Port of Karachi.
AL :HAPDg with assistance fron HH.
- 'PEPA L '
B. WAPDA, with verification by
PEPA3, MH and using AAQS
A. WAPDA, with assistance from
PEPA3, PCSIR, MH, local
universities and hospitals,
B. WAPDA, with cooperation of
PEPA3
Al WAPDA, 1 consultation w:lth csaf,l
ﬁﬁt‘f“ 'WAPDA, ‘with cooperation by HH,i‘

MPD ~ Ministry of Planning aud Developmeat. .
PCSIR = Pakistan Council for Scientific a=nd Industrial Research.;

PDA = Pakistan Department of Archeology.

PEPA = Pakistan Environmental Protection Agency

AAQS = Ambient Air Quality Standards.
ZSP = Zoological Survey of Pakistan.

- PEPA:
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Mitigation Description

Screenéd river water intake

Reduced intake velocities

Fhunai‘sdrveyjof site

Protection of hunans and of
wildlife likely ‘to use

Table 6-1

mmary of Recommended Environmental and Socioeconomic Mitigation Activities

Need or Impact

Entrainment and kills of fish
and larvae.

High intake velocities can draw
fish in intake, and impinge on
travelling screens.

Pogsible effects of developament
on habitat of desert wmonitor or
chinkara (threatened and
endangered species).

Use of evaporation or holding
ponds by waterfowl, with adverse

water in evaporation and
holding ponds

affects to these species.

Use of ponds as source of
drinking water for wildlife
and humans.

Pipeline routing to lininize
wildlife impacts

Potential long-term impacts to
wildlife habitat and population
from unneeded right of way
clearing.

Plant design to avoid

potential contamination of
wildlife habitat’ :

Discharges or accidental spill
of lube oils; wastewater or other
toxic materials could impact
wildlife habitat.

jl.' Upper case:

"2.  Priorities: A.

already incorporated
or in existence
recomnended only
Essential go-—mo go for project for
environmental and/or statutory reasons .
B. Highly recommended
: C. Recommended
3. As PEPA sc pe of authority is prepared and the agency acquires
adequate s.aff, it will be requested to participate more

" Lower case:

Recommended Activitylf :dority _‘plelentution Otganization :
PROVIDE TRAVELING SCREENS uxm B, HAPDA
FISH RETURN SYSTEM. e .
Intake velocities of 1 foot/sec B. HAPbA
allows escape of most species. i :
Conduct habitat and faunal survey ' C. ZSP, with assistance from Sind
of affected areas at Jamshoro to University staff, U.S. Fish &
deternine likelihood of impact an Wildlife Services; cooperation
recommend mitigation. by WAPDA
Honitor use of ponds by waterfowl C. eSP, with assistance from Sind
Minimize vegetation as attractive Jniversity staff- cooperation b;
nuisance. Cover with netting 1if iAPDA
necessary.
Fence ponds to prevent access. ‘ ;h, JAPDA
Post warning signs. - Tl o
ROUTE PIPELINES ALONG EXISTING Ci. m;iA;‘jféqpﬁo;‘tﬁgrbi ‘ZSP
CORRIDORS AND AWAY FROM SENSITIVE e S e e E
WILDLIFE AREAS WHERE FEASIBLE.
ENCLOSE LUBE STORAGE TANK, LUBE O; ,A;

APDA : :
TRANSFER PUMP, SUMPS AND DRUM SRR
DISPENSING AREA WITH 6" PROTECTIVI
CURBING. CONTAIN AND DISPOSE OF
WASTEWATERS IN LINED
EVAPORATION PONDS.

GSP = Geological Survey of Pakistan

MH = Ministry of Health. )

ML = Ministry of Labor.

MPD - Ministry of Plawuizg and Developnent .
PCSIR = Pakistan Council for Scientific and Induatrial Research.f?
PDA = Pakistan Departuent of Archeology. = .-

PEPA = Pakistan Environmental Protection quncy

AAQS = Ambient Air Quality Standards.

ZSP = Zoological Survey of Pakistan.



Table 6-1

Summary of Recommended Eanvironmental and Socioeconomic Mitigation Activities

L9-9

Hitigstion Description Need or Impact Recommended Activityl  Priority = Implementation Organizationm.
Pipeline design to control Erosion of stream banks and BANK PROTECTION AT DRAINAGE CROSSINGS ";'B.' ) HAPDA :
effects of erosion on fish slopes crossed by the pipeline AND EROSION CONTROL STRUCTURES/HEASURES& S <
and wildlife can impact terrestriusl and TO MINIMIZE EROSION ALONG RIGHT OF
aquatic wildlife habitats. WAY SLOPES.
Water Resources Protection:
Monitoring of key wastewater Ensure efficient plant operation DEVELOP MONITORING PROGRAM INC[BDING : A “WAPDA, ‘with assistance from: -’
streams and quality of water for use in DATA SAMPLING, DATA ANALYSIS, e - ST e e
irrigation. LABORATORY ANALYSIS AND STAFF TRAININC 8 :
Monitor groundwater to identify Potential effects on groundwater  Develop shallow groundwater monitoring B.. ;HAﬁplffﬁitﬂ;éééiéﬁﬁdééﬁfﬁ@?g&ﬁf;
potential contamination use and on comnected surface well system. o o e e o
) : water use from evaporation pond :
leakage. L
Wastewater handling and Maximum re-use of wastewater and SEPARATE AND TREAT WASTEWATER STREAMS A. " 'MAPD, ;“ﬁith connaration o
treatment minimum cost of disposal. TO ALLOW EVAPORATION OF METAL CLEANING " PEPAS.
OPERATIONS WASTEWATER AND RECYCLING O} R
OTHER WASTEWATERS FOR IRRIGATION USE 1 EREEE
ACCORDANCE WITH U.S. EPA STANDARDS. 4 D
Plant design to avoid water Discharges or accidental spills ENCLOSE LUBE STORAGE TANK, LUBE OIL AL . WAPDA
quality degradation from toxic of toxic materials could cause TRANSFER PUMP, SUMPS AND DRUM o
spills and erosion water quality degradation. DISPENSING ARFA WITH 6 PROTECTIVE
CURBING. CONTAIN AND DISPOSE OF
WASTEWATERS IN LINED EVAPORATION
PONDS.
Storm and flood design Avoid surface water contamination PACILITY LOCATED ABOVE 100-YEAR FLOOD Agf, ?HA?ﬁA;'in7eéeeqlpafienéwif5?¢$ﬁﬂ
considerations due to flooding and retention or PLAIN ELEVATION; WASTEWATER PONDS EE ’ o S '
: evaporation pond overflowing DESIGNED WITH 3 FEET (1 METER)
FREEBOARD
Sanita:j wastewater management Protect human enviromnmect from DEVELOP A SEWAGE COLLECTION SYSTEM Q;fj ;HAPD uith verification of
decomposable organics, suspended ANRD TREATMENT PLANT, INCLUDING T iPEPA HM -

solids, pathogenic organisms.

Upper case:
or in existence
Lower case: recommended only

already incorporated

PRIMARY AND SECONDARY (BIOLOGICAL

TREATMENT AND CHLORINATION) TREATMENT.

GSP = Geological Survey of Pakistan.
MH = Ministry of Health.
L = Ministry of Labor.

MPD ~ Ministry of Planning and Development.

PCSIR = Pakistan Council for Scientific and Industrial Research
PDA = pakistan Department of Archeology. :

PEPA = Pakistan Environmental Protection Agency

AAQS = Ambient Air Quality Standards.

ZSF = Zoological Survey of Pakistan.

2. Priorities: A. Essential go-no go for project for
environmental and/or_ statutory reasons
B. Highly recommended
C. Recommended
3. As PEPA scope of authority is prepared and the agency acquires
adequate staff, it will b2 requested to participate more
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Table 6-1

Summary of Recommended Environmental and Socioeconomic Mitigation Activities

Hitigation Deacription Need or Impact Recommended Activity1 Priorivy ;Ap;--cucxon urganzzatlon
Soliﬂ waste nanage-ent . Potential contamination of surface Formulate and implement a solid uaste B. E 3 uith aupport of
. " and groundwater management plan . i ) - PEPA7,

Water Resources:

Hazardous and toxic uaate {‘:i. Potential contamination of surface Prepare hazardous and toxic waste . ‘A. HAPDA, uith aupport fron
management - © T ‘and groundwater plans. Develop control measuresg o PEPA
o : to prevent and cleanup accidental: :
discharges of hazardous and toxic

substances.

Enzrgency plannihg To standardize procedures during Develop Emergency Planning and ) - A ,HAPDA, uith aupport fron

emergency responses to major Management Plan prior to - ‘PEPAY, MH - .

toxic spills, fires and construction and operation of all

earthquakes major facilities
Pipeline ‘erosion’ conttol and Minimize erosion and release of Develop plans with control measures ,C. ﬁAPDg;_ditﬁfhésistéhée from
revegetation ~34 sediment-rich stormwaters into and temporary structures for use ) P -

surface waters during pipeline and facility

construction; scheduling techniques,
mulching and revegetation of exposed
critical areas, sediment traps and -
diversion dikes.

Pipeline design and operation . . Accidental oil spills from EFFECTIVE BANK STABILIZATION AT STREA! A WAPDA, in _‘ééﬁsg;taition vith GSP
to avoid severe oil spill | pipeline rupture at sensitive CROSSINGS; BURY PIPELINE IN STREAM ' I ‘ .
impacts s ‘ﬂfrgan.crossinga i CHANNELS BELOW MAXIMUM PREDICTED

SCOUR DEPTH; DEVELOP AND IMPLEMENT
SPILL PREVENTION, DETECTION AND
CLEANUP PROCEDURES

yfupper case: already incorporated GSP = Geological Survey of Pakistan.

: or in existence ) MH = Ministry of Health.
;Iower cagse: recommended only o ML = Ministry of Labor.
;jPr4o:!t1ea. A. Essential go-mo go for ‘project’ for. - ;JV' MPD - Ministry of Planning and Developat...
" environmental and/or statutory reasona . PCSIR = Pakistan Council for Scientific and Induatrial Researcn. J
B. Highly recommended o e PDA = Pakistan Department of Archeology. - ‘

S C. Recommended IR S " FEPA = Pakistan Eanvironmental Protection Asency.
3:t=Aa PEPA scope of authority is prepared and the agency acquirea AAQS = Amblent Air Quality Standards.

: adequate staff, it will be requested to participate more - ZSP = Zoological Survey of Pakistan.



Mitigation Description

Alr Quality:

Ambient air monitoring program

'VStack enissions source testing

Nois

COnst:ﬁotioo‘noise abatement

xl{Oﬁerational:noiooiobotement

69-9

Cultural Resources:

Archeological aftifact
notification and handling

Table 6-1

Summary of Recommended Environmeatal and Socioeconomic Mitigation Activitiles

Need or Impact

To ensure ground levels of

various contaminants are within
accepted limits.

To ensure stack emissions from
each unit are within World Bank
guidelines and WHO criteria.

Noise impacts on nearby
communities or worker health
and safety

Noise impacts on nearby
communities or worker health
and safety

Compliance with Pakistan law,

avoidance of unnecessary project
)y8, protection of cultural
urces.

1. Upper case:
or in existence

Lower case:

2. Priorities: A.

rccommended only
Essential go-no go for project for

already incorporated

environmental and/or statutory reagsons
B. Highly recommended

C. Recommended

\\]\?. As PEPA scope of suthority is prepared and the agency acquires
adequate staff, it will be requested to participate more

Recommended Activityl

Priority -

Develop system of continuous air = ‘:‘A; H';

monitoring stations downwind of
plant and at sensitive receptors;
Plaz~ one meterological station near
the plant site.

Test each unit of the facility annually :A4iﬁofﬁ

and sequentiaily for 50y, NO, and
PM emission levels; if S0, levels
are too high, use low sulphur oil.

INSTALL ENGINE MUFFLERS; MINIMIZE -~ 'B.- . .

NIGHT TIME NOISY WORK; ENCLOSE OR
SILENCE STATIONARY EQUIPMENT; LIMIT
CONSTRUCTION EQUIPMENT TO E.E.C. 80
dBA LIMIT.

EQUIP FORCED DRAFT FANS, STEAM VENTS,
AND VENTILATION FANS WITH SILENCERS;
ENCLOSE PUMPS, MOTORS AND TURBINE IN
ACOUSTICALLY DESIGNED ENCLOSURES/
BUILDINGS; SET DESIGN LIMI:S ON NOISE
FROM ROxaTING EQUIPMENT, CONTROL VALVES
AND TRANSFORMERS

Inplement recommended chance~find ;;4A§j

procedures for cultural resources,
including close liaison with i
Pakistan Dept. of Archeology and '
notification of any finds within
seven days; pre-construction field
surveys.

GSP = Geological Survey of Pakistan.

MH = Ministry of Health.

ML = Ministry of Labor.

MPD —~ Ministry of Planning £nd vevelopm.... -

;'ﬁﬁfb , Hith cooperation of iy
© pERA3; o e

Implementation Organization -

k,5HAPDA, Hith cooperation of
- PEPA3 and using AAOS S

W vish vefcasion by

2DA, with cooperation of WAPDA

PCSIR = Pakistan Council foi' Scientific and. Industrialrke.‘siz.\

PDA = Pakistan Department of Arsheology. - -

PEPA = Pakistan Environmeral Protection Agency.

AAQS = Ambient Air Quality Standards.
ZSP = Zoological Survey of Pakistan.




Mitigation Deacription

Social/lnatitutional Concetns

Land use planning

' Pub11q.iﬁfgtnétidn\?rogran

" Train and hire-local workforce

159

| Worker housing plan-

 Sanspictation Flaming.

Table h-1

v Sﬁunary of iecdamendea Environmeantal anu Socioeconomic Hitigatibn Activities

Need or Impact

Control secondary growth of
residential and business
development resulting froam
project development

Seek public acceptance of the
proposed project; minimize public
concerns and issues; establish
good relations with local populus

Provide econoamic benefits to
project area; encourage good
community relation; reduce influx
of people from outside zrea

Provide safe sanitary living
conditions and adequate housing
for project work force; minimize
high worker turmover and low
productivity.

Traffic-related impacts

1. Upper case: already incorporated

v or in existence
Lower case: recocmended only

C. Recommended

LES

2. Priorities: A. Essential go-no go for project for

environmental and/or statutory reasons
B. Highly recommended

As PEPA scope of authority is prepared and the agency acquires
adequate staff, it will be requested to participate more

Recommended Antivityl i Priority .;!pie-chtution Ofganization

Develop land use plans for . Be MPD, with cooperation of WAFDA
implementation by local governments; L T e el e -

provide guidance for selection of

preferred locations for secondary

growth; plan for timely development

of supporting infrastructure and

comnunity services.

Establish a public information and . B. WAPDA in cooperatidn‘uifh Sind

communication program in the project st Universityand repreeentatives of
comnunity; determine information to be ) local groups

released; develop methods for
communication; identify target groups
and officials to meet with; schedule
presentations and meetings.

ESTABLISH PROGRAM TO TRAIN LOCAL ’ ‘Be ML, MPD, with support of WAPDA
WORKFORCE FOR PRQJECT JOBS; HIRE ) :
QUALIFIED LOCAL SINDHIS WHENEVER

POSSIBLE.

Require construction contractors to B. WAPDA with assistance from local
provide adequate worker liousing; develop universities and technical
housing and services plan based on o training schools

evaluation of local availability;
PROVIDE WORKERS' COLONY DURING
OPERATION.

Stagger work schedules, on-site g, ‘WAPDA, ML
housing for workers, bus transport & -

for workers, use of night truck convoys,

highway improvements, driver training,

load limitations.

GSP = Geological Survey of Pakistan.

MH = Ministry of Health.

ML = Ministry of Labor.

MPD - Ministry of Planning and Development

PCSIR = Pakistan Council for Scientific and Industtial Research.
PDA = Pakistan Department of Archeology.

PEPA = Pakistan Eanvironmental Protection Agency.

AAQS = Ambient Air Quality Standards.

2SP = Zoological Survey of Pakistan.


http:Develop-.nt

Mitigation Descriptiod

Environmental and Socioeconmic
Program, Phase I & I1I

Planning for local recession

Public Bealth/Occupation Safety

Solid and hazardous uaste
handling’

1679

-- -High voltage safety;f'

’ Horkér;aécidént’pfévéﬁtion

Monitoring of chenical.and
‘physical hazards

Table 6-1

Summary of Recommended Environmental and Socioeconomic Hitigation Activities

Need or lapact

Standardization of emergency plans
and personnel training;
standardization and centralization
of equipment and data collection
and analysis; complex-wide
authority and responsibility for
protection/correction activities.

Local recession following
construction.

Protect workers and public from
exposure health rigks

Avoid accidental shocking

To minimize worker health and
safety risks where design controls
are inadequate or not feasible

Potential impacts to worker health
and safety from specific work-
related hazards

1l. Upper case:
or in existence

Lower case:

2. Priorities: A.

recommended only
Essential go-mo go for project for

already incorporated

environmental and/or statutoty reasons
B. Highly recommended

C. Recommended

3. As PEPA scope of authority is prepared and the agency acquires
adequate staff, it will be requested to participate more

Recommended Activityl"

DEVELOPMENT OF A SINGLE INTEGRAfBD
PROGRAM FOR IMPLEMENTATION FROM A
SINGLE OFFICE FOR BOTH PHASES.

Project representatives meet with local
governments to discuss potential impacts
and prepare a plan to address the issue.

RECYCLE OR CONTAINERIZE AND PACKAGE
FOR DISPOSAL IN APPROVED DISPOSAL
SITE; TRAIN WORKERS ON PROPER
HANDLING.

FENCE AND POST WITH WARNING SIGNS IN
AREA CONTAINING TRANSMISSION CABLES;
GROUND HIGH VOLTAGE TOWERS.

Develop formal safety procedures and
training program for operating

and maintenance activities; educate
workers on plant hazards.

ROUTINE MONITORING OF TOXIC GASES,
NOISE LEVELS, HEAT STRESS, TOXIC AND
NUISANCE DUSTS; SPECIAL MONITORING
OF MAINTENANCE AND NON-ROUTINE
ACTIVITIES

GSP = Geological Survey of Pakistan.
MH = Ministry of Health. :
ML = Ministry of Labor.

MPD ~ Ministry of Plaanning and Developnent.

PCSIR = Pakistan Council fer Scientific and. Industrial Research.}

PDA = Pakistan Department of Archeology.

PEPA = Pakistan Eavironmental Protection Agency.

AAQS = Ambient Air Quality Standards.
ZSP = Zoological Survey of Pakistan.

Pricrity Implementation Organization
B. - WAPDA, with cooperation_ofi
v approoriate ministries
C. WAPDA, with assistance from HL,
MPD, local groups
A. WAPDA, with assisthnté frdi,f<1
- PEPA3, MH L T
A WAPDA
‘s WAPDA," with assistance troa-HML,
Lo MU o e e e A e s
B VAPDA, with verification of MH




7.0 ‘COSTS FOR RECOMMENDED MITIGATION AND MONITORING

This section provides -an order of magnitude estimated cost for recommended

mitigation and monitoring activities (see Table 7-1) Costs for activitiesﬁﬁ

of environmental benefit which are included as normal good engineering

practice in project design have already been included in the project

estimate. For example, noise suppression with enclosures or insulation willi

mitigate harmful environmental impacts; however, these measure will be part;

of the engineering design and were not priced separately. It should also be
noted that some of the environmentally related: costs such as training and

housing of workers are already included in,the,capital’costs.

Labor costs were difficult to estimate, as: it was not always known if a

seivice would originate in Pakistan or outside the country. When the source

of a service was not obvious, an assumption was made ‘and’ stated.

“osts will also depend on the degree of participation by GOP agencies. For

example, a regional development plan could be prepared entirely by a

consultant, or with the assistance of the Ministry of Planning. Ihe‘neticos

to WAPDA would vary considerably.

‘Most monitoring and mitigation measures in Table 7-l have been;costed as if o

‘conducted separately. Costs. will be reduced considerably if various

activities are combined in a comprehensive service contract. For instance,,

.hazardous waste handling, clean-up, and emergency preparedness and response f

plans could be combined.

AR:7130d ajm:Rev.l '7fl
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Finally, the scope of work performed under each mitigation and monitoring
activity can vary widely, affecting costs directly. WAPDA should be certain
that these tasks are carefully designed and well-defined before contracting

any work.,

AR:7130d° ajm:Rev.l 7-2°



Table 7-1

Capital and Recurrent Costs (U.S. $) of Recommended Additional Monitoring and Mitigation Measures

Monitoring and Mitigation Measures

Vegetation and Wildlife:

Intake velocities of 1 foot/sec

Habitat and faunal survey of affected areas

at Jamshoro to determine likelihood of impact
and recommend mitigation

Monitor use of ponds by waterfowl
Minimize vegetation as attractive nuisance

Cover with netting if necessary

Water Resources:

Develop shallow groundwater nonitoring well
system

Prepare and implement hazardous and toxic
waste management plans. Develop control
measures to prevent and cleanup accidental
discharges of hazardous and toxic substances.

Develop erosion control measures for

use during pipeline and facility
construction; use of seasonal scheduling
techaniques, mulching and revegetation of
critical areas, sediment traps and
diversion dikes.

Alr Quality:

Develcp system of continucus air monitoring
stations down wind of plant and at sensitive
receptors; place one meterological station
near the plant site

)5 AR:71354 tg:Rev.2
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(Not included in current feasibility design)

Initial or

Capital Cost
(1 U.S. Dollar = 17 Rupees)

No added costs

"$20,000

$4,000

$2,000

450, 000/
surface acre

425,000 .

4150, 00(

‘34U, 00U

$1,000,000 .
(based on-3°AQ
stations and
1 met station)

Recurrent Costs

32,oooly:
$2,000/yr

$5,000/surface
acre o

310,000/yr N

$1s 000/yt ST
(Adninistration)

$12,000 (second

year: only)

$100,000/yr

(based on 1 full-
time local technician

and 1 part-time

consultant @ 50-

75Z and local
maintenance)

- Excellent

‘ Excelleat

Reliability Under
Pakistan Conditions

Excelient‘

Exceilenc;

 Moderate

,AExcelient

. Good

ffVe;y:Cood;

J.Iininingggequifelents

Nnne'

'None (use University staff

None (use project lab staff)

Special Staff required: 4 wee!
course, at $1500 for each

staff member. Continued
employee education -

Employee orientation

f;$7 000 to- ttain 1 technician

. An U, S. for one ‘month



Table 7-1 (eont’d)

' -.Capital and Recurreat Costs (U.S. $) of Recommended Additional Monitoring and Mitigation Measures
T (Not included in current feasibility design)

h-L

2\

Honitoring and Mitigation Measures :

Test each unit of the facility annually
and sequentially for SO, NO, and PM
emisgion levels; i1f S0, levels are too
high, use low sulphur oil

Cultural Resources:

Implement recommended chance~find procedures
for cultural resources, including close
liaison with Pakistan Dept. of Archeology
and notification of any finds within

seven days; preconstruction field surveys
should be considered

Land Use:

Develop land use plans for implementation
by lccal governments; provide guidance
Zor selection of preferred locations for
secondary growth; plan for timely
developrent of supporting infrastructure
and community services

Sccial 224 Institutional:

Cetablish a public information and
communication program in the project
conmunity; determine information to be
released; develop methods for communication;
identify target groups and officials to
meet with; schedule presentations and
meetings.

Require construction contractors to
provide adequate worker housing.
Develop housing and services plan based
on evaluation of local availability.

AR:71354 tg:Rev.2

Initial or
Capital Cost

(1 U.S. Dollar = 17 Rupees)

Recurrent Costs

$25,000, if testing
equipment as purchased

To be conducted by
Pakistan Department of
Archaeology :

To be prepared by

Pakistan Ministry of

Plaaning

$120,000 (1 part-time
consultant @ 50 and’
1 full-time national;
materials @ $5000)

$350,000 for housing
and services plan

(3 consultants € 100!)r}1

. #.7 None

$3,000/yr 1if

testing equipament

is rented; $6,000

per year (for 200 hrs
€ $30/hr)

None

 '4120,000

Reliability Under

Pakistan Conditions

Excellent

Excellent

‘Training Requirements

‘410,000 (160 hrs @ $60/hr)

" $1,200 per year for
- supervisor training
v and orientation

' None' - .

}§§3;ﬁﬂﬂit6:ftéinfone national
;<in-Pakistan for 1 month




Capital and Recu:rent Costs (U.S. $) of Recommended Additional Monitoring and Mitigation Measures
(Not included in current feasibility design)

Monitoring and Mitigation Heasnreafi o

Transportation:

Stagger work schedules, ou-site housing

for workers, bus transport for workers,
use of night truck coanvoys, highway
improvements, driver training.

Econoaic:

Project representatives meet with local
governments to discuss potential impacts
and prepare a plan to address impacts.

Public Bealth and Occupastional Safety:

Develop formal safety procedures and
U training program for operating and
maintenance activities; educate
workers on plant hazards

-}JAR:7135d tg:Rev.2
-~
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Table 7-1 (econt'd)

Initial or
Capital Cost
(1 U.S. Dollar = 17 Rupees)

Recurrent Costs

$600,000 (645
passenger buses)

$115,000 (one full-
time consultant for
one year)

.- $50,000

$250,000/yr

(4 supv. and 15
drivers; maintenance
and equipment @
$15,000)

$30,000/yx
(on part-time
consultant @ 25%)

410,000 (employee

education)

Reliability Under
Pakistan Conditions

Good

; 066§ “

'B;gelLén

Training ﬁequiré-éhts ;

. 315 000/yr (l patt-tine B,
‘trainer @ $30/ht @ 252)

nued_employee education -
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