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1.1

1.2

SATPARA DAM PROJECT
IMPLEMENTATION OF EMMP

IMPLEMENTATION STRATEGY

Remaining Works

EMMP Work Plan has been prepared to ensure its implementation during project activities in the field.
EMMP provides the mechanism to implement the mitigation measures identified during the
environmental and social analysis. The EMMP includes a mitigation plan, which defines the mitigation
actions against each of the potential impacts and Project acfivity, and also assigns responsibilities for
these actions. It also identifies the environmental parameters to be monitored during various project

phases.

The Consultants (PES), the Contractor (DESCON) and the Client (WAPDA) are responsible for their
respective areas of responsibilities including implementation of EMMP. The Construction Contractor
has designated Mr. Malik Bagi Khan as EHS Officer and the -Consultants has designated Mr. Zafar
Abbas {B.Sc Civil Engineer) as EHS Engineer. The EHS officers of the contractors will be responsible
for implementing the mitigation measures and other aspects of EMMP. The EHS Engineer will
maintain day-to-day coordination with the EHS Officer and ensure that the EMMP is adequately
implemented. The EHS Engineer will also liaise with the Pak-EPA and GB EPA for matiers related to

environmental management in the project area.

O & M Phase

The EHS Engineer will implement various aspects of EMMP. The EHS Engineer will maintain liaison
will oulside agencies including the national and provincial EPA’s for matters relating to the
environmental management and compliance of environmental rules and regulations during the project

operation. WAPDA Environmental Cell (WEC) will maintain supervision of the EMMP at the site.

IMPLEMENTATION SCHEDULE

The schedule for the implementation of EMMP on monthly basis has been drawn up for Remaining
Works at the Dam and Powerhouses 3 & 4. The field work is underway since 01 May 2011. The
relevant proformas completed for the month of September 2011 complying with NEQS and World

Bank Guidelines EHS are enclosed.

The key issues which are essential part of environmental monitaring include air quality, noise, liquid/
solid waste management and environmental health and safety. In particular, wastewater from

construction camps is treated by the use of septic tanks/ oxidation ponds to comply with NEQS before
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final disposal. For the drinking water, GA PWD has the proper freatment plant based on Satpara lake
water whose quality is monitored by them on regular basis. The water from the treatment ptant is also

used by the Contractor's construction camp.

Field data used for preparation of EMMP Works Plan from September 01 to September 30, 2011

appears as Annexure which are attached and list below:

Annexure
1 : Office Order / Appointment Letter for EHS Engineer and EHS Officer
2 : WHO Ambient Air Quality Standards
3 : NEQS for Motor Vehicle Exhaust and Noise
4 : NEQS for Water Effluent
5 : Common Diseases in Skardu
] : Updated Status of Land Acquisition
7 : Inflow Qutflow Data of Satpara Dam
8 : Drinking Water Quality Analysis Results
9 : National Drinking Water Quality Standard
10 : Meteorological Data




Period: September 01 to September 30, 2011

CHECKLIST FOR IMPLEMENTATION EMMP WORK PLAN

Project Site: SDP — O & M Activities

Items

Yes| No

N/A

Comments

A. OPERATION AND MAINTENANCE OF PROJECT

FACI

LITIES

1.

o

Soil and Water Contamination

For the domestic sewage, appropriate
treatment and disposal system will be
constructed having adequate
capacity, in accordance with NEQS.

Waste oils will be collected in drums
and sold to the recycling contractors
in Skardu.

The inert recyclable waste from the
site (such as card board, drums,
broken/used parts, etc.} will be sold
to recycling contractors in Skardu.
The hazardous waste will be kept
separate and handled according to
the nature of the waste.

Domestic solid waste from the site
facilities will be disposed in a manner
that does not cause soil
contamination.

The standard EHS Guidelines (eg,
IFC'S EHS Guidelines) to be followed.

Sewage from construction camps
is treated in the on-site septic
tanks/ oxidation ponds to ensure
compliance with NEQS (See
Annexure). This is the only way of
domestic sewage treatment and
disposal as the quantity is small
and the hitly terrain does not allow
construction of more elaborate
wastewater freatment system.
Sewage effluents laboratory
results are given in Annexure - 8.

The waste oils collected in drums
are sold to the recycling contractor
or workshops in Skardu.

The construction contractor has
made appropriate arrangements
for collection and disposal of waste
including hazardous material.

Solid waste from construction
camp is being disposed of as per
municipai committee instructions
at designated locations. '

All the activities related to sewage
is being followed by construction
contractor as per waste disposal
plan given in EHS Plan.




Period: September 01 to September 30, 2011

Project Site: SDP — O & M Activities

Items Yes| No | N/A Comments

2. Safety Hazards

o The dam safety risk assessment will Y o A comprehensive dam safety risk
be carried out {if not already done) assessment was conducted by
by an independent panel of experts. SDC in the detailed design stage

which was later on independently
vetted by a PoE from WAPDA and
third party visiting experts from
US-AID at different stages.

o The standard operating procedures Y o The standard operating
(SOPs) for dam and powerhouse O&M procedures (SOPs) are under
will be prepared and strictly preparation by SDC.
implemented.

o The standard EHS Guidelines will be Y o Under preparation by SDC.
made part of the SOPs mentioned
above, and will be strictly followed.

o The Emergency Response Plan (ERP) Y o The Emergency Response Plan
will be made availabte at the Project (ERP) is available with the
sites. Its salient points will be construction contractor at project
displayed at prominent places. The site.

O&M staff will be given training on
the ERP.

o The O&M staff will be provided Y -
essential protective gears and
equipment.

o The O&M staff will be provided safety | Y
training. Refresher courses will be
arranged on regular basis.

o The Project sites will have protective Y o Security guards stationed at
fencing to avoid any unauthorized appropriate focation on the
entry. protective fencing at construction

sites.

o The project drivers wiil be trained for Y o HTV license holder with experience
defensive driving skills. Vehicular in heavy vehicle driving employed
speeds near/within communities will in the field. The speed limits are
be kept low to minimize safety strictly followed by the drivers.
hazards.




Pariod: September 041 {o September 30, 2011 Project Site: SDP — O & M Activities

Items Yes| No | N/A Comments

o Firefighting equipment will be made - Y : i -
avallable at the sita, fire ;
extinguishers will be provided in the
project vehicles, The powerhouse |
stoff will be provided safety training, |
including the fighting. :

6 All safety precautions will be takento | Y | : P
transport, handle and store
hazardous substances, such ag fuel.

o - Liaison with the community willbe | Y
maintained for the canals
maintenance works, where necessary. |

2. Loss of Agriculture :

o The CrOb damage will be minimized Y o e No such damage is observed.
" during the O&M activities of the

irrigation canals.

o Community lialson will he maintained DY
during such operations.

o Compensation will be paid to the Py : -
grower for damage to crops or any - | |
other assets. CoE

Additional Comments:

DESCON Engineering Limited is currently working at Satpara Dam Project (Lot - 1A). It i ]SO
14001 & ISC 9001 certifled organization. DESCON has completed many prestigious & mega
projects in Pakistan as well as overseas and won excellence awards for maintaining Health, Safety
and Environments standards. '

Reported By:

PROJECT DIRECTOR
- EATPARA DAM PROJECT
' WAPDA SKARDY




CHECKLIST FOR IMPLEMENTATION EMMP WORK PLAN

Date: September (1, 2011 to September 30, 2011

Project Site: SDP-Power House 3 & 4 and Remaining Works

Items

Yes

No

N/A

Comments

A. CONTRACTOR'S MOBILIZATION/DEMOBILIZATION

1. Soil Erosion/ Contamination
o Vehicles and equipment not repaired Y Vehicles repair and maintenance
in the field. If unavoidable, done after laying plastic sheets on
impervious sheathing will be used the ground to prevent soil and water
avoid soil and water contamination contamination
o Stockpiles adequately protected from Y To prevent stockpiles erosions
erosion
2. Air Quality
o Construction machinery and vehicles ! Y Appropriate maintenance of
kept in good working condition and generators and vehicles ensured to
properly tuned in order to minimize minimize exhaust emissicns as per
the exhaust emissions WHQ Ambient Air Quality Standard
attached as Annexure — 2.
o Fugitive dust emissions minimized by | Y
appropriate  methods, such as
spraying water on soil where
required, appropriately
3. Noise
o Vehicles have exhaust mufflers to Y Maintained at 85 Db(A) as per
minimize noise generation requirements of NEQS for motor
vehicles exhaust and noise. The
standards are given in Annexure -3.
o Night traffic avoided near human Y Construction activity largely
settlements. Local population will be conducted daytime to avoid
taken inte confidence if such work is inconvenience to local population at
unavaidable night
o Vehicular traffic through the Y
communities avoided as far as
possible. Vehicle speed kept low, and
horns used while passing through or
near the human settlements
o The vehicles noise comply with the Y Maintained at 85 Db(A) as per

NEQS

requirements of NEQS for motor
vehicles exhaust and noise. The
standards are given in Annexure -3.




Date: September 01, 2011 to September 30, 2011

Project Site: SDP-Power House 3 & 4 and Remaining Works

Items Yest No | N/A Comments
4. Safety Hazards/Risks
o Employees provided with safety Y During monitoring, EHS Officer at
equipment site ensures compliance with all
precautionary measures for workers
and local population
o Hazardous goods stored in bounded Y
area or in secure sheds
o Explosives stored in guarded bunkers | Y
o Hazardous goods used according to
manufacturer’s specifications
o The access routes to the Powerhouses: Y
3 and 4 will not pass through the
communities
o Road signage fixed at appropriate Y
locations to reduce safety hazard
associated with project related
vehicular traffic
o Project drivers trained on defensive Y
driving
o Vehicles speeds near/within the Y

communities kept low to avoid safety
hazards and dust emissions

5. Damage to Infrastructure

o All damaged infrastructures restored Till date no damage to existing
to original or better condition infrastructure observed.

B. CONSTRUCTION CAMP ACTIVITIES

1. Soil Erosion/ Water Contamination

o Contractor waste disposal plan and Y The construction contractor's EHS
submission to SC/EHS Engineer for plan includes waste disposal plan
approval which is being implemented under

supervision of SC/ EHS Engineer,
o For the domestic sewage, appropriate | Y Sewage from construction camps is

treatment and disposal system
constructed having adequate
capacity, in accordance with NEQS

treated in the on-site septic tanks/
oxidation ponds to ensure
compliance with NEQS (See
Annexure - 4). This is the only way
of domestic sewage treatment and
disposal as the quantity is small and
the hilly terrain does not allow
construction of more elaborate
wastewater treatment system.
Sewage effluents laboratory results
are given in Annex-8.




Date: September 01, 2011 to September 30, 2011

Project Site: SDP-Power House 3 & 4 and Remaining Works

Items Yes| No| N/A Comments

o Waste oils collected in drums and sold{ Y The waste oils coliected in drums are
to the recycling contractors in Skardu sold to the recycling contractor or

workshops in Skardu.

o The inert recyclable waste from the Y The construction contractor has
site (such as card board, drums, made appropriate arrangements for
broken/used parts, etc.) sold to collection and disposat of waste
recycling contractors in Skardu. The including hazardous material.
hazardous waste kept separate and
handled according to the nature of
the waste

o Domestic solid waste from the Y Solid waste from construction camp
construction camp disposed of in a is being disposed of as per municipal
manner that does not cause soil committee instructions at designated
contamination locations.

o The camp sites compietely restored Y The camp will be handed over to the
after the completion of the empioyer (WAPDA) after completion
construction works of works.

o All temporary structures demolished, Y
land leveled and re-contoured to the
original condition or better

o All debris and any other material Y EHS Engineer takes steps to ensure
removed from the site. The that all debris removed from the site.
photographs if taken prior to the
camp establishment used to restore
the area

2. Air Quality Deterioration

o Generators and vehicles kept in good Y Appropriate maintenance of
working condition and properly tuned generators and vehicles ensured to
in order to minimize the exhaust minimize exhaust emissions (See
emissions Annexure — 3)

o Fugitive dust emissions minimized by Y
appropriate methods such as spraying
water on soil where required and
appropriate

3. Loss of Vegetation

o The construction crew provided with Y
LPG as cooking (and heating, if
required) fuel

o Use of fuel wood not allowed Y




Date: September 01, 2011 to September 30, 2011

Project Site: SDP-Power House 3 & 4 and Remaining Works

Items Yes| No [ N/A Comments
4. Noise
o Generators and vehicles have exhaust| Y As per NEQS, 85 Db(A) (See
mufflers (silencers) to minimize noise Annexure - 3)
generation
o Compliance with NEQS ensured Y NEQS limits, 85 Db(A) (See
Annexure - 4)
5. Safety Hazards
o Protective fencing to be installed Y
around the Camp to avoid any
accidents.
o Firefighting equipment made Y
available at the camps
o The camp staff provided fire fighting Y
training
o All safety precautions taken to Y
transport handle and store hazardous
substances, such as fuel
o EHS Plan to be followed EHS Plan is inuse by the construction
contractor.
6. Public Health
o The construction camps and site Y First aid kits are available in
offices will have first-aid kits construction camps and site offices
o The construction crew will be Y A representative of director health
provided awareness for the services, GB Skardu met the
transmissible diseases (such as construction crew member and
HIV/AIDS), hepatitis B and C) discussed the precautionary
measures related to common
diseases in Skardu. A letter from him
is attached in Annexure - 5.
7. Social and Gender Issues | |
o Employment to locals will be Y Hiring of iocals with appropriate
maximized experience has been ensured
o No child labor will be employed Y No child labour empleyed in the
project activity.




Date; September 01, 2011 to September 30, 2011 Project Site: SDP-Power House 3 & 4 and Remaining Works

Items Yes| No | N/A Comments

C. TRANSPORTATION OF EQUIPMENT AND CONSTRUCTION MATERIAL

1. Soil Erosion and Contamination

o Vehicular traffic on unpaved roads will| Y -
be avoided as far as possible

o Vehicles and eguipment not repaired Y o Vehicles repair and maintenance
in the field. If unavoidable, : done after laying plastic sheets on
impervious sheathing will be used to the ground to prevent soil and water
avoid soil and water contamination contamination.

2. Air Quality Deterioration

o Vehicles kept in good working Y o Appropriate maintenance of
condition and properly tuned, in order generators and vehicles ensured to
to minimize the exhaust emissions minimize exhaust emissions as per

emission standards given in
Annexure -2

o Fugitive dust emissions minimized by | Y -
appropriate methods such as spraying
water on s0il where required and
appropriate

3. Noise

o Vehicles have exhaust mufflers Y o As per NEQS, 85 Db(A). See
{silencers) to minimize noise Annexure -3.
generation

o Nighttime traffic avoided near the Y o Construction activity largely
communities. Local population taken cenducted daytime to avoid
in confidence if such work is inconvenience to local population at
unavoidable night

4. Safety Hazards

o Road signage fixed at appropriate Y o Construction contractor has installed
locations to reduce safety hazard road signage at appropriate location.
associated with project-related
vehicular traffic

o Project drivers trained on defensive Y o HTV license holder with experience in
driving heavy vehicle driving employed in
the field.
o Vehicle speeds near/ within the Y o The speed limits are strictly followed
communities kept low, to avoid safety by the drivers.

hazard and dust emissions




Date: September 01, 2011 to September 340, 2011

Project Site: SDP-Power House 3 & 4 and Remaining Works

Items Yes| No | N/A Comments
EHS Plan to be strictly followed EHS Plan is inuse by the construction
contractor,
. Damage to Infrastructure
All damaged infrastructure restored Y Till date, no damage to infrastructure
to original or better condition observed.
. CONSTRUCTION WORKS
. Blocked Access
A bypass route constructed at the Y
project site avoiding the public traffic
passing through the site
. Noise and Vibration
Construction machinery appropriate Y As per NEQS, 85 Db(A).See
noise muffling arrangement NEQS Annexure - 3.
followed
. Safety Hazards
The construction sites have protective| Y Security guards stationed at
fencing to avoid any unauthorized appropriate focation on the protective
entry fencing at construction sites.
EHS Plan to be strictly followed Y EHS Plan is inuse by the construction
contractor,
. Damage to Infrastructure
All damaged infrastructure restored: Y
to original or better condition
. Social Issues
Employment to locais maximized. Y Local labour hired as appropriate for
on-going construction activities
No child labor employed Y
. Sites of Historical Cultural,
Archaeological or Religious
Significance
In case of chance find of any sites or] Y Till date no chance find of any sites
artifacts  of  historical, cultural, or artifacts of historical, cultural,
archeclogical or religious significance, archeological or religious significance
the work stopped at that site and the is observed
provincial and federal archeological
departments nctified immediately and
their advice sought before resumption
of the construction activities at such
sites




Date: September 01, 2011 to September 30, 2011 Project Site: SDP-Power House 3 & 4 and Remaining Works

Items Yes| No [ N/A Comments
7. Soil/ Mountain Slope Erosion
o The top 30 cm soil removed and Y o The borrow areas are about 20 Km
stockpiled for redressing the land from the construction sites. The
after removal of borrow material. The excavation is done as per Technical
excavation in such areas limited to 50 Specifications are US-AID Technical
cm depth. The fill material not Document Volume-II.

obtained from any cultivation fields or
orchards without the permission of
the land owner/cuitivator

o The borrow areas protected against Y o The borrow areas belong to private
land slide/soil erosion, through using owners whose sell the borrow
appropriate techniques (such as material as per mutual agreement.
terracing, gabions, vegetation, Regarding these aspects it is the
bioengineering, and others) responsibility of owners himself to

take care of.

o After the completion of the Y -
construction works, campsites and
other construction sites completely

restored
o No debris, surplus construction Y o EHS Engineer takes steps to ensure
material or any garbage left behind that no debris, surplus construction
material or any garbage left behind.
o Photographic record if maintained for N/A | -
pre-project conditions used to restore
the area

8. Soil Contamination

o Vehicles and equipment not repaired Y o Vehicdes repair and maintenance
in the fleld (If unavoidable, done after laying plastic sheets on
impervious sheathing used to avoid the ground to prevent soil and water
soil and water contamination) contamination

o Wasle oils collected in drums and sold} Y o The waste oils collected in drums are
to the recycling contractors sold to the recycling contractor or

workshops in Skardu.

o The inert recyclable waste from the Y o The construction contractor has
site (such as card board, drums, made appropriate arrangements for
broken/used parts, etc.) sold to collection and disposal of waste

recycling contractors. The hazardous
waste kept separate and handled
according to the nature of the waste

including hazardous material.




Date: September 01, 2011 to September 30, 2011 Project Site: SDP-Power House 3 & 4 and Remaining Works

Items Yes| No i N/A Comments

o Lesked oil collection arrangement oy ;& The degign of transformer
incorporated in the design of the foundations at the powerhouse and

transformer foundations at the switchyard has incorporated leaked

. ; oil collection.
powerhouse and switchyard : :
9. Air Quality Deterioration i !
o Construction generators and vehicles & ¥ & | ;o Appropriate maintenance of

generators and vehicles ensured to
minimize exhaust emissions as per
emigsion standards given in
Annexure at the end.

kept in good working condition and '
properly tuned, in order to minimize
the exhaust emission machines

o Relavant NEQS complied Loy

o Fugitive dust emissions minimized by @ Y
appropriate methods, such as
spraying water on soil, where
required and appropriate

10. Loss of Natural Vegetation
Aesthetic Value

[T RO —

o Tree plantation carried out atthe site | ¥ : to Tree piantati:gn to be undartaken by
! the client (WAPDA) in association
with GB Forest Department.

Additional Comments:

DESCON Engineering Limited is currently working at Satpara Dam Project (Lot — 1A). It is 150 14001
& 150 9001 certified organization. DESCON has completed many prestigious 8 mega projects in
Pakistan as well as overseas and won excellence awards for maintaining Health, Safety and
Envirgnments standards,

Reported By:




CHECKLIST FOR IMPLEMENTATION EMMP WORK PLAN

Period: September 81 to September 30, 2011

Project Site: SDP — Reservoir

Items

Yes

No

N/A

Comments

A. IMPACTS ASSOCIATED WITH PROJECT DESIGN AND SITE

Positive Impacts

1.

Reduction of floods

2,

Regulated supply of irrigation
water from the reservoir, and
hence increased cultivation in the
command area.

Capacity building and awareness
raising of farmers on efficient
irrigation techniques

Appropriate use of fertilizers and
pesticides

Promotion of organic farming and
integrated pest management (IPM)
practices

Protection against water logging and
soil salinity

N/A

Electricity generation from the
project

Availability of electricity to the local
population. Spending a portion of the
proceeds from the electricity
generation on the area development

For the month of September 2011
powerhouses 1 & 2 generated 2.87
GWh of electricity for use in Skardu

Town.

Negative Impacts

1.

o]

Resettlement Issues

Prepare and implement Resettlement
and Community Development Plan
focusing on the community
development, in addition to
addressing any remaining
resettlement issues

N/A

The IEE of the project dees not
required RAP as the quantum of
affectees/ loss of economic assets is

small,




Period: September 01 to September 30, 2011

Project Site: SDP — Reservoir

Items Yes| No | N/A Comments
o Early payment for the remaining Y In process. For detail compensation
pertion of the compensation payment see Annexure - 6.
o Maintain liaison and coordination with; Y No issues pending.
the communities to address and
resolve any pending issues or
grievances associated with the land
acquisition and compensation
assessed/paid
o Ensure complete transparency of the Y Revenue department and project
entire compensation assessment and proponent are ensuring transparent
payment of compensation assessment and payment process.
o Establish grievance redressal N/A No issues raised for redressal of
mechanism to address grievances of grievances.
the stakeholders, particularly the
communities
o Maximize employment opportunities Y Hiring of locals with appropriate
to the local population experience has been ensured.
o Give priority to the directly affected N/A No child labour employed in the
communities project activity.
2. Land sliding, soil erosion and No iand sliding observed.
siltation in reservoir, thus
reducing the reservoir capacity
o Develop and implement slope Y A wraparound (designed and buiit
stabilization integrally as a project component)
safequards stability issues for the
steepest right abutment siopes of
the reservoir.
o Watershed management and N
afforestation plan
o Appropriate terracing and where Y The Deosai Road traverses at higher

necessary gabions may be needed to
protect the Deosai Plains road on the
right bank of the Lake

elevations along the right bank of
the iake. Retaining walls are
however built in immediate vicinity
of the dam, within the narrow
valley.




Period: September 01 to September 30, 2011

Project Site: SDP — Reservoir

the Satpara nullah downstream of the
diversion for the canals.

Install meteorologlical station at the
dam site to record the key
meteorological data including
temperature, precipitation, humidity,
and wind speed/direction.

Items Yes| No | N/A Comments
3. Erosion of nullah bed downstream

of dam (caused by release of silt-

free water from reservoir)

Survey of nuilah bed downstream of Y The nulfah bed just downstream of

dam to identify potentially at-risk the spillway is treated with a

structures reverse slope in riprap safeguarding
the toe-drain outlet and the valve
chamber from erosive actions in
high discharges.
A line of transmission towers further
downstream has been relocated
from the edge of the nullah, to the
right side of the road in view of
possible risk in flooding.

Reinforcement of bridges, culverts, N/A

and other structures where needed

. Dam collapse

Prepare and Implement Project Y Project Operation Manual is

Operational Manual (OM). ERP to be currently under preparation by SDC.

part of OM Capacity building of O&M

staff

. Modified water flow regime
Pre-project flow will be maintained in Y The dam does not divert, rather it

regutates the flows all around the
year.

No meteorological station is required
at the project site because the
meteorological station namely

- Sakrdu already exist within the

project area. The Skardu station is
located about 9 km North-East of
the project area having Latitude
3501800, Longitude 75041" 00"
and at an elevation of 7199 ft amsl.
The Sakrdu meteorological station is
operated by the Pakistan
Meteorological Department.




Period: September 01 to September 30, 2011

Project Site: SDP — Reservoeir

Items Yes|{ No| N/A Comments
o Install river rim stations upstream An upstream gauge at the Satpara
and downstream of the dam, and nullah exists for possible monitering
monitor water inflow in the reservoir, inflows. The inflows however are
water releases from the reservoir, pre-dominantly snow-melt and
irrigation water diverted in the subsurface recharges not readily
canals, water released in the nullah measurable.
downstream of canal diversion, and All outflows from the dam are
water reaching the Indus river reguiated through gated structures,
adequately gauged and rated for
different discharges at different gate
openings.
The data on inflow and outflow from
the reservoir is given in Annexure -
7.
6. Drinking water quality
o A water quality monitering system Y Results of water quality testing from
needs to be established, through KSC Lab w.r.t. consumer end, outlet
which water samples should be of Satpara Dam and Contractor
collected from various location Camp attached — Annexure - 8.
(upstream and downstream of National drinking water quality
settling tanks, near the major standards (Draft) appear as
communities, and randomly at the Annexure - 9.
consumer/household level. Depending
upon the quality of water, appropriate
treatment will need to be determined,
and the treatment
plant/arrangements established.
7. Decreased soil fertility because of
decreased silt in irrigation water
Rational use of fertilizer by the growers. Y

Encourage using organic farming and IPM
techniques. Capacity building and
awareness raising needed.




Period: September 01 to September 30, 2011

Project Site: SDP — Reservoir

Items Yes|{ No|( N/A Comments
8. Groundwater table rise
o Capacity building of farmers for N/A Adaptation of use of shallow
appropriate cultivation and irrigation groundwater by installation of
techniques; adopting to shallow tubewelis is not feasible because of
groundwater; installation of tube- hilly terrain.
wells to extract groundwater in areas
having shallow groundwater.
9. Loss of natural vegetation and
biodiversity in the project area
o Compensation to be paid to the Y Paid.
owners for cutting of trees on
privately owned land
o Re-plantation with local, non-invasive | Y
species; prepare re-plantation plan
o Prepare and implement Wildlife Y Wildlife Sanctuary Managernent Plan
Sanctuary Management Plan already under implementation by GB
Wildlife Department.
10. Project located in wildlife
sanctuary
o Prepare and implement Satpara Y Wildlife Sanctuary Management Plan
Wildlife Sanctuary Management Plan already under implementation by GB
Wildlife Department.
o Conduct composite monitoring of Y
biological resources in the area on a
regular basis
11. Increased fish population in
reservoir
o Planned and contrelled introduction of ! Y The Client (WAPDA} in association

appropriate non-invasive species.

with GB Fisheries Department to
introduce non-invasive species of
fish in the Reservoir after the
operation stage.




Period: September 01 to September 30, 2011

Project Site: SDP — Reservoir

Items Yes| No | N/A Comments
12. Increased risk of diseases
caused by vectors such as
mosquitoes
o Integrated approach involving Y A representative of director health
preventive as well as curative services, GB Skardu met the
measures construction crew member and
discussed the precautionary
measures related to common
diseases in Skardu.
o Use of approved and non-toxic Y
insecticides
o WUse of mosquito nets in buildings Y
o Vaccination (where applicable), and Y
awareness raising
o Strengthen the health care facilities in| Y
the command area
13. Reserveoir induced seismicity
o Conduct further earthquake studies N
and risk analysis
o Appropriate instruments to be Y An accelerograph has been instalied

installed to monitor the seismicity at
the site

on the dam axis for monitoring
selsmicity at site.

14. Eutrophication of Reservoir

Q

Trees and vegetation o be removed
from the area to be inundated.
Consider cutting the trees from the
already submerged area during low
flow

Conduct further studies to determine
the extent of problem, and to identify
remedies

Trees and vegetation stand removed
from the reservoir area under
submergence.

The conservation level of the
reservoir Is fixed at 8740 ft amsl.
The level of water in the reservoir
since start of inflow is only 8717 ft
amsl. The problems, if any, will be
identified for remedial measures at
that stage.




Period: September 01 to September 30, 2011

Project Site: SPP Fteservoir

Items Yes

No | N/A

Comments

a

<

1%, PCB in Transformer Oil

Ensure that new transformers are
PCB free (Obtain cettificotes from

manufacturers)

Engure that transformer oif brought to: Y
site is PCB free '

[T ST PR TR

16, Clirmate change

Conduct studies to address concerns Y
related to climate change {such as 5
increased frequency and intensity of |
extreme events), and to frame any i
mitigation or adaptation measures for%
the Project. i

t
v

bk s |

i o Recent meteorological data does not
reflect any extreme event,

Additional Commeants:

Envirpnrnents standards.

MESCON Engineering Livited is currently working at Satpara Dam Project (
14001 & IS0 9001 certified arganization, DESCON has completed many prastigious & mega projects
in Pakistan as well as overseas and won excellence awards for rmaintaining Health, Safety and

Lot — 1A). It is 150

}m Jnn g — b kxen . eewm.. . lwewm | bews e Ve b

Reported By:

Z
 PROJECT DIRECTOR
SATPARA DAM PROJECT
. e~ WAPDASKARDU

T

TOTAL £.94
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ANNEXURE -1

OFFICE ORDER/ APPOINTMENT LETTERS

FOR EHS ENGIMNEER AND EHS OFFICER
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Annexure - 1

%8 SATPARA DAM CONSULTANTS

ek B
MErra Aptochdes Engincering Sucvices (P} Lid,
Technizy [nlemetionsl

Fakisizn Engincering Services (vl . MMt Po'dyisn (Fvi)lad

Zenocruddin Congulients (P L 13 Consuit (Pvi.) 10,
Project Agvisor; Compne.ct. Balher

Refi CRB/SDC/GEN4011/ )29 Date: April 30. 2011

OFFICE ORDER

Mr. Zafar Abbas 2 Graduate Civil Engivecr is hereby nominaled to work as Environmental Health

and Safety (EHS) Engineer for implementation of Frvironmental Mitigation Management F'lan

(EMMP) as per requirement of USAID Activity Agreemient for the Salpaca Dam Multipurpose -

Project w ith immediate effect.
He is directed to ensure implementation of EMMP Work Plan duging project activities in the field

and maintain compliance reports thereof on forinightly basis.

: aH/U
{Ch. Farooq Ahmad?y/
. Chief Resident Engineer

Field Office, Skardu

Distribyhon:
) _ Mr. Jamil Anwer, Chairman (BOM), SDC, Project Office, Lahore.

.. Project Director, WAPDA, SDP. Field Office, Skardu.

%' Mr. Hussaio Shigri, ARE-1 & Mr. Abid Hussawn, ARE-1L, SDC, Field Qffice, Skardu.

4. Project Manager, DESCON, SDP, Field Office, Skardu.

S. Praject Manages, CCPG, Ficld Office, Skardu.

6. Office Copy.

1
-
4
-

- — - et A
ST A RS9 Roa Gateline Towa Satrdy -0 o, 9. 622, Sosben T sTier (991 - €51y2, a38%T) Fra, N DIRISA30412




Annexure -1

Bt T P

DESCON - J&P _JOINT VENTURE

A

- 7 This Is for your information pleasa,

@UWL
usaf Mahmood

" 18 K24 Ferozepw Road : : . Phone: +92 (942} 5805134

Lahore ~ 53600 Frotz -+92 (042} 58110605
. Pakistan 492 (042) 5305137
" SATPARA DAM CONSULTANTS " Qur Ref: 5011-PO-SDC-LP- 277 2.4
Safpara Bam Project, ) Dafe: May 9, 2011

All Abzd Road, Satelille Town,

- Bkardu.

Attention:  Chaudhary Farocoq Ahmad — Chlef Resident Engineer

. Subject:  Salpara Dam Project — Centeact LOT 1A — Dam & Power Housgs

Environment, Health and Safely (EHS)

Dedr 3ir,

~With reference ta our earlier discussions, It I$ to inform your goad office that we have already. an
organized Environment, Health and Safety depariment to look afler the affairs related 1o EHS. This
~ tean of EHS is working under Mr. Bagf iKhan, wha has vast experience in this fleld.

Aséuring you of our best professionat services at all times, weremaln.

Regards

For DESCON -~ J&P (JV)

Project Manager

$C: 1) The Englaeer, Satpara Dam Consuitaals, 188, Commercial Atea. DHA Lahore
«2) Project Director, SDP, (WAPDA), Skardu
i3) Head DCS, DESCON, World Headguarter, Lehore
14) Principal Enginear Contracts, Satpara Dasm Consultants, 188-Y, Commercial Area, DHA Lahore
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Annexure-2

WHO Ambient Air Quality Standards

PoHutant Al lzn::li:lr;ulj']mi " Units Averaging Time
Cco 35 ppm 1 hour
NOx 106 ppb 1 hour
S0, 134 ppb 1 ﬁour
P 70 pgim® 24 howrs

Sowce: Widd Heailh Crganlzation.




ANNEXURE - 3

NEQS FOR MOTOR VEHICLES
EXHAUST AND NOISE




-Annexure - 3

NEQS for Motor Vehicles Exhaust and Noise

i} For In-use Vehicles
Standard (Maximum
Measuring Meiho: Applicablil
F-:arameter parmissibfs Limlt) easuring Mathod pplicabliity.
1 Smoke 409 or 2 on the To be compared with Immediete sffsct
Rlnglemann Scale Ringlernenn Chart at 2
during engine distance & of moe. r

acrelemtion mode,

Z Carbon 6% Under idiing conditfons:
Monoxide Mon-dispersive Infrared
detecilon through gas
analyzer,
3 Nolse: 85 db {A). Sound meterat7.5

meters fiom the source.

(ii} For new Vehicles
Emission Standards For Diesel Vehicles
(a}) For Passenger Gars and Light Gommercial Vehicles (g/km)

Typa of HC+ Measurng
Vehlcle Categary/Class Ters | CO | Lo FM Mothod Appllcability
Passenger M 1: with Pak-1 1DI 1.00 070 0.08 MEDC (ECE i All lmported
Cars reference Mass 45+ EUDCL) { and local
RV} up 1o 2500 rmanufectured
kg. Cars with RW djesel vehides
over 2500 kg to PekI DI | .00 | 080 | 0.10 - with effect
meet ki calegory rromm 01-07-
standa s, 202
Light NI (RyW<1250 kg) | Pak-1i 1D 100 | D70 | DOB
Commercial Pak-1l DY 100 | 080 | 070
Vehides NIl (1250 1g< RW § Pek-liiDl i 1.25 § 100 i 092
<1700 kgl Pak-11 0] 1.25 130 | 0.14
NE-HE (RW §700 Pate-1i I3 1.50 1.20 0.7
kg) Pak-11 DI 1.50 1.60 0.20
Parameter Standard (maxhnum permissible mit) Measuring NMethod
Moise 85 db (A) Sound meter af 7.5 melers irain the
SQUIE,




{b) For Heavy Duty Diesel Engines and Large Goods Vehicles {giiCwh)

Annexure -3

Type of Ccategory / ' Measuring
Tiays | CO | HC | NOx | PM Appllcabll
Vehleie Class NMethod PP tty
Heavy Duty Trueks and Palei) 440 1.1 7.01] 0,15 { ECE-R49 All imported and
Diasel Engines | Busas facal
ranufactured
dlesel vehicles
with fhe effect 1-
7-2012
Large goods M2 (2000 and up § Pak-l 40| 7.0 140 | 0.15 | EDC
fehicles .
Parameler standard (maximum permissible Imif) ' Measurlng Methed
tlojse 85db (A) Sound meter at 7.5 meters from the
: source. ) .
Emission Standards for Petrof Vehicles {alkm
Type of HC+ Measurlng
Venicla Category/Class  { Thois | €O | yo, | mathod Applicabiiity
Passenger M 1; With reference Pate-l! 2201 (50 ; NEDC (ECE Allimporied and new
rmass (RW} up o 2500 15+ EUDCL) | models® locally
kg. Cers with RW over manufaciured peirol
2500 ka. to meet N1 vehicles with effect
category standards from 1% July, 2009
Light M1-1 [RVv<1250 [kg) Pak-ll 220 0.50
Commercial '
Vehicles NA-E (1250 kg>RW Palctl | 400l o065
<1700 kg)
NA-111 (RVV= 1700 ka} Paj-il 5,00 0.80
Motor 2 4 slrokes <150 cc Pak-ll 5.50 1.50 | ECER 40
Rickshaws &
motor Cyeles 2.4 strokes= 150 cc Palcll | 550 1.30
Pavameters standard {(max Frum penmnissible #mit) Measuring Method
Malse a5 db (A) Sound meter at 7.5 meters from the

source

Explanations:

Di:

Direct injection

101 indirect Injection

EUDCL: Extra Urban Driving Cyde

NEDC: New Urban Driving Cycle

s Vehicles designed and consucted for the carfage of passengers and comprising na mere than
elght sesls In adcdition Tothe diver's seat

N; Motor vehicles wilh at feast four wheels deslgned and constructed for the canlage of goods.

New model meansbath model and engine type change

The existing medels of petrol diiven vehicles locally manufactured wil [rmmediately swich ever to Pak-ll
emission standards but not fater thag 3Gh June, 2012
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Selected NEQS for Waste Effluents

Annexure - 4

Parameter Unlt Standards
{Maximum Aflowable Liinft)
Temperature Increase °C <3
pH value [aciditybasiciy) pH 69
5-day hlochemical exygen demand [BOD) at 20 mgi 80
°C
Cheirical oxygen demand {COD) mgi 150
Tetal suspended sofids moit 200
Total dissclved solids mgi 3,500
Grease and all mgi 10
Phenolic compounds {es phenol) mgA 0.1
Chleside (as CI) mgl 1.q00 B
Fleerde @s F) gl 10
Sulfate {SOs) mgl 600
- Sulfide %) g 1.0
Ammonla (NHa) mgd 40
Cadmitm gt 0.1
Chremium {!rvalent and hexavalent) mgi 1.0
Copper mgA 1.0
Lead mgd 0.5
Mercury mig 0.01
Selenium ol 0.5
Nlekel maght 1.0
Silver mon 1.0 -
Total toxde metals mgd oo TTTT
Zinc ’ mgd 5
Arsenic mgA 1.0
Barium mgA 1.5
Tron mgi 84
Manganese mgh 1.5 s
Boron mgA eo
Chlcrine g o

Source; Government of Pakistan (2000).
Noles:

1. The standard assumes that diltion of 4:10 on discharge is available. Thatis, for each cuhie meter of ireated effitent, the

reclpient water body should have 10 m? of water for dilution of this efiuent.

2. Toxic metals Inciude cadmium, chromium, copper, lead, memury, selenium, nickel and sitver, The effiuent should meef
the Individual standards for thesa melals as well as the standard for total toxle metal concentration.
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COMMON DISEASES IN SKARDU




- Anrtexuve~5.
No. DHS-BR-5 (22) /Stats/ 2008
GOVERNMENT OF GILGIT - BALTISTAN
- Office of the Director Health Services,
Baltistan Skardu
SRk Ak

Date: 3o September, 2011
To

The Chief Residence Engineer,
Sadpara Dam Consultants: Skardu.

Subject: COMMON DISEASE IN SKARDT.

R e

k]

~ Following disease are common in Skardu District.

1. Water born diseases:
Infective Hepatitis

a.
b. Enteric Fever.

|
e

Dysentery.
c_i. Helmenthiasis.

. ¢. Diarrhoea.

_ _ ARI
B | 3. Scabies

:m w . -+ 4. Hypertension - W e
— Goiter

Brpnchitis /Asthrra
Phangities / Tonsillitis

® N oo

Measles

Report is submitted as desired please.

~ ._ _ (Dr. Muhammad Bismillah Khan)
: Director Health Services
Baltistan Skardu
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SATPARA DAM PROJECT
UPDATED STATUS OF LAND ACQUISITION

Date: September 30, 2011

Annexure - §

e Project Component Aoires [ AmountPa i Sl [costorang
(Acres) acquired (Acres) )
1 |Lot-1A
a). Dam Site 33.306 59.106 4 856 7.496
b). Contractor's Colony 6.09 948 - -
c). Spill Channal and Penstock 1.68 4,844 - -
d}. Access Road to Forebay 0.0875 0.237 - -
Sub Total {(1)] 41.1435 64.187 4.856 7.496
2 |Lot1B
a). 66 kV Grid Stationa and Powerhouse # 1 & 2 1.20 2525 - -
b). Switchyard 0.20 2.104 - -
c). E&M Additonal Works (Tower No. 11 ZM8) 0.07 0178 - -
Sub Total (2) 1.47 4.807 0 0
3 JLot-2
a). Left Bank Canal (LBC) & PH-3&4 17.35 66.804 14.812 46.847
b). Right Bank Canal (RBC) 5.356 19.004 0.343 0.411
Sub Total (3)| 22.706 85.808 15.155 47.258
Grand Total (1+2+3) 65.32 154.802 20.011 54,754

Sr. No. 1. Lot-1A{a) Dam Site:- Awards under process and not yet paid owing to civil suit between the owners

The under process land 20.011 Acres and Amounts are tentative as few awards are yet to be finalized by the Revenue

Department.




ANNEXURE -7
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ANNEXURE -7

INFLOW OUTFLOW DATA
OF SATPARA DAM




Comparison of Inflow and Outflow of Satpara Dam

PR - Dischrge .

e 5| Lake Level | Through Estimatod

7 Date Seepge

St o (ft.) PHi#1

: . (Cusecs)

L . {Cusecs)
. {Cusecs)

1-Jun-10 0 0 8644.70_| 86.35 15 ] 43319.50

2-Jun-10 0 0 864555 | 8458 15 090.56 43650.50 331.00 266 197
3-Jun-10 0 0 8848.70 | 83.17 15 98.17 43080.00 338.50 262 195
4-Jun-10 0 0 6648.00 | 69.69 15 64.69 4450800 519.00 346 166
5-Jun-10 0 0 864055 | 2504 15 40.04 45038.00 530.00 307 79
6-Jun-10 0 0 665080 | 98.34 15 113.34 45577.00 530.00 385 295
7-Jun-10 0 0 8651.90 | 099.34 15 174.34 45942.00 365.00 298 227
8-Jun-10 0 0 865310 | 113.00 15 126.00 46314.00 372.00 316 254
9-Jun-10 0 0 8654.60 | 114.08 15 123.06 46879.50 565.50 414 256
10-Jun-10 0 0 8656.00 | 106.76 20 126.78 47454.00 574.50 116 251
11-Jun-10 0 0 B657.40 | 75.04 20 95.04 43040.50 586.50 391 189
12-Jun16 0 0 865950 | v3.92 20 93,92 48835.00 794.50 494 186
13-Jun-10 ¢ 0 §662.00 | 7292 20 9252 49850.00 1015.00 805 184
14-Jun-10 0 g 8664.75 | 7202 20 92.02 50854.00 1044.00 518 184
15-Jun-10 0.5 65 8667.40 | ©8.78 26 150.78 52177.00 1283.00 807 317
16-Jun-10 1 178 8660.60 | 67.66 32 277.66 53050,50 §73.50 718 551
17-un-10 14 300 8871.10_| 56.68 32 300.66 53720.00 669.50 728 775
18-Jun-10 2.2 550 8672.80 | 57.68 44 651.68 5462700 907.00 1109 1293
19-Jun-10 25 675 8875.00 | 5345 44 772.45 55555.00 928.00 1240 1532
20-dun-10Q 3 850 8677.15 74.43 44 968.43 56501.00 946.00 1445 1821
F1-Jun-10 3.95 950 8672.10 | 81.05 a4 1115.05 57461.00 960.00 1598 2212
22-Jun-1p 3.33 1000 BBB1.05 | 74.35 53 1127.35 58436.00 575.60 1619 2236
23-Jun-10 375 1225 8683.15 | 79.95 53 1357.96 5942500 959.00 1857 2663
24-Jun-10 4.00 1336 8684.95 | 86.50 53 1475.60 6042300 998.00 1973 2027
25-Jun-10 417 1450 8686.10 | 5563 53 1558.63 $0928.00 505.00 1813 3091
26-Jun-10 417 1450 868640 | 78.08 53 1581.08 81162.50 554,50 1709 3136
27-Jun10 417 1450 8686.95 | B7.46 53 1500.46 61437.00 254.50 1719 3155
28-Jup-10 417 1450 888770 | 72.26 53 1575.29 61602.50 25550 1704 3125
29-Jun-10 4 1400 8688.50 | @o.14 53 1542.74 62204.50 512.00 1500 3059
30-Jun-10 4 1400 8689.00 | 8533 53 1538.33 §2461.00 256,50 1668 3051
1-Jul-10 4 1400 B668.35 76.4 53 152940 61948.00 513.00 1271 3034
Z-JuH G 3.5 1150 8687.00 | 8064 53 126364 £1437.00 511.00 10286 2546
3-Juk-10 2.5 750 B686.50 87 53 885.00 61182.50 754,50 757 1755
4 Juk10 2 550 8687.60 | 86.21 53 689.21 61602.50 510.00 948 1367
5-Jul-10 2 550 868840 | 78.02 53 679.02 62204.50 512,00 937 1347
6-Jul-10 2 550 8680.10 [ 70.58 53 662 58 62461,00 256.50 812 1354
7-Jul-10 1.5 370 8689.40 | B0.65 53 503.65 62779.00 258.00 §34 999
8-Jul-10 25 765 8630.70 | #8.28 53 906.28 6333725 518.25 1218 1798
o-Jul-10 3.75 1205 8691.75 | 64.94 53 1412.94 6388550 558.25 1694 2803
10-Jul-10 3.75 1285 B691.65 | 9387 53 1441 87 3334016 -30555.34 13963 2860
11-Jul-10 3.25 1081 8691.80 | £4.03 53 1216.03 33340.16 0.00 1218 2416
12-Jul-10 2.5 765 8602.30 | 72.35 53 £90.35 34765.24 142508 1609 1766
13-Jul-10 1 218 8693.15 B1.3 53 352.30 36360.52 1604.28 1161 599
14-Jui-16 1.75 485 869440 | 78.26 53 616.26 37371.40 1001.88 1121 1222
15-Jui-10 2 585 868490 | 76.61 53 714.61 B5566.60 2819520 14530 1417
18-Jul-10 2.5 793 869510 | 72.28 53 918.28 65674.00 107.40 972 1821
17-Jul-10 z 585 860550 | 72.13 53 71013 65894.00 230.00 a21 1409
18-Jul-10 2 585 8686.30 | 75.18 53 713.18 66376.20 432.20 CRY] 1415
19-Jul-10 2.5 793 8697.10 | 7506 53 521.08 66763.70 437.50 1143 1829
20-Juk-10 175 485 8697.20_| 79.49 53 617.49 66827.40 63.70 650 1225
21-JuF1n 1 218 8697.40 | B80.06 53 351.06 6604880 12140 412 696
22-Ji-10 1 218 860830 | #5186 53 356.16 §7436.60 487.80 802 706
23-Jul-10 1 218 B689.20 0086 53 361.56 §7932.20 49580 612 717
24-Jul-10 0.75 144 86059.70 | 92.48 635 288.08 68224.20 232.00 436 573
26-Jul-10 0.75 144 8700.40 | 9458 54 292.58 6861560 551.40 490 580
26-Jul-10 0.75 144 8701.20 | 105.88 54 303.86 69069.20 45360 533 603
27-Jul-16 1.41 an4 870230 | 10212 54 560.12 60660.80 611.60 268 1111
26-Jul-10 2 604 8702.60 110 50 784.00 60078.80 298.00 914 1515
29-Jul-10 28 950 8704.15 75.6 50 1075.60 70732.80 754,00 1456 2133
30-du-10 25 928 8703.95 7867 50 1056.67 70586.50 -146.30 283 2096
31-Juk-10 1.63 587 B704.20 72 51 £90.00 70729.40 142.90 762 1369
1-Aug-10 0.75 172.2 870520 | 7254 54 298.74 71302.00 572.60 587 593
2-Aug-10 0.75 1722 8706.00 | 7262 54 298.82 71762.00 460.00 531 593
3-Aug-10 0.375 45 8706.60 | T74.67 54 173.67 72109.40 347.40 349 344
4-Aug-10 0.00 0 8707.90 658 54 £19.60 72663.90 754.50 500 2a7
5-Aug-10 0.00 0 870825 | 8062 54 134.62 73654.25 780.35 533 267
B-Aug-10 113 295 871115 | 8612 54 435.12 74779.40 112615 1002 863
7-Aug-10 0.75 203 8711.65 91.8 53 347.60 75077.40 298.00 498 a9
8-Aug-10 1.33 440 8713.10 95.3 54 589.30 75845.20 867.80 1027 11869
9-Aug-10 1.50 480 871330 | 78.39 51 589.29 78065.60 120.40 650 1189
10-Aug-10 1.50 450 ariaan | 98.83 50 608.83 76085.60 0.00 609 1208
11-Aug-10 150 450 87t3.20 | 952 50 505.20 76005.40 -60.20 565 et
12-Aug-10 1.13 290 871300 | 87.51 50 42751 75885.00 120.40 367 848
13-Aug-10 0.50 87 8712.95 | 10444 52 243.44 75855.06 2995 228 463
14-Aug-10 0.00 0.00 871375 | 10687 52 158.87 76336.50 48145 402 315




1

T Pischarge Dischrge . IR S
pate Stifling basin .?;sf‘:ﬁ;:g:;_ Lake Level [ Through E;zem:;:d * Total Outflow
) - ‘ hasin it (ft) Phist (Cusecs) | (Cusecs)
. (Cusecs): {Cusecs) : y
15-Aug-10 1617 8714.60 89 54 304.00 76850.60
16-Aug-10 332 871400 | 11371 50 502.71 76487.00
17-Aug-10 35 871375 | 107.07 52 194.07 76336.50
18-Aug-10 0 6714.10 | 103.04 52 155.04 76547.60
19-Aug-1C 0 8714.70 | 104.59 54 158.50 76915.20
20-Aug-10 0 871520 | 102.21 54 156.21 77215.00
21-Aug-10 0 8715.66 | 99.33 54 153.38 77459.00
22-Aug-10 o 871600 | 10258 53 155,56 77703.00
23-Aug-10 G 8716.25 90.32 53 143.32 77856.50
24-Aug-10 G 8716.40 90.66 53 143.66 77948.60 .
25-Aug-i0 o 8716.80 65.13 53 118.13 78194.20 245.60 242 234
26-Aug-10 0 871655 | 32.99 53 85.89 76040.70 -153.50 9 171
27-Aug-10 0 8716.15 30.42 53 83.42 77795.10 -245.60 -4t 165
26-Aug-10 0 8716.25 50.91 53 103.91 77856.50 61.40 135 208
29-Aug-10 ] 8716.40 | @0.49 53 113.49 77948 50 92,10 160 223
36-Aug-10 ¢ 871810 | 52.08 53 105.08 77764.40 -184.20 12 208
31-Aug-10 0 8715.70 43.41 52 95.41 77520.00 -244.40 28 189
1-Sep-10 0 871530 | 30.84 52 82.84 77276.00 -244.00 -40 164
2-Sep-10 ¢ 8714.85 61.85 52 113.85 77005.50 -270.50 -23 2286
3-Sep-10 0 B715.00 | 56.59 51.2 107.79 77093.00 87.50 152 214
4-Sep-10 0 8715.00 59.62 50.3 109.92 77093.00 0.00 118 218
5-8ep-10 0 8715.05 59.5 18 107.50 77127.50 3450 125 213
8-Sep-16 0 8715.05 57.02 47 104.02 7712750 0.00 104 208
7-Sep-10 0 8715.1¢ | 5598 47 102.98 77158.00 30,50 18 204
8-Sep-10 i 8715.10 53.94 465 100.44 77158.00 0.00 100 199
9-Sep-10 0 8715.05 59.00 44 103.06 77127.50 -30.50 88 204
10-Sep-10 0 8715.05 64.41 42 106.41 77127.50 0.00 106 21
11-Sep-10 0 8715.00 | 56.65 1.7 98.35 77093.00 -34.50 81 195
12-Sep-10 0 871500 | 86.77 41 97.77 77093.00 0.00 98 194
13-Sep-10 ] 8714.90 61.6 53 114.60 77036.00 -57.00 86 227
14-Sep-10 0 8714.80 51.49 54 105.49 76971.80 §4.20 73 209
15-Sep-10 0 a714.80 | 5553 44 99,53 769741.80 0.00 100 197
16-Sep-10 0 8714.75 48,92 44 93.92 7694150 -30.30 79 186
17-Sep-10 0 8714.60 49.66 44 93.66 76850.60 -90.90 43 188
18-Sep-10 Y 871455 | 49.84 44 93.84 76520.30 -30.30 79 186
19-Sep-10 o 8714.45 | 5498 44 98.98 76820.30 0.00 99 198
20-Sep-10 0 8714.30 | 52.08 44 96.08 76668.80 -151.50 20 191
21-8ep-10 0 a714.20 | 3983 42 81,63 76608.20 -60.60 51 162
22-Sep-10 0 8714.10 38.32 44 82.32 76547.60 60.60 52 163
23-Sep-10 0 8714.00 | M.76 14 8576 76467.00 60.60 55 170
24-Sep-10 0 8713.85 | 4168 44 85.68 76396.70 -80.30 40 70
25-Sep-10 ¢ 871375 | 4142 44 85.42 76336.50 50.20 55 169
26-Sep-10 0 671355 | 4321 44 87.21 76216.10 -120.40 27 173
27-Sep-10 ¢ 871345 | 3762 4 81.52 76155.90 80.26 51 162
28-Sep-10 G 871336 | 4136 44 85.36 76095.70 -60.20 55 169
29-Sep-10 o 8713.20 38.56 44 83.56 76005.40 80.30 38 168
30-Sep-10 0 871310 | 4822 53 96,22 75945.20 -60.20 56 191
1-Oct-10 0 871290 | 51.48 53 104.86 75825.10 -120.10 44 208
2-0ct-10 0 8712.75 47 53 100.00 75735.25 -89.85 55 98
3-0ct-10 0 871255 | 46.56 53 99.56 75615.45 -119.80 39 97
4-Oct10 0 871235 | 46.28 53 99.26 75495.65 -119.80 39 197
5-0ct16 0 871215 | 45.79 53 98.79 75375.85 -119.80 a8 196
6-0ct-10 0 8712.00 | 20.51 53 81.51 75286.00 -89.85 36 162
7-0ck10 0 871180 { 4186 53 94,86 75166.80 -119.20 35 168
8-Oct-1G 0 8711.60 | 46.33 53 99.33 75047 60 -119.20 39 197
9-Oct-10 0 8711.40 4477 53 97.77 74928 40 -118.20 33 194
10-Oct-10 0 8711.15 43,14 40 83.14 74779.40 -148.00 8 165
11-0ct-10 0 8711.00 46.50 39 85.58 74690.00 -89.40 41 170
12-0ct-10 0 871075 | 47.45 39 36.45 74541.50 -148.50 12 1
13-0ct-10 0 8710.55 | 44.41 39 B3.41 74422.70 -118.80 24 185
14-0ct-10 0 871035 | 2589 39 64.69 7430390 -118.80 5 128
15-0ct-10 0 8710.15 3747 39 76.17 74185.10 -118.80 16 151
16-0ct-10 ¢ 8709.90 46 40 86.00 7403710 -148.00 1 171
17-Oct-10 o 8709.70 468 40 86.80 73918.30 -117.80 7 172




Pi”f‘:ha'99~ Dischrge . o . 2 increased! )
o s Jrom 1) ake Levet | Through | B3HMae | o Gutnow Storage ' pecreased tn-
 Date - Stilling- Seepge | . s capacity (Acre’ ;
S basin ) PHE | Cusecs) o (Gusees) - | Feet) - Water Storage
. '(Cu i (Cusecs) . T TN - .fcra Feet) :
18-0Oct-10 Q 8700.45 39.21 40 79.21 73772.05 -147.25
19-0ct-10 0 8709.00 | 4228 41 83.26 7362480 147.25
20-0ct-10 o 8708.90 53 41 94.00 73448 50 -176.30
21-0ct-10 o 8708.70 45.2 41 86.20 73331.50 -117.00
22-0ct-10 ¢ 8708.45 57.25 41 98.25 73185.25 -146.25 25 195
23-0ct-10 0 8708.15 §1.05 41 92.05 73008.75 -175.50 4 183
24-Oct-10 o 8707.95 41.64 41 82.64 72857.85 -116.80 24 164
25-0ct-10 0 8707.60 60.55 41 101.56 72680.60 -203.35 -1 201
26-Oct-10 o 870730 | 58.26 41 99.26 72515.30 174.30 11 197
27-0ct-10 0 B707.05 62.47 40 102.47 72370.05 -145.25 29 203
28-0ct-10 o B706.70 61.19 40 10119 72167.30 -202.75 -1 20
28-Oct-10 0 8706.40 52.01 40 92.91 71093.60 -173.70 5 184
30-Oct-10 0 8706.10 64.08 40 104.98 71814,90 -173.70 17 208
31-Oct-10 0 870580 | 55.79 40 95.79 71647.00 -172.90 9 190
1-Nov-10 ] 8705.50 | 56.82 41 97.82 71474.50 -172.50 11 194
2-Mov-10 0 8705.20 | 6294 a 103.94 71302.00 172.50 17 206
3-Nov-10 0 8704.00 | 58.35 4 99.35 71120.80 172,20 13 197
4-Nov-10 o 870460 | 69.52 41 110.52 70958,20 17180 24 218
5-Nov-10 0 8704.25 75.22 44 116.22 70758.00 -200.20 15 231
6-Now-10 0 8703.95 | 64.09 41 105.08 70586.50 17150 19 208
7-Nov-10 ¢ B703.60 5012 4 91.12 70387.00 -199.50 -9 181
B-Mov-10 a B703.30 | 42.87 41 83.97 70216.00 -171.00 -2 167
9-Nov-10 5 8703.00 43.64 H 84.64 70045.00 -171.00 -2 g8
10-Nov-10 a 8702.70 46.41 41 87.41 69875.20 -169.80 P 173
11-Nov-10 0 5702.40 | 45.22 M 86.22 69705.40 -169.80 1 171
12-Nov-10 0 870220 | 47.96 4 88.95 69592.20 -113.20 32 176
13-Nov-10 0 8701.95 47.11 41 88.11 50450.95 -141.25 17 175
14-Nov-10 0 g701.70 | 48.01 41 B87.01 63310.70 -140,25 16 173
15-Nov-10 o B701.40 46.11 41 B7.11 £3142.40 -168.30 2 173
16-Nov-10 ¢ 8701.15 | 40565 41 81.57 69002.15 -140.25 1 162
17-Nov-10 0 870125 | B3.oz 83.9% 69058.25 56.10 112 166
18-Nov-10 0 B700.40 | 7348 39.7 113.19 685582.60 -475.85 127 225
19-Nov-10 0 8700.10 65.6 38.7 105.30 69414,90 -167.70 21 209
20-Nov-10 0 B699,70 35.76 39.7 75.48 68192.20 22270 -37 150
21-Nov-10 0 8692.40 | 40.75 39.7 80.45 68025.40 -166.80 -4 160
22-Nov-10 a 8698.10 34.69 39.7 74.39 67858.60 -166.80 -10 148
23-Nov-10 a 8608.90 | 41.38 307 81.08 67747.80 -110.80 25 161
24-Nov-10 0 8698.60 | 53125 39.7 92.83 67582.20 -165.60 9 184
25-Nav-10 o 8698.30 64.2 39,7 103.90 67416.60 -165.60 20 206
26-Nov-10 0 8697.90 47.08 39.7 86.78 -67196.30 -220.30 24 172
27-Nov-10 o a607.60 | 47.32 39.7 87.02 6703220 -164.10 4 173
28-Nov-10 0 8697.35 | 37.87 39.7 77.57 66895.45 136.75 g9 154
29-Nov-10 0 B697.05 47.7 39.7 87.40 66731.35 -164.10 5 173
30-Nov-10 0 8606.80 45.88 39.7 85.58 6B535.20 -136.15 17 170
1-Dec-10 o B6Y6.50 4115 30.7 80.85 66432.00 -163.20 -1 160
2-Dec-10 0 B6G6.20 | 36.17 39.7 75,87 66268.80 -163.20 -6 150
3-Dec-10 0 B695.95 47.53 30.7 87.23 66133.00 -135.80 19 173
4-Dec-10 0 B695.60 56.24 30.7 95.94 §5944.00 -189.00 1 180
5-Dec-10 0 8695.30 46.01 39.7 85.71 65792.00 -162.00 4 170
6-Dec-10 0 869500 | 5108 39.7 90.78 65620.00 162.00 9 180
7-Dec-10 0 869470 | 49.52 39.7 89 27 £5459.80 -160.20 8 177
g-Dec-10 0 8694.40 | 5882 39.7 98.52 65299.60 -160.20 18 185
9-Der-10 ] $694.05 60.5 39.7 100.20 65112.70 -186.90 6 199
10-Dec-10 0 8693.70 827 39.7 102,40 64926.70 -186.00 3 203
11-Dec-10 0 8693.40 | 66.07 39.7 106.77 64767.40 -159.30 25 21e
12-Dec-10 0 8693.00 95 382 133.20 64555.00 -212.40 26 264
13-Dec-10 0 8602.70 | 6206 38.2 100.26 64396.60 -158.40 20 199
14-Dec-10 0 869230 | 6141 38.2 99,61 64185.40 211.20 -7 198
15-Dec-10 0 gegz.00 | 76.88 38.2 115.08 64027.00 -158.40 35 228
16-Dec-10 0 8691.80 | 78.97 38.2 11717 63816.60 -210.40 11 232
17-Dec-10 0 seaion | 6432 36.9 101.22 636508.20 -210.40 -5 201
18-Dec-10 0 8690.80 44.99 36.9 81.89 63396.20 -210.00 24 162
19-Dec-10 0 8690.50 | 4832 36.9 86.22 63239.00 -157.20 6 169
20-Dee-10 0 869000 | 48.32 36.9 85.22 6308180 -167.20 6 169




Discharge’

o : ‘ fr.om | Lake Levet 2:::)1?: Estimated | Total Dutflow '-‘tSt_t_?rgg ' bI::rree::c;i‘:h:- - "Released Pet
Date | Btitling: {7 Pt | S2OPUR | icysagsy | SAPACY(AC : 1. Day(A
: |- bas_ln (Cusecs) (Cusecs} | . 2077 L ::f—_F-egt)

) . {Cusecsi: - i’
21-Dec-10 0 B689.90 | 49.89 35.6 85.49 52975.40 170
22-Dec-10 B BGAG.60 | 47.78 356 83.38 6277060 185
23-Dec-10 0 B688.30 | 4369 356 79.29 62615.80 157
24 Dec-10 0 8680.00 | 45.19 36.9 82.09 62481.00 163
25-Dec10 0 568870 | 50.36 34.1 84.46 62307.10 168
2606010 0 86eB.40 | 49.98 30.7 89.68 62153.20 178
27-Dec-10 f sess.10 | 49.98 397 69.68 81999.30 178
78 Dec10 0 8687.80 | 45.15 39.7 84.85 61845.80 168
29-Dec-10 0 8667.45 | 48.12 ag.7 87.82 £1866.95 174
30-Dec10 0 8e67.15 | 45.15 38.7 64.85 81513.65 168
31Dect0 0 8686.00 | 5155 39.7 91.25 61386.10 181
T-Jan11 0 8686.60 | 53.22 39.7 92.92 §1233.40 184
2 a1 0 B6BE.20 | 48.72 307 88.42 61029.80 175
Fqan11 0 3685.90 | 46.39 39.7 86.09 50877.50 17
4-Jan-11 0 868555 | 48.322 11.0 89.33 60700.75 177
5-Jan-11 0 8685.25 | 48.322 41.0 89.33 60549.25 w7
6-Jarm 11 o 868500 | 40.78 410 81.79 80423.00 162
7 Jon 1 0 868465 | 43.283 397 82.98 60247.65 85
B-Jan-11 0 8684.35 | A4.44 397 84.14 60097.35 167
9-Jan11 o 8684.10 | 468 39.7 86.50 59972.10 172
10-Jan-11 0 5683.75 | 46.15 39.7 85.85 59797.75 i
11-Jan-11 ) 868340 { 4456 39.7 84,26 59623.80 167
12-dan11 2 868345 | 46.9 38.2 85.12 50499.55 189
13-Jan1 0 868290 | 45.35 38.2 83.57 59375.40 188
14-lan-11 0 8682.55 | 46.46 38.2 B4.68 59201.80 168
15-Jan-11 0 8662.25 | 48.85 382 B7.07 549053.00 173
Ty 0 8681.90 | 46.35 38.2 84.57 58879.70 168
17-dan-11 0 8681.65 | 43.43 36.9 50.34 58756.45 159
18-fan-11 0 368140 | 46.56 36.9 83.47 58633.20 188
a1 0 8681.00 | 54.27 36.9 91.18 58436.00 181
0o 19 0 8680.70 | 54.43 36.9 91.44 58289.30 181
Z1-Jan-11 o 868040 | 5333 356 88.83 58142.60 176
Z2-Jani1 0 8680.00 | 53.68 356 89.28 57947.00 vy
23-Jan-11 0 8679.70 | 53.28 36.91 90,19 57801.20 179
24-Jan-11 0 8679.40 | 59.01 34.12 93.13 57655.40 185
25-Jan-11 0 8679.00 | 89.81 3412 123.93 5746.00 248
26-Jan-11 o 8678.60 | 63.82 32.81 96.63 57268.20 182
27-dan 11 0 867820 | 64.32 32.81 97.13 57075.40 193
28-Jan-11 0 ser7.e0 | 6253 3002 92.55 56683.40 184
20 dan11 2 8677.45 | 614 30.02 91.42 5671610 181
30-Jan-11 0 8677.10 | 64.3 28.71 93.01 56548.80 184
31-san-11 0 8676.70 | 59.22 28.71 87.93 56358.50 174
1-Feb11 o 8676.30 | 57.62 2461 82,23 56168.50 183
2-Fob-11 o 8676.00 | 58.96 21.82 80.78 56026.00 160
3Febrtl 0 8675.60 | 6B.06 16.40 84.46 5583760 168
4-Feb-11 0 8675.20 | 60.02 12.30 72.32 55649.20 143
5 rebad o 867440 | B0.74 10.99 .73 55275.40 142
6-Feb-11 0 867450 | 59.69 8.20 67.80 55322.00 135
A — 0 867420 | 59.33 8.20 67.53 55162.20 134
B-Feb-11 1] 8673.90 58.08 B8.89 64.97 55055.80 129
g-Feb-11 [ 8673.55 68.02 5.41 73.43 54907.10 148
0 Feb11 0 867320 | 6817 | 2871 96.88 6476140 192
T1Fab11 0 867282 | 6819 | 28.71 96.90 5454492 182
12-Feb11 o 867240 | 66.43 28.71 95,14 54353.40 189
13-Feb-11 0 8672.00 | 6859 28.71 97.30 54171.00 163
14-Feb-11 0 867160 | 77.64 28.71 106.35 53990.60 om
5Feb 11 0 467120 | 69.8 28.71 98.51 53810.20 793
Pry—— 0 B6T0.85 | 67.83 28.71 96.64 53652.80 182
17-Feb-11 0 B670.45 | 5949 28.71 88.20 §3924.60 . 175
18-Feb-11 0 8670.10 | 65.1% 24.61 89.80 53316.80 -607.80 217 78
19-Feb-11 0 8669.70_| 68.05 24.61 9266 53138.10 77,70 3 184
20-Feb-11 o 8660.30 | 66.77 24.61 91,38 52961.90 -177.20 2 181
21-Feb-11 Y 8660.00 | 75.05 24,61 99.66 52829.00 -132.80 33 198
22 Feb-11 0 8668.55 | 87.22 24,61 111,83 52632.80 -196.20 13 22




Discharge

; , . St:i.i_l ng o sin | - 'ﬁjbm: | Lake Level ?‘:'nsrl:)r:g: Estimated |- V'i'bit.al Outf[ow B Storage . : ket kel:::gl’é ]
- . Date I {Ruge- Stilling Seepge ) capacity {Acre - s
; Reading (it} | ~basin. * tit.) CPH#1 {Cusecs) _}fﬁ((;usigcs)_: ST Feety "% Doy (A{:re
: ot | feisecs) (Cusecs) ISR . . Feat) '
23-Feb-A1 0.00 0 8668.10 | 101.13 24,61 125.74 52436.60 27 249
24-Feh-11 0.00 o 8667.60 88.07 24.61 112.68 52220.20 4 223
25-Feb-11 0.00 ] 8667.20 | 90.06 21.82 111.88 52047.40 25 222
26-Feb-11 0.00 e 866675 | 7933 2182 101,15 51853.75 4 201
27-Feb-11 0.00 ] ge6a.30 | 90.26 21.82 112.08 51660.70 15 222
28-Feb-11 0.00 0 g665.80 | 91.45 21.82 113.27 51446.80 5 225
1-Mar-11 0.00 o] 3665.40 95,33 21.82 11715 51775.80 34 232
Z-Mar-11 0.00 0 8664.80 | 110.49 21.82 132.31 51020.60 4 262
3-Mar-11 0.00 0 866430 | 135.05 21.82 157.77 50809.60 51 313
A-Mar-11 0.00 0 8663.70 122.1 6.4 138.50 50557.60 11 275
5-Mar-11 0.00 ] s663.10 | 120.02 16.4 136.42 50306.80 10 21
6-Mar-11 0.00 0 gee2.60 | 132.72 16.4 148.12 50099.00 44 256
7-Mar-11 0.00 0 gEA1.80 | 107.68 16.4 124.08 A9767.80 -43 246
8-Mar-11 0.00 a 8661.30 | 114.44 16.4 130.84 49562.30 27 260
9-Mar-11 0.00 a B660.70 82.7 16.4 108.10 49317.80 14 216
10-Mar-11 0.00 0 8660.25 51.38 16.4 107.78 49136.00 16 214
11-Mae-11 0.00 g 8659.90 | 91.38 123 103.68 48995.00 33 208
12-Mar-11 0.00 g 6659.50 | 61.49 123 73.79 48835.00 -7 146
13-Mar-11 0.00 0 §659.20 | 61.64 12.3 73.94 48715.00 13 47
t4-Mar-11 0.00 0 8658.90 64.43 12,3 76.73 4859520 18 152
15-Mar-11 0.00 0 865860 | 62.74 123 75.04 4847580 15 149
16-Mar-11 0.00 0 8658.30 | 62.87 12.3 7517 48356.40 15 149
17-Mar-11 0.00 0 BE57.95 63.37 12.3 7567 48217.35 6 150
18-Mar-11 0.00 0 8657.60 65.94 10.99 76.93 48079.80 8 153
19-Mar-11 0.00 0 8657.30 71.46 10.99 BZ.45 47961.90 23 164
20-Mar-11 0.00 ] 8656.90 71.46 10.99 82.45 47605.00 3 164
21-Mar-11 0.00 0 8656.40 | 101.03 10.89 112.02 47610.00 14 222
22-Mar-11 0.00 0 gess.g0 | 1027 10.99 113.69 47377.20 -4 226
23-Mar-11 0.00 ] 8655.40 103.7 10.93 114.69 4722360 a7 227
24-Mar-11 0.00 0 8654.80 56.48 10.99 67.47 4699380 -48 134
25-Mar-11 0.00 0 g654.50 | 68.19 8.2 76,39 46879.50 19 152
26-Mar-11 0.00 0 8654.20 68.23 8.2 76.43 A5765.20 19 152
27-Mar-11 0.00 0 8653.80 62.36 8.2 70.56 AB614.00 -6 40
28-Mar-11 0.00 0 8653.50 70.1 8.2 78.21 46501.50 21 155
29-Mar-11 0.00 0 885320 | 7247 8.2 §0.37 46389.00 24 159
30-Mar-11 0.00 0 8652.80 77.75 8.2 85.95 46239.60 11 70
31-Mar-11 0.00 i} §652.35 | 64.04 8.2 73.14 48072.20 -1 145
1-Apr-11 0.00 0 8652.00 64.45 8.2 72,65 4594200 7 44
2-Apr-11 0.00 0 8651.60 75.7 8.2 §3.90 45796.00 10 166
3-Apr-11 0.00 0 865120 | 62.365 8.2 70.59 45650.00 -3 140
4-Apr-11 0.00 0 8650.80 | 66.15 8.2 74.35 45540.90 19 147
5-Apr-11 0.00 0 8650.50 70.5 8.2 78.70 45396.50 6 156
6-Apr-11 0.00 ¢ B650.15 | 67.087 8.2 75.29 45270.15 12 145
7-Apr-11 0.00 0 Beda.80 | 66.67 8.2 74.87 45144.80 12 149
B-Apr-11 0.00 0 8649.40 68.62 5.41 74.03 45002.40 2 147
9-Apr-11 0.00 0 8649.00 | B6B.66 5.4% 72.07 44860.00 0 143
10-Apr-11 0.00 0 Be4g.70 | 69.27 5.4 74.68 44754.40 21 148
11-Apr-11 0.00 0 B8648.30 69.9 5.41 75.31 44613.60 4 149
12-Apr-t1 0.00 0 5648.00 66.3 5.41 71.71 44508.00 18 42
13-Apr-11 0.00 0 B8647.75 76.3 5.41 81.71 44421.00 38 162
14-Apr-11 0.00 0 B647.35 72.87 5.41 78.28 44281.80 8 55
15-Apr-11 0.00 0 864695 | 69.82 5.41 75.23 4414290 5 149
16-Apr-11 0.00 0 8648.55 74.52 5.4 79.83 4400610 11 159
17-Apr-11 0.00 0 8646.20 | 43.77 5.41 49.18 43886.40 11 %8
18-Apr-11 0.00 0 8645.90 75.83 541 81.24 43784.50 30 161
19-Apr-11 0.00 0 864550 | 68.32 541 73.73 43650.50 6 146
20-Apr-11 0.00 0 8645.10 78.5 5.41 83.91 43516.50 16 166
21-Apr-11 0.00 0 8644.60 72.11 5.41 77.52 43352.50 -5 154
22-Apr-11 0.00 0 B644.15 758 4,11 79.91 43516.50 163 158
23-Apr-11 0.00 0 8643.70 B2.41 4.11 86.52 43060.00 -144 172
24-Apr- 1 0,00 0 Be4320 | 87.13 4.1 91.24 42900.00 11 181
25-Apr-1 0.00 0 8642.60 86.9 4.1 91.0% 4271040 -5 181
26-Apr-11 0.00 0 8s42.05 | 87.17 411 91.28 42537.70 4 181
27-Apr-11 0.00 0 8641.50 59.83 4.11 93.94 42368.50 9 186




Discharge

. - : Dischrge .
bate | v from ) | ke Lovet Throu:h E;gz;“;:d
T {#) PH#1 (Cusecs)
L {Cusecs) R

28-Apr-11 864095 | 101.2 4.11 42199.90

29-Apr-11 0.00 8640.40 | 92.79 2.1 42033.80

30-Apr11 0.00 8630.90 | 90.41 8.2 4188340

1-May-11 0.00 ssag50 | 82.89 8.2 41765.00

Z2-May-11 0.00 8639.00 §2.89 8.2 41617.00

3-May-11 0.0 862875 | 93.59 8.2 41529.40

4-May-11 0.00 8638.70 101 8.2

. e P s .

MR o 3. s

G-May-11 0.00 85 8640.16 288 2.79

7-May-11 0.00 280 8640.40 0 2.79 42033.80 72.48 319 561
8-May-11 0.00 750 8640.25 o 2.79 41988.50 -45.30 730 1433
9-May-11 0.00 950 8639.70 o 2.79 41824.20 -164.30 870 1890
10-May-11 0.00 1190 8638.30 7.4 279 1200.19 4141260 -411.60 893 2381
11-May-11 0.00 1260 #636.58 6.87 2.79 1260.66 40915.04 -407 56 1019 2518
12-May-11 0.00 1320 8634.39 9.41 2.79 1332.20 40288.76 £26.28 1016 2642
13-May-11 0.00 1300 8633.22 3.03 2.79 1305.82 39958.04 -330.72 1139 2590
14-May-11 0.00 1200 8632.83 8.09 279 1210.88 3984823 -109.81 1156 2402
15-May-11 0.00 0 8632.66 3.18 2.79 5.97 39800.46 -47.77 -1% 12
16-May-11- 0.00 0 9633.66 0 279 2.79 40082.12 281.66 145 6
17-May-11 0.00 120 8636.58 54.97 2.79 177.76 40915.04 832,92 598 353
18-May-11 0.00 0 a62002 | 114.82 2.79 117.41 41889.32 974.28 609 233
1g-May-11 0.00 200 864210 | 37.08 2.79 239.87 42553.40 664.08 575 476
20-May-11 0.00 100 8644.80 26.96 2.79 129.75 4341760 864.20 565 237
21-May-11 0.00 120 8647.00 10.03 279 132.82 44160.00 742.40 507 263
22-May-11 0.00 90 864705 | 83.46 2,79 176.25 44490.60 330.60 343 350
23-May-11 0.00 0 g648.40 | 97.92 41 102.02 44648.80 158.20 182 202
24-May-11 0.00 0 8649.70 10,7 441 114.80 45100.20 460.40 347 228
25-May-11 0.00 0 8651.50 | 10297 5.41 108.38 45750.50 650.30 436 215
26-May-11 0.00 0 8653.90 78.04 5.41 83.45 46651.50 892.00 533 166
27-May-11 0.25 16 8655.40 86.32 6.89 111.21 4722360 572.10 400 g2y
28-May-11 0.25 18 8656.20 54.69 8.2 80,89 47532.00 308.40 236 1680
28-May-11 0.25 18 8657.40 51.76 9.51 79.27 48001.20 469.20 16 157
30-May-11 0.25 19 8659.10 | 68.04 9.51 96.55 4B675.00 673.80 436 192
31-May-11 0.25 21 866005 | 55.73 12.3 80.03 49418.80 743.80 154 7
1-Jun-11 0.42 41 966200 | 60.44 13.62 115.06 50223.50 804.70 521 228
2-Jun-11 0.42 4 8663.65 68.46 13.62 123.08 50536.70 313.20 281 244
3-Jun-11 0.42 45 £8663.80 78.18 13.62 136.80 50599.40 62.70 168 2n
4-Jun-11 0.00 0 8663.90 86.1 13.62 99,72 50641.20 41.80 121 198
5-Jun-11 0.00 0 8684.75 66.29 13.62 79.91 50999.50 358.30 261 158
6-Jun-11 0.25 20 8666.10 75.82 13.62 109.44 5157490 575.40 400 27
7-Jun-11 0.25 20 8667.00 81.85 15.09 116.94 51961.00 388.10 M2 232
B-Jun-11 a.25 21 8668.00 58.4 15.09 94.49 52393.00 432.00 312 187
9-Jun-11 0.25 22 #669.10 | 54.35 17.72 94,07 52873.30 480.30 336 187
10-Jun-11 0.25 23 8670.10 58.93 17.72 99.65 53318.80 443.50 323 198
11-Jun-11 0.25 23 8671.20 51.98 17.72 92.70 53810.20 493.40 341 184
12-Jun-11 0.25 23 867225 |27 o 1919 42.19 54285.00 474.80 282 84
13-Jun-11 0.25 23 8673.10 45.64 20.51 89.15 54673.20 388.20 285 177
14-Jun-11 0.25 23 8673.80 48 20.51 9151 54996.60 323.40 255 182
15-Jun-11 0.25 23 8674.60 58.01 21.82 102.83 55368.60 372.00 290 204
16-Jun-11 0.50 68 8675.15 60.37 21.82 150.19 55625.65 257.05 280 208
17-Jun-11 0.50 68 8675.80 64,44 21.82 154.28 55031.80 306.15 309 308
18-Jun-11 0.50 68 8676.40 64.1 23.30 155.40 56216.00 284.20 299 308
19-Jun-11 0.50 68 8676.70 67.42 23.30 158.72 56358.50 142.50 231 315
20-Jun-11 0.50 68 8676.90 68.82 23.30 160.12 56453.50 95.00 208 318
21-Jun-11 0.50 69 8677.10 | 6861 2592 183.53 56548.80 95.30 212 324
22-Jun-11 0.50 69 8677.30 67.2 25.92 162.12 56644.40 95.60 210 322
23-Jun-11 0.50 69 8877.60 | 5257 2592 147.49 56787.80 143.40 220 293
24-Jun-11 0.50 69 8678.30 0 25.92 9492 57123.60 335480 264 188
25-Jun-11 0.25 BY 8679.00 54.04 25.92 148.96 5746100 337.40 319 295
26-Jun-11 0.25 69 8679.65 | 140.75 25.92 235.67 57776.90 315.90 395 487
27-Jun-11 6.00 0 868025 | 85.83 27.40 113.23 58069.25 292,35 261 225
26-Jun-11 0.00 o 8681.10 79.17 27.40 106.57 58485.30 416.05 318 211
20-Jur-11 0,00 0 ge81.80 | 80.33 2740 107.73 58830.40 345.10 282 214
30-Jun-11 0.00 0 8682.40 6 2871 114.71 59127.40 297.00 264 228




-pischgr_gé._

“from - DISChrge | & timated | . o
A b : i 1 Lake Level | Through - Total Qutflow Ri
Date .. Gouge, . .Stiling | Ty | pupr | S°°P%€ L cusecs)..
._R?Ediﬂg (f)§: basin.". {Cusecs) (Cusecs) o
S 8 [w] ¥ ! ) s

1-Jul-11 C.00 0 #682.80 81.17 28.71 109.86 59325.60

2-Jul-11 0.00 0 8683.10 | 69.28 26.7 97.99 59474.70

3-Jul-11 0.00 Q 866340 | T0.13 26.71 96.84 59623.80

4-Jul-11 .00 ¢ 8683.60 70.13 28.7 96.84 59723.20 ,

5-Jul-11 .00 e 8863.88 68.34 30.01 96.35 59862.36 139.16 169

§-Jul-11 0.00 0 8683.95 71.01 30.07 101.02 53697.15 3479 119 200
7-dul-11 0.00 o 8684.00 69.34 30.01 99.35 59922.00 24.85 112 197
8-Juk-11 0.00 e 8684.15 | 69.22 30.01 99.23 53997.15 75.15 137 197
9-Jut-11 0.00 e 868430 | 73.61 30.01 103,82 6007230 7515 142 208
10-Juk-11 0.00 0 668440 74.9 30.01 104,91 60122.40 50.10 130 208
11-Juk-11 0.00 0 8684.50 71.82 30.01 101.83 60172.50 50.10 127 202
12-Jul-11 0.00 o 8684.60 | B9.96 30.01 99.97 60222.60 50.10 125 198
13-Jul-11 0.00 ¢ 8684.60 7169 0.0 101.70 60247.65 25.05 114 202
14-duk11 0.00 o 868465 | 59.36 31.48 100.84 60297.75 50.10 126 200
15-Jul-11 0.00 0 8684.75 72.08 31.48 103.56 §0297.75 0.00 104 205
16-Juk-11 0.00 Y 6684.80 68.62 31.48 100,10 60322.80 25.05 113 199
17-Juk-11 .00 0 8664.95 79.01 31.48 110.49 60397.95 75.15 148 219
18-Jul-11 0.00 o 8685.00 74.26 31.48 105.74 60423.00 25.05 116 210
19-Ju-11 0.00 e 8685.00 | 60.93 30.01 90.84 £0423.00 0.00 91 160
20-bu-11 0.00 o 8685.10 55.83 30.01 85.84 60473,50 50.50 111 170
21411 0.00 0 8685.20 67.09 30.01 97.10 60524.00 50.50 123 193
22-Ju-11 0.00 0 8685.30 66.38 30.01 88.39 60574.50 50.50 124 195
23-Jut-11 0.00 Y 4685.25 70.27 30.01 100.28 605990.75 25.25 113 199
24-Ju-11 0.0 0 8665.40 48.58 30.01 78.59 60625.00 25,25 ol 156
25-Jui-11 0.00 0 8685.50 70.25 30.01 100.26 60675.50 50.50 125 199
26-Jui-11 0.00 0 8685.70 £5.7 30.01 95.71 60776.50 101.00 147 190
27-du-11 0.00 0 6685.00 73.46 30.01 103.47 60423.00 -353.50 75 208
26-Jul-11 0.00 0 £685.85 74.61 31.48 106.09 50852.25 429.25 323 210
29-Juk-11 0.00 Q $686.10 75.36 31.48 106.84 60976.90 128.65 17 212
30-Tuk-11 0.00 Q 8686.30 67.97 31.48 99.45 61060.70 101.80 151 197
31-dub11 0.00 0 8686.50 71.78 31.48 103.26 61182.50 101.80 155 205
1-Aug-11 0.00 0 6666.60 | 66.41 31.46 97.69 61233.40 50.90 124 194
2-Aug-11 0.00 Q #686.60 76.06 31.46 107.54 61233.40 0.00 108 213
2-Aug-11 0.00 0 £666.60 70.69 31,46 10217 61233.40 .00 102 203
4-Aug-11 0.00 0 8686.55 70.33 31.48 101.81 61207.95 -25.45 89 202
5-Aug-11 0.00 0 6686.50 65.2 31.48 96.66 61182.50 25.45 84 192
6-Aug-11 0.00 0 866645 | 59.14 31.46 90.62 61157.05 -25,45 78 180
7-Aug-11 0.00 0 8666.40 48.33 31.46 79.81 61131.60 -26.45 67 158
6-Aug-11 0.00 0 8666.650 60.8 31.48 92.78 61233.40 101.80 144 183
9-Aug-11 0.00 0 8686.95 63.61 31.48 95,29 6141155 178.15 185 189
10-Aug-11 0.00 0 6687.20 45.3 31.46 76.78 61539.20 127.65 141 152
11-Aug-11 0.00 0 8667.35 | 6278 31.46 94.24 61615.85 76.656 133 187
12-Aug-t1 0.00 0 6667.40 76.81 31.46 108.29 61641.40 2555 124 215
13-Aug-11 .00 0 8687.50 69.41 31.48 10G.89 £1692.50 51.10 127 200
14-Aug-t1 0.00 0 8687.60 59.94 31.46 9t .42 6174360 51.10 117 181
15-Aug-11 0.00 0 8687.65 59.3 31.46 90.76 61769.15 25 55 104 160
16-Aug-11 0.00 0 8667.70 56.23 31.46 82.71 61794.70 25.55 161 174
17-Aug-11 0.00 0 8687.75 56.23 31,48 87.71 61820.25 25.55 101 174
18-Aug-11 G.00 0 8687.80 61.01 31.48 92.49 61845.80 2555 105 183
18-Aug-11 Q.00 0 8687.80 65.52 31.48 97.00 61845.80 0.00 87 192
20-Aug-11 0.00 0 6667.80 65.52 31.48 97.00 61845.80 0.00 97 192
21-Aug-11 G.00 0 6687.60 61.6 31.48 93.08 61743.50 -102.20 42 185
22-Aug-11 .00 0 6667.75 60.8 31.46 92.28 61820.25 76.65 131 183
23-Aug-11t 0.00 0 868770 | 5873 31.48 90.21 61794.70 -25,55 77 179
24-Aug-11 0.00 0 8687.65 52.29 31.48 B3.77 61769.15 -25.55 71 186
25-Aug-11 .00 0 8687.65 54.96 31.48 £86.44 81769.15 0.00 86 171
26-Aug-11 0.00 o 8687.60 57.29 31.48 BB.77 61743.50 2555 76 178
27-Aug-11 0.00 Y 8687.60 50.12 3148 61.60 61743.60 0.00 52 162
26-Aug-11 0.00 o 6667.60 | 44.85 31.48 76.33 61743.50 0.00 76 141
29-pug-11 0.00 0 6687.65 | 47.62 31.46 79.1D $1769.15 25.55 92 157
30-Aug-t1 0.00 o 6667.70 5459 3t.48 86.07 61794.70 25.55 99 177
31-Aug-11 0.00 0 B667.65 53,25 31.48 84.73 61769.15 -25.56 72 168
1-Sep-11 0.00 0 8667.60 | 38.28 31.46 69.76 61743.50 -25.56 57 136
2-Sep-1 0.00 0 866755 | 5032 31.48 81.80 61692.50 -51.10 56 162




" - | Discharge . ) S A e
- o em ) e Level 3'5:21?: Estimated | i o utnow | - Storage. - ﬁélra’:t;lri#ér
 Date SHliing Ty pHat | SeOPPR | eicacs) . Day (A
,‘7,,basin g (Cusecs} {Cusecs} R
-1 {cw) . K

3-Sep-11 0.00 0 8887.50 46.1 31.48 77.58 61692.50

4-Sep-11 0.00 0 8687.50 48.92 31.48 80.4C 61692.50

5-Sep-11 0.00 Q 8687.40 48.89 31.48 80.17 61641.40 .

6-Sep-11 0.00 0 8687.40 45.44 31.48 76.02 81641.40 0.00 77 153
7-Sep-it 0.00 0 B687.30 4B.6 31.48 80.08 61590.30 5110 54 159
B-Sep-11 0.00 0 B687.30 50.54 31.48 82,02 61590.30 0.00 82 163
9-Sep-t 0.00 0 8687.20 51.95 3148 83.43 61539.20 -51.10 58 165
10-Sep-11 0.00 0 BBB7.15 54.83 31.48 86.31 51513.65 -25.55 73 171
t1-Sep-11 0.00 0 8687.10 | 53.83 31.48 B85.31 61488.10 2555 72 169
12-8ep-11 0.00 0 B68T.20 54.83 31.48 86.31 61539.20 51.10 112 1
13-Sep-11 0,00 0 BEB7.10 52.24 31.48 83.72 51488.10 -51.40 58 166
t4-Sep-11 0.00 0 B687.00 52.3 31.48 83.78 61437.00 -51.10 58 186
15-5ep-11 0,00 0 B686.95 56.74 31.48 BB.22 51411.55 2545 75 175
16-Sep-11 0.00 0 B687.00 59.11 31.48 90.59 61437.00 25.45 103 180
17-Sep-11 0.00 Y 8687.20 52,12 31.48 B83.60 §1539.20 102.20 135 166
18-Sep-11 0.00 G 8687.30 55.43 31.48 86.91 51590.30 51.10 113 172
19-Sep-11 0.00 4 BART.40 52.2 31.48 $3.68 6164140 5110 109 168
20-5ep-11 0.00 0 B687.50 | 5187 31.48 83.35 61892.50 51.10 10% 165
21-Sep-11 0.00 Y BEB7.55 51.23 31.48 82.74 61718.05 25.55 26 184
22-5ep-11 0.00 0 B6B7.60 54.4 31.48 85.88 51743.80 25.55 09 170
23-8ep-11 0.00 0 BGB7.60 50.75 31.48 82.23 61743.60 0.00 82 163
24-Sep-11 .00 Y BEB7.55 55.22 31.48 86.70 61718.05 -25.55 74 172
25-5ep-11 0.00 o BE87.50 55.82 31.48 87.30 61692.50 -25.55 74 173
26-Sep-11 0,00 0 B687.45 51.69 31.48 83.17 51666.95 2555 70 165
27-Sep-11 0.00 0 BE87.35 | 5524 31.48 86.72 61615.85 5110 61 172
28-Sep-11 0.00 0 BRB7.20 55.58 31.48 87.06 61539.20 -76.65 48 173
29-Sep-11 0.00 0 B6BT.10 | 55.23 31.48 86.77 81488.10 -51.10 61 172
30-Sep-11 .00 0 B666.95 54.4 31.48 85.88 61411.45 76,65 47 170

Total inflow Quantity (Acre Feet) =

. 205423
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R ——e e e e
rdff' d.o\. 4 .".- - A
.-/\..1 ‘g 17 :. .' .,:_-:.—;._: .
' L~y o il st oA e
8 Karasuruy: SCY ent-a e LOﬂSUltaﬁﬁ.S, i
t At omed il ‘d-i Ltk DUdel e AT, M. O ri:r;r:k.an;{yg!‘ % .
i : WaLer uuahty :esimv Laboratqry R
;- : Clfent Name DESCON.Skard .. ‘Cuptact Person: abdol Bagl, Chief Enginegy =
: Sampte Descriptions Source of {irinking Water au,,hr;mik Skardu . s 4 i
! Hature of Sample:.5pring ST
;- Sample Collected by 's.’azlr ifeihar Sample receiving date: Qctoher jﬁhzmg_: 3 o
: Samle Code: DCn-2 (104/5C Reporting date; November 18, 2010 R
i Address for delivery of resulis: DESCON Englneering Company, Sadosra Dﬂm Fnﬁ ec AR ;
’. : Of.lce, Sapara Road, Skardu Baltistan 4-’3{ R " ;-.!;
f Analytical Result T e @; ek "
3 Test Description [Sam;ﬂe Resuft | WHO Guideline Valqes (ﬁvsﬁ} R B
I FIETOROIORTCA SRR . .:»s-.d\s,s%?&?iﬁ S T T T S SRR S L ]; iy
: 1. Tatal Coliform i “pr00 mi S
; 2. Escherichia coli (E.coliy omao m! ¥ i{ !
L it CAN W R R R AT S RN
i j. Color Colorless 15 TCU ] W' 7 Y I
- 12, Qdor _, Qdorless : Gdorless ~ “ % _Wal’ 1 RIY”
- |3 Taste . Hot tested Tasteless . - sl
: 4. _Appearance Ciear (transparent) Clear + :+ _Wo{+™ il
e 5. Turbidlty ‘ T 2 NTY BNTU - =& der) @ 1 Y
! _ 5. pH R R XA IR
. 7. E.Cond. - AToyS/cm <1428 pSicm vy @K | 4
[ 8, Temperature / ", Mot tésted NGYS Evh, A A5
H {Environmentailfatameters iy **l*‘*'aﬁar&af T3 P R " :
; 1. Diglagica, Oxygen Demaad {BODs} - - g R
' 2. Chemicai Oxyeen Demand (SOD) C o5
3, Tatal Suspended Solids (TSS) . i+
e B S L B T e e i L i T $.:
1./ Nitrate (1) ST mll o marL - 4¢3
2, 105 . A mell . <1000 mnlL g 1
3. Toral Hardness {Calciumn Carbonate) L 202 me/L i 500 mg/L . "’: 5 .
) 4. Calcium hardness . 57 my/L 75 mg/l iy e
i 5. Magnesivm hardness 5 15 mg/L 150 mq/[_ -z W ft ¢
L« 16, Sulfate -~ 30me/l NGVE i
7. Potassiom - ezmglt 50 mgiL ..
§, Chlgrides -, &me/l 200 ma/L LA
9. Sodium +- - mgiL 300 g/l
10. Carbonate S <5 mall | ) RGVs |, o@x
11, Bicarhonate " 167 mo/L o CNGVs FlE.
12, Toral Alkalinity J67 mg/l. HGVS T
ROGVE & 30 GuriTling Yalieres Set, £,.00l1 » Efelerighio to{r Im Mdtcomr pathogenst wegaakim) L
Comments: ~ R G LR
The dviicn? redidts of sumple fonrel complylng (gns.(?!mz\ values for nrlcroblotugical quodity au{l .ﬂ'pmfa: G S
e Q‘;r?:i J1in aﬁ.me i seieded by Viorld Hum]; (J.-ga.-:;_u'mn LIVHO). . IR \k‘ B gk ;
. A ,
| Director e .-‘ . o g
CTa ' MIEAE
i laciabad: rouse Mo, 13+3, Blogk 67, iecter G+9/2, Hlaniabag, (il 03469882479, Emai: Kl jg_\;@_q-a?_‘né?_,gg.-
Caardut Mowab Road neds Atz 11 Opeo umumﬁyrq pionit Oftice Skardu (Baltistan). Loll: 01465 ?‘\4-(:6,
| Guipies Dpposil Rupad Buded. Shahri: ua.d-e-uj.m. Keomay, Gilgit, Gelt: 03455342943 Tl ¥
§
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Karakurum Scientific Consultangs®

Tom Qrguuar:r Hie DEDIIL Srpyete il o0l ST A2AD Eﬂﬁ';rfe’héf Cc\:)q-:-l Loapein Ba 23080 Mg leeodarn NASYD, o CR-5 !3'.3:{0:'#'&5 '
Water GQuality Testing Laboratory:

aere ey ety YTy : e oIl .
Client Name: DESCOH Skardu ] . Contact Person: 4bdul Bagl, Chief Engineer
Sample Description: Source of Drinking Water Siuppty Svstem{ Quilet Satpara Dam
Nature of Sample: Surface Water (Stream).. .- . .
Sample Collected by: Wazlr [ftikhar " Sample receiving date:_October 25, 2010

' Sample Code: DCR-1 (10)/10 _* Reporting date; Hovernbet 18, 2010 ;
Adldress for dellvery of results: _ DESCON Engineering Company, Satpara Dam Profect

» Office, Satpaira Road, Slardu Baltistan

et
. Analytical Result

Test Rescription . - { Sample Result
e A R .
. 1. Total Coltform N . 07100 m
- 2. Escherichia coli (E.colf 07100 mi
F el L : IR
_ 1. Color -+~ Colorless : s
L 2. Odor - . .. Ddorless : Odorless -7« gnal.
3. Taste * Not tested Tasteless . , .
| 4. _Appearance Clear (transparent) L Clear
5. Turbidity o« <02 NTU B <5 HTU
6. pH i ' RN - 65-85 -
| 7. _E. Cond. ) " -433pSlam | <1428 pSJem . -
8. Temperature . Nottested . . . HGYS R
%ehﬂcalﬁﬁ@i&mmﬁrtﬁmmw%-rusufr#ww%m@ia?«wwam i
1. Nitrate (M) . ' T oS melt TR ML S
2. 105 ’ - . .73 melL <1000 mg/L - ]
3. Total Hardness (Caldlum Carbonate) |~ 67 mg/l - . . 500 merl. »
| 4. _Calcium hardness . .17 me /L L 75 me/L n
1 5, Magnesium hardness < afilt o bmglt ceaah T A50meAL T e
6, Sulfate oL A2ZmelL NGVS P
7. Potassium T . A4mgll T 250 me/L _
3. Chiorides N X g 250 ma/L !
9. Sodium L nd [t 2 mefl 200 mgsL -
10 Carbonate . i b <5 malL NGVs .
| 11. Blearbonate o s et NGVs N
¥ 17 Total Alkalinlty vl 52 mpfl HGYS ]
NG VS = N tardeting Vanses Ser, E.Coll = e 60 (of {an Indicator pathaiemc cig@iom)
Lonments:

The analyiical resalts of sample resptet to microbiological and chemical quality found complying guidelines
verhees recommended by world health or ganization (WHO) for drinking waier. However onc fime sampling doe -
not represent the real situation for whole the year esgcéiolly for surfoce watcr source. Therefore suggested fn
reprat the fesi during each scoson Jor- sehole the yeor "

s [\\;&t“m@égj/n

Diractor

P
.

TM

e Troun No. 138, Block 65, Sactor G-912, Isiamabad, Call: 03469612479, Emall: Kot 2007¢€1aN00\C0M

Skardu: Muhib Road near Alama |bat Open University Reglonat Office Skardu Raltiston) Cell: 034654486, |

Gltgle: Opposite Rupal Hotet, Shahral Quald-e-AZam, ihomer, Glight, Cell: 93239130404 N
ST
. - ey
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WKarakururm Scwmh ‘e Consiy mnm

Pren Crguitnton fin I Nygyoied w0 vypnrﬂgr»{frﬁ r'e.sw Lekate sl YA, [N dreadmm RATED Ko O 11257000 H’J:i

. MGYS = Ho Guldetine Valer Set, £Cuil « beherldda mk ﬁnimmmr pawgwf;c organivn}

A

Water Quahty Tcastmv Laboratory: S
' Cllant Hame-nzscnu_f,gardu.____— A Contar:t Person: Abtul Bagl, Chicf En@_ger
Sranple Desctiption; Sewase Effluent of DECGH'&M[[ colony .
Hature of Sampler Waste Water Sample. A
sumple Collected by: Wazir (fttkhar Sampterecei\ringdate 0. - 1 i
Sample Code: PCN-3 (103710 Reporting dote: November 18, 3010
Address for dalivery of results: . n?r'or{ Engfneering Company, Sadpara Dam. Prbj__}
. fice, Salpara Read, Skardu Baltlstan - ||
Analytical Result ) .
: Tast Description : } Sath[é Result j WHO Guideline Valtfes {GV:)
: CE ol baramatars UES ﬁﬁ‘?ﬁ T A R i
i. - 1, Blologieal Oxygen Damand (BODs} Rimgll ] 50 myil |
- 2. Chemlcal Oxygen Damand (COD) s ,zwmqll. 7
3, _Total Susponded Sofids (T55) Zi3mel. § <3000 ma/ L
n_gmm g G m-*\mwmw*\mﬁg:;" B e T b e ;
1. Nitrate (N) - .- 0mg/l - .
§ | 2. TDS, . ] N ' <1000 ma/L 3 ¥
1. Total Hardness (Catcium Carbonate) NP ¢ 500 me/L
4, Caldum hardness £ . g PSmell o
5, Hegnesium hard'mss N Cosgmgil L
6. Sulfate ) P ! CHGYS e
| 7. Potasslum . IR 250me/L - .
§. Chlotidet . S - 00mgh,
13, Sodfiim T 700 me/L -
[0 Carhonate L. - ; HGYS - I
14: Blearbonate cw - : Heys . - o
: 1:1. Total Atialinity . - _ HGYS ... -5 '
| 13, Hitrate () LT 10mpfl .« -

Cn_q_njgents
L 1. The analytien! result of water sampﬂv- taken ‘ftem the effluent discharge founcl out of
guidelfns values recommended by vorbi liéalth organizatiot (WHO) and NEQS.

2. There fs need to improve the trea!meut pmce@\go ensyre safe effluent cﬂschafpe to ﬂ'e

envirorment, .

fl!,w;',ﬁLQ;f\f] ‘ | O o
M. Abbes R e
Divector

Tilemabnd: Hocts Ho, 13:8, Block 67, Seeter O 912, Islwwb:rd, Cellz 03455882479, Enati Kiot_2007 57300, som
Steardur muhib Road nbar A!ian‘m 1abal Open Unlveigity Regionsl Cfilee Sturdu {Baltlstan} Cellz 01465404464,
Gilgit: Onposite Rubat Hatel, thalirah Qu-nd -e-Azom, Khamer, Ghgil, Cn!lv 01239120404 .
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National Drinking Water Quality Standards (Draft) 2

Properties/Parameters

Standard Values for Pakistan

Baclerial

Al water intended for ddnking (e.Cdi or Themmctolerant
Coliform bectesfa)

Wiest not be detectable In any 100 mi samples

Treated water entering the distribution system (E.Coll or
thermotaterant edliform and total cofiform bacteria)

Must nct be detectahle In any 100 i samples

Treated water In the disTribution system {E.Cdi of thermo
tolerant coliform and toiat collform bacteria)

Must not be detestabla In any 100 ml samples

In case of large supplies, where sufficient samples are
exarvined, must not be presenl n 95% of the samples
taken throughout any 12- month period.

Physical

Color =15 TCU

Taste Non vbjeclicn abis/Accept able
Qdor Non objecfionable/Accept able
Turbidity «5 NTU

‘Totel hardness sk CaCOy < 500 mgA

TDS ¢ 1000

pH 65--85

Chemlcal

FEssential inomanic mg/Lifer

Ajuminura (Al} %0.2

Antimony (Sh) <0.005 (P}

Arsenic (AS) =0.05(P)

Bardum (Ba) 0.7

Boron (B) . 0.3

Cadmlum (Cd) 0.01

Chleoride (Ch <250 N
Chromium {Cr} 0,05 -
Copper (Cu) 2

Toxic Inorganic mgffiter

Cyanide (CN) =0.05

Fluoride (F)* 515

tead (Pb} <0.05

Manganese (Mn) <05

Mereury (Ho) <0.001

Nicke! (Ni) =002

12 £yl text of the Standards Is avallable st the Pak-EPA websitec {

http Iherw_environment.gov. pkfinfo.htm).
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Properles/Paramelers Standard Values for Paklstan

Nitrate {NOa)™ =50

Nitiite (NOzY* <3 (M)
0.01 (F)

‘Selenium (Se)

Resldual chlotine 0.2.0.5 at consumer end; 0.5-1.5 at source

Zine (Zwm) 50
Omanic
Pesticides mgh PSQCA No. 4635-2004, Page No. 4 Teble No. 3 Serial

No. 20- 58 may be consulted.™"

Phendlic compeound {as phendls) mgA ) .
Palynuelear Arometic hydrocarhon (as PAH) gil ’
Radioactive

Alpha Emiters bg/i or pCi jot
’ 1

Beta Emitters

*  indicates pHiorty healih related inorganic constisents which need regular moniloring.

- PSQUA: Pakistan Standards Quatity Control Anthority.
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Temperature Record January 2011

Date Max Min General waether Condition
1-Jan-11 06 °C M 09 °C fogay
2-Jan-11 o7 °c M10°% partially cloudy
3-Jan-11 06 o M11% fair and dry
4-Jan-11 7 °c Moac partially cloudy
5-Jan-11 06 °C Mos °C partially cloudy
6-Jan-11 05°C M09 °C cloudy
7-Jan-11 06 °c M 09 °C cloudy
8-Jan-11 06 °c M 06 °C cloudy
o-Jan-11 o7 e wm a7 partially cloudy
10-Jan-11 06 °c M11°%C partially cloudy
14-Jan-11 o2 ’c Moo°c cloudy
12-Jan-11 03°C M 06 °C fog and cloudy
13-Jan-11 08 °c Mo7°%c cloudy
14-1an-11 03°C M06°C overcast/cloudy
15-Jan-11 o4 °c M03°%c cloudy and snowfail
16-Jan-11 05 °C M 10°C cloudy
17-Jan-11 oo % Muostc snowfall
18-Jan-11 oo °c M11°C foggy
19-Jan-11 04 °c M 11 °C cloudy
20-Jan-11 02°C M12°C cloudy
21-Jan-11 03 °c M09 °C cloudy
22-Jan-11 o7°C M 08°C partially cloudy
23-Jan-11 05°C mos’c partially cloudy
24-Jan-11 o7 % M oc partially cloudy
25-Jan-11 08 °c M1 partially cloudy
26-Jan-11 06 °C M11°C fairand dry
27-Jan-11 06 °c M11°%C fair and dry
28-Jan-11 05 °C M10°C cloudy
29-Jan-11 03’ Mo7c snowfall
30-Jan-11 05°C M04°c cloudy
31-Jan-11 04 °C Mo7°C - cloudy
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Anpexure - 10

Temperature Record February 2011

General waether Condition

Date Max Min
1-Feb-11 s ’c Mo47C cloudy
2-Feb-11 o9 'c Mo4'c cloudy
3-Feb-11 no %c Moa’c cloudy
4-Feb-11 07 'c Mo2%C driffle and rain fall
5-Feb-11 11 °C 01°C rainfall
6-Feb-11 pa'c MD1°C snowfall
7-Feh-11 03'e Mo tc snowfall and rainfall
8-Feb-11 05 °c Mo9'c partially cloudy
g-Feb-11 o3 % M 11 *C cloudy
10-Feb-11 04 °c mMm1o0c partially cloudy
11-Feh-11 06 °c M09 °c cloudy
12-Feb-11 o5°C M0o4°c snowfalt
13-Feb-11 05°C Mo °C snowfall
14-Feb-11 D3 °%C Mot e rainfall
15-Feb-11 . 07°c ‘M03°C cioudy
18-Feb-11 08 °C M0o3"C cloudy
17-Feb-11 05°C - M08 "C partially cloudy
18-Feb-11 o7 e Mo4atc partially cloudy
19-Feb-11 04 'c Moz °'C cloudy
20-Feb-11 08 % Mo tc cloudy
21-Feb-11 o8'c Mo03"C cidudy
22-Feb-11 o7 °c Moz °c cloudy /overcast
23-Feb-11 05 %C Moz °’c snowfall
24-Feb-11 o6 °c mMo3’c cloudy
25-Feb-11 07 °C Mo2°C cloudy
26-Feb-11 o5 c Mo1c cloudy
27-Feb-11 n8°c M03°C cloudy
28-Feb-11 06 °C Mo3’c cloudy
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Annexure - 10

Temperature Record March 2011

General waether Condition

Date Max Min
1-Mar-11 08 °C Mo2°C Snow fall
2-Mar-11 07°C Mo1° Snow fall
3-Mar-11 09 °C Mot1'c Snow fall
4-Mar-11 07 % Mmo1% Snow fall
5-IMar-11 - o7°% Moz cloudy wearther-
&6-Mar-11 on’c N 03 °c cloudy wearther
7-Mar-11 10°% 00 %c cloudy wearther
B—Mar-ﬂ 13 % o0’ | cloudy wearther
9-Mar-11 13 0¢ oa% partially cloudy
10-Mar~11 12°% M 02 °C Dry
11-Mar-11 12°% Mo1°C dry
i2-Mar-11 1 %c’ M 02 °C partially cloudy
13-Mar-11 14°c M 02 °C partially cloudy
14-Mar-11 15°C mo1°C Dry and fair
15-Mar-11 17 %c Mol e partially cloudy
- 18-fMar-11 17 % 01°% cloudy
17-Mar-11 11%C 03°% cloudy and overcast
18-Mar-11 18 °%Cc 04 °cC partially cloudy
19-Mar-11 o6 °c 04 °C . rainfall
20-Mar-11 10°% oo %c snow and rain fall
21-Mar-11 12°C 0t°c cloudy
22-NMar-11 14 % 01°C partially cloudy
23-Mar-11 16 %c 01 % partially cloudy
24-Mar-11 17°%C _ 04 % partially cloudy
25-Mar-11 18°C 02°c partially cloudy
26-Mar-11 19°% 03°c fair and partially cloudy
27-Mar-11 19°C 05°%C partially cloudy
28-Mar-11 11 % 00°C rainfall / drizzle
29-far-11 17 % 04°c rainfail
30-Mar-11 15°C o7 °c cloudy
31-Mar-11 17% 8’ partially cloudy
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Annexure - 10
Temperature Record Aprit 2011

‘Date Max Min General waether Condition
1-Apr-11 15% 07 °c Over cast o cloudy
2-Apr-11 16 °C 06 °C cloudy wearther
3-Apr-11 17°C 04 °C Partially cloudy
4-Apr-11 12°%¢ 03°C cloudy to over cast
5-Apr-11 13°%C 04 °C cloudy wearther
8-Apr-11 12°%C 02% partially cloudy to over cast
7-Apr11 17°% 01 °C fair weather
8-Apr-11 17°C 02°C fair weather
9-Apr-11 _ 17°C o1% cloudy wearther

10-Apr-11 17 % 03°C cloudy weariher
11-Apr-11 19 % 07 " cloudy and drizzling
12-Apr-11 17°C 06 °C Rainfall and over cast weather
13-Apr-11 20°C 06 °'c cloudy wearther
14-Apr-11 21°% 05 °C partially cloudy and fair
15-Apr-11 22°% 07 °c fair to cloudy weather
16-Apr-11 19°%Cc 08 °C over cast and cloudy weather
17—Apr-11 15 % 05°C Rainfall and over cast weather
18-Apr-11 18 °C 07°C "’ cloudy wearther
19-Apr-11 18°C 05°C . cloudy wearther
20-Apr-11 16 °C 05°C cloudy wearther
21-Apr-11 21°%C 04°c fair weather
22-Apr-11 24°C 04°C Dry and Sunny
23-Apr-11 25 %C 06 °C Dry and Sunny
24-Apr-11 26°C 06°C . Dry and Sunny
25-Apr-11 27 % 07 ¢ . Dry and Sunny
26-Apr-11 28 % 09 c Dry and Sunny
27-Apr-11 28°% 07°C Dry and Sunny
28-Apr-11 : 8% 08 °c partially cloudy
20-Apr-11 25°C 15°C cloudy

30-Apr-11 24 % 13% cloudy wearther
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Temperature Record May 2011

Date Max Min Rain Fall General waether Condition
1-May-11 26 °C 08 °C cloudy
2-May-11 28°%C 07°C | Fair
3-May-11 29°%C 08°C Fair
4-May-11 : 30% 0a°C cloudy
5-May-11 27% 07°%Cc cloudy
6-May-11 22°% 13°C e cloudy
7-May-11 23°C 12°C E partially cloudy
8-May-11 26 °c 09°c z partially cioudy
9-May-11 26°%C 10°%C ‘E cloudy
10-May-11 26 °C 11°%C g cloudy
11-May-11 249G 09°C s cloudy
12-May-11 24°C - % _ ﬁ cloudy
13-May-11 25°C 08°C & cloudy
14-May-11 27°%C 07°C o partially cloudy
15-May-11 31 0%C 09 °C ; Fair
16-May-11 33°C 06 °C £ Fair
17-May-11 31°% 08 % B Fair
18-May-11 31°C 13°C © Fair
19-May-11 31°C 14°C = Fair

20-May-11 25°G 11°C "E ' cloudy
21-May-11 17°C 11°% = cloudy
22-May-11 22 9% 07°C S cloudy
23-May-11 28°% 09°C g partially cloudy
24-May-11 28°G 10°C o partiaily cloudy
25-May-11 29°C - 10°C *g Falr
26-May-11 26 0c _ 13°%C = cloudy-+rainfall
27-May-11 220¢ 11 % cloudy+rainfait
28-May-11 28 % 11%C partially cloudy
- 29-May-11 29°C 10°C ' partially cloudy
30-May-11 29 °C 1°C partially cloudy
31-May-11 30°C 11°%C partially cloudy




Temperature Record June 2011

Date Max Min Rain fall Genera! waether Condition
1-Jun-11 21 % 14 9C cloudy
2-Jun-11 21°C 10°% cloudy
3-Jun-11 25°C 09 °C partially cloudy
4-Jun-11 20 °C 09°C Fair
5-Jun-11 29°C 09 °C Fair
8-Jun-11 29°%C 1% Fair
7-Jun-11 31% 10°C £ Fair
8-Jun-11 31°C 12°C E Fair
9-Jun-11 31°C 11°C ?:," . Fair

10-Jun-11 32°C 11°%¢ _2 Fine & hot
11-Jun-11 33°C 14°C b= Fine & hot
12-Jun-11 30°¢C 17 °C E Fair
13-Jun-11 29°C 16 °C g partially cloudy
14-Jun-11 3% 15°C ",;, Fair
15-Jun-11 33% 12 %C E Fine & hot
16-Jun-11 34°C 13°% B Fine & hot
17-Jun-11 K7™ 15°C u=g Fair
18-Jun-11 28 Ic 18°%C -% partially cloudy
19-Jun-11 31°C 13°% ug Fair
20-Jun-11 31°C 15°C = Fair
21-Jun-11 35°C 12°C o Fine & hot
22-Jun-11 35°C 13°C E Fine & hot
23-Jun-11 32°C 22°C © Fair
24-Jun-11 35°C 20°C = Fine & hot
25-Jun-11 38°C 15°C Fine & hot
26-Jun-11 38°C 18" Fine & hot
27-Jun-11 32°C 22°C Fine & hot
28-Jun-11 32°C 16°C Fine & hot
29-Jun-11 28°C 14°%C fair to cloudy
30-Jun-11 28 °C 13°% fair to cloudy




Temperature Record July 2011

Date Max Min Rain Fall General waether Condition
1-Jul-11 27°%C 12°C cloudy
2-Jul-11 30°% 18°% cloudy
3-Jul-11 26 °c 1% cloudy-+rainfall
A-Jul-11 28 °C 15°C cloudy+rainfall
5-Jul-11 31% 12°C Fair
6-Jul-11 34 % . 13% Fine
7-Jul-11 33% 13 % =l Fine
8-Juk-11 23°% 16°% C'E) _ cloudy-+rainfalf
g-Jub-11 22°C 15°% 8 cloudy+rainfall
10-Jul-11 24 °c 12 % I cloudy+rainfall

11-Ju-11 27% 14°% E cloudy thuad&shower
12-Jul-1t 33% 11 % k= Fair
13-Jut-11 a7°%c 13°C E Fine& hot
14-Ju-11 36 °C 14°C 2 Fine& hot
15-Jul-11 27°% 22% ;; cloudy
16-Jul-11 23°% 15°% § cloudy-+rainfall
17-Jul-11 30°%C 12 % 3 ' partially cloudy
18-Jul-11 33°C 15°C 8 Fair
19-Jul-11 30°C i8°C '% partially cloudy
20-Jul-11 33°%C 15°%C % Fair
21-Jul-11 33°C 18°C e Fair
22-Jul-11 ' 34°%C 18 % 3 ' -Fine& hot
23-Jul-11 37°% 18 9C E Fine& hot
24-ul-11 36 °C 20°C [ fine to fair
25-Jul-11 - 37°% 18°C |9- Fine& hot
26-Jul-11 7% 18 °%C Fine& hot
27-Jul-11 28 0c 17 % cloudy
28-Jul-11 309C 16°C partially cloudy
29-Jul-11 27% 16°C cloudy
30-Jul-11 28 °%C 15°% cloudy
31-Jul-11 29 °%¢ 13°% partially cloudy




Temperature Record August 2011

Date Max Min General waether Condition
1-Aug-11 30°%C 16 °C cloudy
2-Aug-11 35°%C 15°C Fair
3-Aug-11 36 °'C 12°% Fair
4-Aug-11 38°C 12°C Partially cloudy
5-Aug-11 38°C 17°%C cloudy
6-Aug-11 38 °C 17°C cloudy
7-Aug-11 26°C 23°C cloudy
8-Aug-11 31°C 15°%C Partially Shower
9-Aug-11 33°C 16 °C Partially Shower
10-Aug-11 33 % 16°C Partially Shower
14-Aug-11 32°% 17°% cloudy with Shower
12-Aug-11 23°% 15°C cloudy
13-Aug-11 28 % 13°% cloudy
14-Aug-11 26 °c 14°C cloudy with Shower

15-Aug-11 26 °C 17°C cloudy
16-Aug-11 26 °C 16 °C cloudy
17-Aug-11 28 °C 11°%C cloudy
18-Aug-11 28 °c 15°% cloudy + rain
19-Aug-11 30°C 14°% Partially cloudy
20-Aug-11 30°C 15°C Partially cloudy
21-Aug-11 35°C 13°C Fair
22-Aug-11 36 °C 13°C Fair
23-Aug-11 38°c 14°%¢c Fair
24-Aug-11 37°% 15°%¢ Partially cloudy
25-Aug-11 34°C 18°C cloudy + rain
26-Aug-11 32 % 15°%C cloudy
27-Aug-11 30°C 13°C cloudy
28-Aug-11 26°C 13°C Partially cloudy
29-Aug-11 31°% 14°C cloudy
30-Aug-11 30°C 13°% cloudy
31-Aug-11 30 °c 13°% Partialty cloudy




Temperature Record September 2011

Date Max Min General waether Condition
1-Sep-11 26 °C 15°C cloudy
2-Sep-11 25°C 17°C cloudy
3-Sep-11 27 °% 14°%C Partially cloudy
4-Sep-11 26 °C 14°C cloudy
5-Sep-11 30°C 15°C cloudy
6-Sep-11 33°% 13°C Partially cloudy
7-Sep-11 34 °C 13°% Partiatly cloudy
8-Sep-11 30°C 13°C cloudy
9-Sep-11 30 °C 15°C Partially cloudy
10-Sep-11 28 °C 14°C Partially cloudy
11-Sep-11 24°%C 13°C Partially cloudy
12-Sep-11 32°% 11°%C Partially cloudy
13-Sep-11 32°% 12°C partially cloudy
14-Sep-11 29 °%C 17°%C cloudy
15-Sep-11 19°%C 15°%C cloudy

16-Sep-11 15°C 11°C cloudy
17-Sep-11 23°% 09 °c cloudy + rain
18-Sep-11 22°C 13°C cloudy + rain
19-Sep-11 22°% 11 % cloudy + rain
20-Sep-11 24°C 10°%C cloudy
21-Sep-11 26 °C 08°C Partially cloudy
22-Sep-11 24°C 08 °C partiaily cloudy
23-Sep-11 25°% 08°C partially cloudy
24-Sep-11 25°C 07 °c partially cloudy
25-Sep-11 26°C 06 °C cloudy
26-Sep-11 24°C 11°C Partially cloudy
27-Sep-11 24 °C 08°C Fair
28-Sep-11 25°% 05°c Partially cloudy
29-Sep-11 26°C 06 °C Fair
30-Sep-11 07°C Fair
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Progress Photographs

Contract Lot-1A: Dam &
Powerhouse




Progress Photographs
Contract Lot-1A, Dam & Powerhouse

FH-4 (Control Room)
Activity: Steel Fixing and
tormwork of Plinth beam and
cloumns is in Progress

r“,':
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Activity: Steel Fixing and b o : B
frormwork is in Progress - won < : T




Progress Photographs
Contract Lot-1A, Dam & Powerhouse

=

PH-3 (Forebay)

s clivity: Fill Concrete is in
Progress

lactivity: Excavation Work is in
Progress




PH-3 (Tailrace)}
Activity: Steed Fixing and

tormwork is in Progress

Progress Photographs
Contract Lot-1A, Dam & Powerhouse
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Progress Photographs

Contract Lot-2: Irrigation System




Progress Photographs
Contract Lot-2, Irrigation System
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Progress Photographs
Contract Lot-2, Irrigation System

RO 3t+000 o3 in Progress

BC {Ammurition Depot Arcal
Activay: Siona Fazonty al AD
Progens




Progress Photographs
Contract Lot-2, Irrigation System

BC (Ammuniin Bepol Aroa)
A Bed Clearanca at RO
22¢300 13 s Progress
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-
T
rctvity: Stone Masonry Wark 2
stRD 360150 is n Progress B




Progress Photographs
Contract Lot-2, Irrigation System
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Progress Photographs
Contract Lot-2, Irrigation System

Activmy: Guring of Bridge
b57ab 15 n Progress
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