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LIST OF ABBREVIATIONS

AA Ambient Air

DW Drinking Water

SPL Sound Pressure Level

dB Decibels

mg/ms Milligram per Cubic meter

mg/1 Milligram per Liter

pg/m? Micrograms per Cubic Meter

cO Carhon Monoxide

SO, Sulfur Dioxide

NOx Oxides of nitrogen

O, Oxygen

SPM Suspended Particulate Matter

ILDL Lowest Detection Limit

PEQS Punjab Environmental Quality Standards

LOR Limit of Reporting

PM Particulate Matter

SOPs Standard Operating Procedures

TSS Total Suspended Solids

APHA American Public Health Association
SECTION 1: OBJECTIVES & SCOPE

11 STUDY OBJECTIVES

Followings were the main objectives of the study:

To assess the current conditions of the environment in the surroundings of project

area.
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« To help the consultant and contractor to develop the strategies for the protection and

betterment of environment.

1.2 SCOPE OF SERVICES

Scope of services covered following main components:
« Ambient Air Quality Monitoring
* Noise Level Monitoring
* Drinking Water Sampling & Analysis
MONITORING TEAM

Monitoring team of Green Crescent Environmental Consultants involved in the

monitoring and sampling is given in below table:

Table 1-1 Monitoring Team

Name of The Employee Designation

L. Muhammad Ilyas Durrani Executive Field Officer

SECTION 2: ENVIRONMENTATL
MONITORING, SAMPLING & TESTING
SCHEDULE

Detailed Environmental monitoring was conducted at the mutually agreed sites of project

area. The monitoring and sampling was conducted from 274 Dec to 34 Dec. 2024.

Table 2-1 Environmental Monitoring, Sampling & Testing Schedule

8r. # Intervention Date Activity Monitoring Location

Page 1 of 21
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02-12-2024 to « Ambient Air Quality
1. 03-12-2024 Monitoring 0 Road Point Near Grid Station
* Meteorological Monitoring
> 03-12-2024 O Drinking Water 0 Tube we]l Point Near Site
Location

Page 2 of 21
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SECTION 3: ENVIRONMENTAL
MONITORING, SAMPLING & TESTING
LOCATIONS

Environmental monitoring, sampling & testing locations are as per shown in the following

figure.

Figure 3-1: Map Showing Ambient Air Monitoring Locations {274 Dec. to 34 Dec.2024)

Page 3 of 21
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Drinking Water Sampling

Figure 3-2 Map Showing Drinking Water Sampling Location {34 Dec. 2024)

Page 4 of 21
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SECTION 4: ENVIRONMENTAL
MONITORING, SAMPLING & TESTING
METHODOILOGY

Following is a brief description of the methodology adopted for this Environmental Monitoring,

Samf]ing & Testing including Ambient Air, Metrological Data, Noise and Water Analysis:

Onsite Monitoring

Among the environmental parameters selected by the client;
0 Ambient Air

0 Ternperature and pH of water samples

Were monitored onsite. Ambient air monitoring including metrological monitoring and
noise level monitoring was conducted using portable digital instruments while temperature
and pH of the water samples were monitored manually using thermometer and pH strips.

A brief description of each digital instrument used for onsite monitoring is given below;

4.1.1 vantage Pro2, Davis
The Davis 6152 Wireless Vantage Pro2 Weather Station which was made in 2018 in

America which consists of a console unit and an innovative integrated sensor suite that
includes a rain collector with self-emptying bucket, temperature and humidity sensors and
an anemometer. The sensor suite is housed inside a radiation shield, protecting the sensors
against solar radiation and additional sources of reflected and/or radiated heat. It provides
accurate weather data in a sophisticated yet easy-to-read format. With Wireless Vantage

Pro2 Weather Station we can continuously measure metrological parameters including;

Temperatiure
Wind Direction
Wind Velocity
Humidity

O o o o

Page 6 of 21
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(u..lm-cw [T ——

0 Atmospheric Pressure

Davis wireless weather station — Vintage Pro2 was used for the assessment of these

parameters according to standard operating procedures and obtained results are

4.1.2
The Dust Trak IT Aerosol Monitor 8530 is a desktop battery -operated, data -logging,

light-scattering laser photomet er which was manufactured in 2014 | that gives you real -

It uses a sheath air system that  isolates the aerosol in the optics chamber to keep the

optics clean for improved reliability and low maintenance. Using th is instrument,
O PMio
0 PMoes
o TSP
Page 7 of 21
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Figure 4-1: View of Davis Vintage Pro at Site

Dust Trak IT Aerosol Monitor 8530, TSI

time aerosol mass readings.

particulate matter was monitored including;

Figure 4-2: DustTrak II aerosol monitor 8530

4.1.3 Model 407730 Digital Sound Level Meter, Extech

It is a noise measuring instrument used to assess sound levels by measuring sound pressure.
Often referred to as a sound pressure level (SPL) meter, decibel (dB} meter, noise meter
or noise dosimeter, a sound level meter uses a microphone to capture sound. The sound
is then evaluated within the device and acoustic measurement values are displayed. The

most common unit of acoustic measurement for sound is the decibel (dBA). Hourly noise

Page 8 of 21
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level monitoring was done for 24 hours at each point of selected location. Digital Sound

meter was manufactured in 2014.

Noise level using portable digital sound meter was monitored at client’s mumally agreed
monitoring points. Noise level measurement was performed according to standard operating

procedures and obtained results are presented in Annex-1 of this report.

Page ¢ of 21
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Figure 4-3 View of Digital Sound Level Meter

4.1.4 HORIBA
HORIBA, was manufactured in 2017, a Japanese brand which consists of ambient air

analyzers and sampling systems for the measurement of regulatory pollutants and air quality
control. It offers complete tailored or individual air quality monitoring solutions, in order

to meet the requirements and regulatory needs of environmental monitoring.

4.1.4.1 AC32M. NITROGEN OXIDES ANALYZER (NO, NOX, NO2)
Chemiluminescence technology based, TUV & US EPA approved. It is single chambered

chemiluminescence technology with ultra-compact and lightweight — rackable 19" /3U. On
board web server compatible with any internet browser and user interface with online help
for the display, configuration, maintenance, diagnostics or software updating of the
analyzer, remotely. It is capable to detect low levels of nitrogen oxides (NO-NO2-

NOx) with standard ranges: 0-0.1/0.2/0.5/1.0 ppm

4.1.4.2 AF22E. NEW E-SERIES SO2 ANALYZER
UV Fluorescent sulfur dioxide analyzer AF22e, TUV certified and US-EPA approved for

compliance with ISO 10498, 2008/50/EC, en 14212, EN 15267, 40 CER part 53 SUB B
and SUB C.

Page 10 of 21
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It is a light weight eco-friendly & eco-innovative conception unit which detects early signs
of trouble, allows predictive maintenance, identifies the service needed and guides the

service operations step by step.

It provides real-time calibration graph, animated synoptic, auto-diagnostic, control and
maintenance data screens can be displayed while the instrument is operating. It provides

superior metrological presentations for SO, measurements in the range as low as 0.05 ppm

ES

4.1.4.3 CO12E. NEW E-SERIES CO ANALYZER
Non dispersive Infra-Red carbon monoxide analyzer CO12e, TUV certified and US-EPA

approved for compliance with ISO 4224, EN 14626, EN 15267, 40 CFR part 53 SUB B
and SUB C.

It is a light weight eco-friendly & eco-innovative conception unit with breakthrough
mechanical design for weight and power saving as well as thermal insulation & reliability.
It has automatic or programmable response time adjustment, ensuring efficient monitoring
of low concentration levels of carbon monoxide. It provides superior metrological

presentations for CO measurements in the range 0-100 ppm.

4.2 Water Sample Collection and Preservation

Water samples were collected from mutually agreed sampling points according to the SOPs
based on American Public Health Association (APHA) for water sampling and analysis.
Decontaminated Plastic bottles were used to collect the samples. To prevent air bubbles
from being trapped in the bottles, they were filled to the brim. The lids of the sampling
bottles were then replaced tightly. The bottles were then labeled and chain of custody forms
were filled out and signed to keep track of the collected samples. Collected samples were
then preserved in appropriate containers as per APHA Preservation Guidelines. A shipping
container containing ice packs with maintained temperature was used for transporting the

samples from sampling location to GCEC Lahore Branch for testing.
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4.2.1 Drinking Water Sampling & Analysis
Sampling for drinking water was carried out at mutually agreed sampling points. Physical

and chemical parameters were analyzed afterwards in GCEC labs for drinking water
sample. Analytical methods used during the laboratory testing were in line with the
Atnerican Public Health Association’s Standard Methods for the Examination of Water.

Analysis Results are presented in Annex 1 of this report.

4.3 Sample Tagging and Chain of Custody

In GCEC Lahore Branch, samples and chain of custody form were handed over by Field
Monitoring Staff to the Coordination Staff for in-house tagging and logging according to
the company’s policy and handed over to the Laboratory Staff for further physical,
chemical and microbiological testing. A brief description of each sampling type and further

proceedings are also discussed in following section.
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Reference Number: GCEC-PK-PU-320/20_24

SECTION 5: RESULTS & DISCUSSIONS

This section of the report presents the Environmental testing results of noise-level

monitoring, ambient air quality & drinking water analysis

5.1 Background Noise Level Monitoring
The Noise monitoring activity was carried at different locations. Monitoring schedule is

presented in Table 2-1. While a brief description of monitoring session is as below.

Hourly noise monitoring was conducted at four selected locations. The results of
monitoring locations were compared with commercial noise standards for Punjab
Environmental Quality Standards i.e., 65.0 dB (A) for Day Time and 55.0 dB (A) for Night
Time.

Discussion on Noise Results

Noise level Monitoring was conducted for 24 houts at four monitoring locations. The
monitoring results obtained are not complying with the commercial noise standards of

PEQS. Day and Night Time averages for monitoring points are presented in figures below.
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{2rd Dec. to 3" Dec.2024)

Road Point Near Grid Station

" Day Time Noise Average ®PEQS

Figure 5-1: Day Time Average Noise Level Value Compared with Respective PEQS Standards

Road Point Near Grid Station

¥ Night Time Noise Average ®PEQS

Figure 5-2: Night Time Average Noise Level Value Compared with Respective PEQS Standards
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{274 Dec. to 3*d Dec.2024)

5.2 Ambient Air Quality Monitoring

The activity for monitoring the ambient air conditions was carried out at the agreed sites and its
vicinity, for 24 hours at two monitoring locations starting from (20 Dec. to 3¢ Dec.2024). To
assess the current quality of ambient air, Carbon Maonoxide, Oxides of Nitrogen, Sulphur Dioxide,
Ozone, Lead and Particulate Matter were monitored. Summary of monitoring results is presented

in Table 5-1. Detailed result reports are also attached as Annex 1.

Discussion of NOx Measurements

The readings of NO, NO; and NOx for the project site and its surroundings comply with
the Punjab Environmental Quality Standards ie, 40 pg/m?, 80 pg/m?® and 120 pg/md
respectively. Sum of NO and NQOs is termed as NOx. NOxX results found at the monitori.tlg
location were within the PEQS limits. Monitoring results, compared with PEQS
Standards, are graphically presented in figure below and in Summary Table below.
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120.00
120.00

100.00
80.00

60.00 2000 4148 |

40.00
2320 17.52
20.00 = =
0.00 =

Road Point Near Grid Station
NO, NO2, NOx (ug/m3)
¥ Nitrogen Dioxide (NO2) BPEQS

" Nitrogen oxide (NO) HPEQS

¥ Oxides of Nitrogen (NOx) FEQS

Figure 5-3: Daily Average NOx Measurements Compared with Respective PEQS Standards

{2 Dec. to 3'd Dec.2024)
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Discussion of SO; Measurements

The SO» reading for both monitoring locations is presented in the summary table which
depicts that the monitoring results are within the prescribed limits of PEQS i.e. 120 pg/m?.
5Oz results found at all two monitoring locations are within the PEQS limits.

Monitoring results, compared with PEQS Standards, are also graphically presented in figure
below and in Summary Table 5-1 and 5-2.

140

120.00

17.01

802 (ug/m3)

120

Road Point Near Grid Station

# Sulphur Dioxide (302) = PEQS
Figure 5-4: Daily Average SO2 Measurement Compared with Respective PEQS Standards

{27d Dec. to 3*d Dec.2024)
Discussion of CO Measurements

Carbon Monoxide (CO) was monitored for 24 hours at two monitoring locations. The CO

values detected at monitoring locations are within the permissible limit of PEQS ie., 5.0
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mg/m?. Monitoring results, compared with PEQS Standards, are graphically presented in
figure below and in Summary Table below.

CO (mg/m3)

21

Road Point Near Grid Station

m Carbon Monoxide (CO) mPEQS

Figure 5-5: Daily Average CO Measurement Compared with Respective PEQS Standards
{2 Dec. to 34 Dec.2024)
Discussion of Lead Measurements
Lead was monitored for 24 hours at two monitoring locations. The values detected at
monitoring locations are within the permissible limit of PEQS i.e., 1.50 ug/m?. Monitoring
results, compared with PEQS, are graphically presented in figure below and in Summary
Table 5-1.
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1.60
1.40

1.20
-

E 1.00
go.so

Jowo

0.40
0.16
0.20
0.00
Road Point Near Grid Station

Elead WPEQS

Figure 5-6: Daily Average Lead Measurement Compared with Respective PEQS Standards

{274 Dec. to 3'd Dec.2024)

Discussion of Ozone (Os) Measurements
Ozone was monitored for 24 hours at two monitoring locations. The values detected at all

two monitoring locations are within the permissible limit of PEQS ie., 130 ug/m?®.
Monitoring results, compared with PEQS Standards, are graphically presented in figure
below and in Summary Table below.

140

120

? 100

i.

20 i2.45

Road Point Near Grid Station

H(QOzone WPEQS

Figure 5-7: Daily Average Ozone Measurement Compared with Respective PEQS Standards

{27d Dec. to 3*d Dec.2024)
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Reference Number: GCEC-PK-PU-320,/2024

500.0
400.0
300.0
200.0
100.0

0.0

Discussion on Particulate Matter (PMio, PM, 5, TSP)
The monitoring results of FMyg, FM, s and TSP for all sites are compared with Punjab

Environmental Quality Standard i.e., 150 pg/m?. The values of PMyo, FMzs and TSP were
found falling within the prescribed limits of PEQS Limits, except for FMz5and FMyein
CB-I Construction Site. Monitoring result, compared with PEQS Standards, is graphically
presented in figure below and in Summary Table below.

500,00

191.46
va7 150.00
31.80  35.00
Road Point Near Grid Station
PM (ug/m3)
¥ Particulate Matter (PM10) "PEQS

¥ Particulate Matter (PM2.5) NPEQS

¥ Total Suspended Particulate PEQS
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{274 Dec. to 34 Dec.2024)

Table 5-1 Summary of Ambient Air Quality Monitoring Results

Location Identification

Figure 5-8: Daily Average TSP Measurements Compared with Respective PEQS Standards

Monitoring Site:

01

Monitoring Location:

Road Point Near Grid Station

Date: 02-Dec-2024 to 03-Dec-2024
Coordinates: 30°17'01.7"N 73°02'27 0"E
Average
5 Monitoring Obtained
Parameter Unit o LDL Concentration PEQS
01
Nitrogen Dioxide {(NOz2) ug/m® 24 Hours 1.00 23.96 80.0
ug/md 24 Hours
Nitrogen oxide {NO) 1.00 17.52 40.0
pg/md 24 Hours 1.00 4148 120.0
NOx
g.J.g/.m3 24 Hours 1.00 17.01 120.0
Sulphur Dioxide {(SO2)
Carbon Monoxide {CO) mg/.m3 24 Hours 0.01 1.82 5.0
p.g/nﬂ 24 Hours 2 12.45 130.0%x
Ozone (O3)
Lead p.g/m3 24 Hours 0.05 0.16 1.50
p.g/m.3 24 Hours
Particulate Matter (PMyg) 1.00 124.66 150.0
p.g/m.3 24 Hours
Particulate Matter (PMaz5) 1.00 31.80 350
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Total Suspended pg/md 24 Hours
Particulate (TSP)

Reference Number: GCEC-PK-PU-320,/2024

1.00

191.46

500.0

Abbreviations:

LDL= Lowest Detection Limat

PEQS= Punjab Environmental Quality Standards

*(24 Hours Standard for all the parameters Except Os and CO)
*¥(1 Hour Standard for Og)

*(24 Hours Standard for all the parameters Except

O3) pg/m3= Micrograms per Cubic Meter mg/m?®=
Milligrams per Cubic Meter
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5.3 Drinking Water Analysis

Drinking water sample were collected from one location on 03-12-2024 which were
preserved and submitted in GCEC-Laboratory according to the standard methods.
Summary of Analysis Results are given below in Table 5-3.

Discussion on Results

The laboratory test results of drinking water samples are summarized in the table below. It

is obvious from the analysis results that the drinking water meets the permissible limits

of Punjab Environmental Quality Standards for all tested parameters
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Table 5-2 Summary of Drinking Water Analysis Results

Sample Marking & Identification
01 Tube Well Point Near Site Location Sampling Coordinates: 30°17'01.1"N 73°02'30.0"E
) ) Result
Parameters Analysis Method Unit LOR o FEQS
PFHYSICAL & CHEMIC.
pH** APHA-4500H+B - (1115 6.91 6.5-85
QOdor In-house - Cdotless Non-Objectionable
Taste In-house - Salty Non-Objectionable
Color APHA-2120B/C Pr/Co 1.0 <1.0 15 TCU
Turbidity** APHA-2130 B NTU =01 =5 NTU
Total Hardness** APHA-2340B & C mg/1 0.1 632.0 =500 mg/1
Total Dissolved Solid (TDS)** APHA-2540 C mg/1 1.0 1236.0 <1000
Ammonia APHA-4500-NH;s-B mg/1 0.002 <0.002 -
Chloride (Cl)** APHA4500C B mg/1 .24 91.97 < 250
Cyanide (CN) APHA-4500CN B mg/1 (1215 =0M < 00S
Fluoride (F)** APHAA4500F- D mg/1 (1315 =0.MH <15
Nitrite APHA-4500NC2 B mg/1 (1315 0.27 <3 (P
Nitrate** APHA-4500NC3 C mg/1 01 1.51 <3
Phenolic Compound APHA-5330 D mg/1 .01 =<0.01 5
Residual Chlorine APHA4500C] G mg/1 01 =01 0.2-05
Aluminum (Al) APHA-3111Al B mg/1 0.028 =0.028 <02
Cadmium** APHA-3111Cd B mg/1 0.0028 <0028 0.1
Copper** APHA-3111Cu B mg/1 0.0045 <0.0045 2
Chromium** APHA-3111C« B mg/1 0.0054 <0.0054 <005 ()
Mercury APHA-3112Hg B mg/1 (.0008 «<0.0008 < 0.0
Antimony (Sh)** APHA-31115b B mg/] : ND < D.005 (D)
Nickel** APHA-311INi1 C mg/1 0.008 <0.008 <002
Zinc** APHA-3111Zn B mg/1 0.0033 <(.0033 5.0
Arsenic APHA-3111As B mg/1 (IA1)) <0MH =005 )
Barium APHA-3111Ba B mg/1 0.031 <0.031 07
Manganese** APHA-3111Mn B mg/1 0.0016 <006 <0Bs
Iron** APHA-3111Fe B mg/1 01 =01 -
Boron APHA-4500-B (C) mg/1 01 =01 .3
Lead** APHA-3111Pb B mg/1 0013 <0013 < D0sS
Selenium APHA-3111Se B mg/1 ND 101 (P)
Total Coliforms APHA9222B CFU/100ml 0 0/ 100ml
Faecal Coliforms (Ecoli) APHA:9222D CFU/100ml Absent 0/ 100ml
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Abbreviations:

ND: Not Detected LOR: Limit of Reporting PEQS: Punjab Bnvironmental Quality Standards
Note:

* Uncertatse’y of ail the parameters and laborato.y conditions at the time f ataysis will be provided as per client’s requiresent. The lab environmental conditions are maintaised
at 251 5C° and bumids'y at 50120%.

Disclaimer: The resits are soley \f the sample provided. ¥4 Al the starred parameters are PNAC accredited.

SECTION 6: CONCILUSION

Environmental monitoring was performed at mutually agreed sites to assess the environmental

conditions of its surroundings.

The results of ambient air monitoring depict that all the tested parameters for air quality were

within the permissible limits of Punjab Environmental Quality Standards.

Noise monitoring results of both sites were in compliance with the prescribed limits for

commercial noise of Punjab Environmental Quality Standards.

Results of drinking water sample showed compliance with permissible limits of Punjab
Environmental Quality Standards except Total Coliform.

Page 25 of 21

MEPCO 100



Environmental and Social Impact Assessment (ESIA) of 132-kV Arifwala-1l, 132-kV Dera Ghazi Khan-lll, 132-
kV Khanewal-Il, 132-kV Layyah-II, 132-kV Rahim Yar Khan-Ill and 132-kV Shah Jamal Grid Stations and
Associated 132-kV Transmission Lines

Reference Number: GCEC-PK-PU-320/2024

Environmental

Monttoring, Sampling

& Testing

Analysis Reports

MEPCO 101



Environmental and Social Impact Assessment (ESIA) of 132-kV Arifwala-1l, 132-kV Dera Ghazi Khan-lll, 132-

kV Khanewal-1l, 132-kV Layyah-II, 132-kV Rahim Yar Khan-Ill and 132-kV Shah Jamal Grid Stations and
Associated 132-kV Transmission Lines

Green Crescent

Environmental Consultants Pvt. Ltd. Sr. No# 24N 19672

Monitoring & Test Report

T GOPA Intec-
e Drinking Water : .
e Ambient Air Multitech Consulting
e Meteorological Data Engineers
* Nalse Mogiog (District Arifwala)
13% Dec. 2024

Job Reference No.: GCEC-PK-PU-320/2024

0
© Pakistan Office: House No. 368-B , Block Canal View P _ :
J 7. e JA i \ "_\ ~—— =
Housing Society, Lahore. Pakistar 4 Q s
20 4143519, 0320 4143318 | 5 A ¥ a2 ‘é,,)y‘ 3
: ve Ve _—
@ 042 35062684-85 (@ 0320 4143318 o3, - s

© manager.operations@gcee.ae @ www.gcee pk

MEPCO 102



Environmental and Social Impact Assessment (ESIA) of 132-kV Arifwala-1l, 132-kV Dera Ghazi Khan-lll, 132-

kV Khanewal-1l, 132-kV Layyah-II, 132-kV Rahim Yar Khan-Ill and 132-kV Shah Jamal Grid Stations and
Associated 132-kV Transmission Lines

Green Crescent

Environmental Consultants Pvt Ltd. Sr No# 24N 19673
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¢ , ) - al G
Associated 132-kV Transmission Lines i Stations and

Green Crescent
Environmental Consultants Pvt. Ltd. Sr. No# 24N/ 19674

CHEMICAL ANALYSIS TEST REPORT (DRINKING WATER)

Job Ref. No: G PK-PU-320/2024 Client Name: Multan Electric Power Company (MEPC!

GOPA Intec- Multitech Consulting

o

| 0337-9620818 l Consultant Name:

Telephone No. l Engincers

Sample Date: | 03-12-2024 Samplec Matrix: g 1
| Sample Receipt Date: | 04-12-2024 S led By: GCELC = |
Grab/Composite: Grab Sampling Date of Completion of Analysis: | 13-12-2024 - |
Address: 121}, Johar Town, Lahore, Pakistan . s =
l:o'u_‘ Nidiie: Electricity Distnbution Efficiency Improvement Praject (EDEIP) for the Construction of 132kV Gnd Station and 2

Km Transmission Line MEPCO)

pH** APHA-4500H* B - | 0.01 | 691 6.5-8.5 B
Odor In-house - - = Odotless Nqn«l,)l\.u’u mable |
Taste ; la-house - - | Salty ﬂ’*\:«m-l Ibjectionahle ‘
Color APHA 2120 B/C P1/Co 1.0 0 57
Turbidity** APHA-2130 B NTU 01 1 ___<SNIU
Total Hardness** APHA-2MUB & C mg/1 0.1 6320 < 300 g/l

| Total Dissolved Solid (TDS)** APHA-2540 C mg/l 1.0 1236.0 < 1000
A i APHA-4500-NHy-B s/l 0.002 <002
Chloride** APHA-4500C1 B mg/1 0.24 < 250
Cyanide (CN) APHA-4S00CN E mg/| ()] <101 < 005
Fluoride (F)** APHA-4500F D mg/l 0.01 4__ <001 <15
Nitrite APHA4500NO2 B mg/l 0.01 0.27 | <3 (@
Niteatc** APHAA4SONO3 C mg/| 0.1 1.51 =350
Phenolic Compound APHA-5530 D my/) 0.01 <(.01 -
Residual Chlorine APHA-4500C1 G mg/1 0.1 <0.1
Alumi (A1) APHA3I11ALBR mg/1 0.025 <{),028
Cadmium** ) APHA-3111Cd B mg/1 0.0028 —<0.0028

| Copper®* \PHA-3111Cu B mg/| 0.0045 <0.0045

_Chromium®** > APHA-3111Cc B mg/l 00054 <0.0054
Mercury _ | APHA-3112Hg B /1 (.0008 <) 0008
Ant (Sh)** APHA-31115b B mg/l . __ND
Nickel** | APHAJ3MINIC mg/l 0008 | <0008
Zinc** APHA3111ZnB | g/l 0.0033 <0.0033
Arscnic | APHA311IAs B mg/l .01
Barium APHA-31118a B mg/! 0.031 |
Mang - APHA-3111Mn B mg/1 0.0016 =05
Tron** APHASUIFeB | mg/l 0.1 |
Boron Sy APHA4500-B (C) mg/1 o 3 =
Lead** APHASINIPLD mg/l | TTE] <0013 <005
Sclenium APHA-3111S¢ B ND 001 (T

Total Coliforms APHA9222 B

Faccal Coliforms (Ecoli) | APHAS222D | FU/ 100ml [
Abbzeviations:
ND: Not Detected LOR: Limit of Reportung PEQS: Punjab Eovironmental Quality Standards

*Tnsert of wll the praraneters and lakoratery sonditions at the timse of analytis will b provided i per chent’s coquiresent The keb ewveronmental condition
wintseined at 255 5C and buwidiey at 504 20%. Disclaimer; The resuits are miely of the tample provided. ** Al the tareed parameters are PNAC it
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Green Crescent
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Ambient Air Quality Monitoring

Job Reference Number GCEC-PK-PU-320/2024
i\‘luniloring Poinlq B Road Point Near Grid Station
D:;;J;fllll;}:c};lior{ - ' ! Eﬂ)u»:m;s to 03-Dec-2024
! i\‘lnniléring Coordinates 7 30°17'01,7"N 73°02'27.0"E

CO NO NO; NO, S

(mg/m?*) (ng/mY) (ng/m?) (ng/m’) (ng/m%)

1! 11:12 1.31 17.44 2271 40.16 15.46
2 12:12 1.24 18.64 2392 42,55 17.53
3 13:12 1.27 17.04 2293 39.97 15.45
N 14:12 1.21 17.56 26,09 43.65 16.65
5 15:12 1.27 17.38 24.46 41.84 15.19
6 16:12 1,30 18.13 23.55 41.69 16.18
7 17:12 1.26 18.30 23.88 4217 17.89
8. 18:12 1.20 1691 25.39 42.30 15.10
9 19:12 118 18.41 24.21 42.62 16.33
10 20:12 1.23 16.95 25.51 42,46 18,14
11, 21:12 1.16 17.21 2427 41,48 18.98
12 22:12 1.24 18.64 22.69 41.33 16.11
13 23:12 1.14 17.96 21.30 39.26 15.82
14 00:12 1.19 18.75 21.73 40,48 16.53
15 01:12 1.14 18.16 23.61 4.7 15.83
16 02:12 1.14 1697 24.97 41.94 16.92
17 03:12 1.12 17.87 23.57 41.44 15.36
18. 04:12 2.20 18.65 2210 40.75 15.70
19. 05:12 225 17.90 24.60 42.50 17.42
20, 06:12 219 19.36 24.08 4344 15.09
21 07:12 223 19.54 24.73 44.28 17.69
22 08:12 2.17 19.01 26.20 4521 15.19
23 09:12 223 17.51 2402 4153 16,49
24 10:12 2,32 17.59 25.22 42.81 18.56

Average 1.82 17.52 23.96 41.48 17.01
Concentration

By
/ A
Deputy Analyst’ );-:V,
Muhammad ll_v.ig j

Monitoring Pcrfnmwt

© Pakistan Office; House No. 368-B . Block Canal View
Lahore. Pakistan
20 4143318

@ 0320 4143318

sidqeee ae §www.geee.pk
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Environmental and Social Impact Assessment (ESIA) of 132-kV Arifwala-1l, 132-kV Dera Ghazi Khan-lll, 132-

kV Khanewal-1l, 132-kV Layyah-II, 132-kV Rahim Yar Khan-Ill and 132-kV Shah Jamal Grid Stations and
Associated 132-kV Transmission Lines

Green Crescent

Environmental Consultants Pvt. Ltd. sr. No# 24A/ 19677

Ambient Air Quality Monitoring

Job Reference Number GCEC-PK-PU-320/2024
l\i;xﬁturilng Point Road Point Near Grid Station
Dail;:rof Intervention - 02-Dec-2024 to 03-Dec-2024
Monitoring Coordinates 30°17°01.7"N 73°0227.0"E

Monitoring

Parameter 8 iDL  Average Obtained PEQS
Duration Concentration
Nitrogen Dioxide (NOz) ug/m? 24 Hours 1.00 23,96 80.0
Nitrogen Oxide (NO) ug/m’ 24 Hours 1.O0 17.52 10.0
NOx pg/m? 24 Hours 1.00 41.48 120.0
Sulphur Dioxide (SO2) pg/md 24 Hours 1.00 17.01 1200
Carbon Monoxide (CO) mg/m? 24 Hours 0.01 1.82 5.0*
Ozone (0y) pg/m?* 24 Hours - 1245 130.0**
Particulate Mater (PMys) pg/m? 24 Hours 1.00 31.80 35.0
Particulate Matter (PM) ug/m? 24 Hours 1.00 124.66 150.0
i;':l‘:::“(’scg;;:m““mc pg/m 24 Hours 1.00 191.46 500.0
Lead Airborne Particles pg/m* 24 Hours - 0.16 15
Abbreviations:

ug/m*= Micrograms per Cubic Meter

mg/m*= Milligrams per Cubic Meter

LDL= Lowest Detection Limit

PEQS= Punjah Eavironmental Quality Standards
*08 hour standard for CO

*#01 hour standard for O

Monitoring Pe rformcd By:

Deputy Analyst L’\"

Muhammad Ilya

Canal View S

&.pk
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Environmental and Social Impact Assessment (ESIA) of 132-kV Arifwala-1l, 132-kV Dera Ghazi Khan-lll, 132-

kV Khanewal-1l, 132-kV Layyah-II, 132-kV Rahim Yar Khan-Ill and 132-kV Shah Jamal Grid Stations and
Associated 132-kV Transmission Lines

Green Crescent

- s apHQ
Environmental Consultants Pvt. Ltd. Sr. No# 24A/ 19670
Meteorological Data

Job Reference Number GCEC-PK-PU-320/2024

Munimrivr;é i’nint Road Point Near Grid Station

Dm;—n'f‘l‘r'\rlcn'cmion 02-Dec-2024 to 03-Dec-2024

Monitoring Coordinates 30°17'01.7"N 73°02'27.0"E

amiient Wind Velocity Humidity Pressure
Time Temperature Wind Direction : (mm of Hg)
oC m/s q

11:12 24 NE 54 18 7?'—\‘”
12:12 24 N 5.5 45 756.3
13:12 24 N 53 45 '7':?!
14:12 24 N 6.5 45 55.1
15:12 24 N 5.3 45 756.8
16:12 24 N 47 54 7552
17:12 23 N 5.6 62 756.0
18:12 21 N 55 72 757.2
1912 19 NE 6.0 77 7583
20:12 18 NE 44 81 ,.:I,j p
21:12 17 NE 43 83 755.6
22:12 17 NE 47 B6 754.5
2312 16 NE 5.0 87 7534
00:12 16 NE 3.6 88 7554
01:12 16 Nw 4.5 92 1554
02:12 16 NW 43 9 7551
03:12 15 NW 45 94 754.4
04:12 15 NW 58 95 754.2
05:12 14 NW 4.4 97 756 4
06:12 14 N 5.3 90 755.4
07:12 14 N 58 78 756.8
08:12 14 N 44 63 7554
09:12 16 N 4.1 58 755.4
10:12 18 N 5.2 38 757.6

Monitoring Performed By:

Deputy Analyst [} 05
L. 'l i %
Muhammad Ilyas J
ots
anal Vie \7 )
a1
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Environmental and Social Impact Assessment (ESIA) of 132-kV Arifwala-1l, 132-kV Dera Ghazi Khan-lll, 132-

kV Khanewal-1l, 132-kV Layyah-II, 132-kV Rahim Yar Khan-Ill and 132-kV Shah Jamal Grid Stations and

Associated 132-kV Transmission Lines

Green Crescent

Environmental Consultants Pvi. Ltd.

N

Noise Level Monitoring Report

Sr. No# 24A/ 196

Job Reference Number GCEC-PK-PU-320/2024

Monitoring Point Road Point Near Grid Station
Date of Intervention 02-Dec-2024 to 03-Dec-2024

30°17'01.7"N 73°0227.0"F

Mun}wring Coordinates

< Results

Sr. # Time Method/Technique Unit
LAavg
e e st S i} SR SN = W

1 23:12 | Noise Meter ;

2 00:12 Noisec Mcter 485
3. 01:12 Noise Meter dB 46.9
4 02:12 Noise Meter dB 472
5 03:12 Noise Meter dB 492
6 04:12 Noise Merer dB 18.8
7 05:12 Noise Meter dB 17.9

Noise Meter

Night Time Average

o ———— o —

Noise Meter

10 08:12 Noise Mcter dB 56.7
1 09:12 Noisc Meter dB 56.6
12 10:12 Noise Meter dB 579
13 11:12 ‘ Noise Meter dB 57.7
14 12:12 Noise Meter dB 56.3
15 13:12 Noise Mcter dB 55.4
16 14:12 Noise Meter dB 37.9
17 15:12 Noise Meter dB 38.3
18, 16:12 Noise Meter dB 54.4
19 17:12 l Noise Meter dB 53.2
20 18:12 Noise Meter dB ‘ 52.4
21 19:12 Noisc Mcter dB 50.2
22 20:12 Noise Meter dB 499
23 21:12 Noise Meter dB 483
24, 22:12 Noise Meter dB 9.2

Day Time Average

Monitoring Performed By:
Deputy Analyst MWoasd
Muhammad Tlyas -

PEQS
(Commercial)
PR Ss L o res
- g

Vv ey

65.0

[

9

Block Canal View

e: House Nc
ciety, Lahore, Pakista
32 43318
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Environmental and Social Impact Assessment (ESIA) of 132-kV Arifwala-1l, 132-kV Dera Ghazi Khan-lll, 132-

kV Khanewal-Il, 132-kV Layyah-Il, 132-kV Rahim Yar Khan-Ill and 132-kV Shah Jamal Grid Stations and
Associated 132-kV Transmission Lines

Green Crescent

Environmental Consultants Pvi. Ltd. Sr. No# 24A/ 19680
ictorial Evidence for Drinki ater Sampling & Ambient Air Monitoring

Figure 1: Drinking Water Sampling from Tube well Point

Figure 2 Ambient Air Monitoring of Road Point Near Grid
Neur Site Location

Station

End of Report

aﬁa:.smn Office: House No. 368-8 , Block Canal View

Housing Society, Lahore. Pakistan 4 (g& m ﬂ

@ 0320 4143519, 0320 4143318 }k )3 3 2 ( |
@042 35962884-85 B 03204143318 LW e X

© manager.operations@goee ae @www.gcee.pk
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Emission Monltorlng under CTM-34 or OTM-39

Facility
Name &

No of Stacks /Sampllng Point

A =0l

Address

[ Ky gﬁ SIQM 17
Phone Clak Np! Al |

Industry
Category

Analyzer Model & Make _Hesteba ~ 270 ( Ad MS\

Average stack emission Values of CO, NOx {in mg/nM3
Excess Air / Excess Oxygén (%age):-

Analyzer exposed for Rdmp-Up phase to the sample gas fof 5 minutes Yes | NOQ/
Analyzer flow rate and EC temperature monitored during ¢alibration and testing | Yes N?_
Test Data Phase of safple gas recorded with 15 second ifterval Yes | No
All key requirements fo ensure QA/QC complied for said §PA approved Method | Yes | fo
Particulate Matter (PM) Monitoring / Sampling under USEPA Method § / 17 /

Model & Make of Isg-kinetic PM Assembly il

 The PM sampling ttﬂin is complete as per Method 5 & 17[ Yes | No
Leak Test performdd prior to sampling | Yes /| No
Field data Sheet fgr PM Sampling filled during PM samgling Yes /| No
Data for determining of “K” factor & DGM “Y” Factor filled during sampling Yes/ | No
All method key rédquirements during sampling were corhpiled to ensure QA/QC | Yes/ | No
Filter of Particulgte matter is suitable for metal Testlnd Yef No
SOx sampling a$ per Method 8 (Thorin Indicator Method)
The right absorbent solution are available for SOx Sanjpling Yds | No
The equipmej( is capable to maintain flow rate @ 2.7LPM or as per method 8 st No
requirement
Sampling for[SOx is performed as per method ] fesr No
Ambient Air Quality Monitoring by Automatic Monitors for €0, 03, 502, NOx, PM2.5 & PM1
In case of continuous monitoring at a site, One Point QC Check Single analyzer & | Yes | No

| Zero/span check is performed every 14 days. (Rt
The CE of NOx analyzer is ensured to be maintained within 96% - 104.1% Yes i No
Zero/span check is performed prior to starting ambient monitoring Yes ti-No
All key requirements for Critical & Operational Criteria for ambient air Yes | No
monitoring by automatic monitors were compiled during monitoring A
The measuring techniques of monitors comply PEQS Yes . }-No i
Ambient Air Sampling of SPM, PM10, Pb by High Volume Sampler
In case of Sampling for SPM through samplers, the flow rate of sampler comply | Yes | No
PEQS (1.1m3/min), ¥
Calibration of Sampler performed prior to sampling Yesw{ No
Vehicular Emissions & Noise Measurement
Sampling of Vehicle emissions and noise measurement have been performed
as per method and SOPs

Remarks (lf Any):-

Dated
Slma%:e Md J Signature M

@/ 02-03 Dec., 202.Y

Tanveer Ahmad
reh Offic

uilad
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Associated 132-kV Transmission Lines

Facility Sampling Point
/Project 40 Du=ol
Name & o .o
Address 12
Phone Clak No! 6l |EB fwela |
Waste Water (WW) Treatment faclity Drinking Water (W) Treati
Primary  Secondary  Tertiary NA =
Total WW collected Sample .= Total Collected Drinking water
Sample Tag for testing parameter is assigned on sample container Yes NC
Sample is preserved properly for each testing parameter Yes + | NC
Sample size Is adequate for testing the target parameters Yes ¢ — | NC
Wi er Flow M ement performed to ensure sample representativeness | Yes v | NC
; No. of Waste | Waste Water Flow Water intake Water Mass balance Sample Type
‘ Water outlets | m*/hr from each m*/hr complied during D
T outlet (Optional) (Optional) sampling (Optional) 2
‘ == e — Yes No Grab—"
Parameter Matrix Container | Sample Size | Preservation f
W WW {
Coliform, Total or Fecal P Sterile 100 ml. Refrigerate 6 C L
Contelngr: |58 000 & s SR e 245
Coliform, Tolal or Fecal, 7 Sterile 100 mL ~ 0.008% Thiosulphate | ¢
Chlorinated Water Container & cooled 6 C
Color, Turbidity [ G [ 300 mL Cool 6 C ]
Hardness, Tolal v G S00ml_ 3 (0 pli<2 v
Nitrogen, Nitrate + Nitrite .G 2000 mL H2S04 to pH < 2.
, Phenolic Compo unds, v Cool 6C L
Oil & Girease, COD, Nl 13
Metals, General PG 500 mL HNO3 to pH <2
o Rmscd
e, Total {)r;«os 500 mi NaOH H>12 =
ande, Total §] ml. to pH > 12,
" s Cool 6C e
Pesticides, G | X Glass 1 Liter Cool 6 C A
Field Parameters* -
Field parameter pH meter, Model Make Measurement Cal
Method E inf
pH Lovib peel, APHA-YS0p B | Yel
Temp Dr
cl
* Fleld testing parameters only be validated by RAs, ROs, DD (Labs)
Remarks for Sample Quality (if Any):-
Dated
Visid vew ‘Q
Slgnature f‘ 03-Dec-20 24 Signature M &
Tanveer Ahmad e\
Assists mﬂrrcr IRY/Resesch Officer 0’01
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Client Name

Reference Number: GCEC-PK-PU-320,/2024

Contact Details of Client
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Consultant Name
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Project Name
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ST —

SECTION 1: OBJECTIVES & SCOPE

11 STUDY OBJECTIVES

Followings were the main abjectives of the study:

« To assess the current conditions of the environment in the surroundings of project

area.

« To help the consultant and contractor to develop the strategies for the protection and

betterment of environmernt.

1.2 SCOPE OF SERVICES

Scope of services covered following main components:
« Ambient Air Quality Monitoring
« Noise Level Monitoring
«  Drinking Water Sampling & Analysis
MONITORING TEAM

Monitoring team of Green Crescent Environmental Consultants involved in the

monitoring and sampling is given in below table:

Table 1-1 Monitoring Team

8r. No. Name of The Employee Designation

L. Muhammad Ilyas Durrani Executive Field Officer

Page 1 of 21
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kV Khanewal-Il, 132-kV Layyah-II, 132-kV Rahim Yar Khan-Ill and 132-kV Shah Jamal Grid Stations and

Associated 132-kV Transmission Lines

(SR —

Reference Number: GCEC-PK-PU-320,/2024

SECTION 2: ENVIRONMENTAL

MONITORING, SAMPLING & TESTING

SCHEDULE

Detailed Environmental monitoring was conducted at the mutually agreed sites of project

area. The monitoring and sampling was conducted from 8% Dec to 9% Dec. 2024.

Table 2-1 Environmental Monitoring, Sampling & Testing Schedule

Sr. # Intervention Date Activity Monitoring Location
08-12-2024 to « Ambient Air Quality
1. 09-12-2024 Monitoring O Site Area
* Meteorological Monitoring
> 09-12-2024 O Drinking Water 0 Water i.)ump Near Site
Location

Page 2 of 21
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(M E Reference Number: GCEC-PK-PU-320,/2024

Aalltmeh Coaesirgg Eogemm o

SECTION 3: ENVIRONMENTAIL
MONITORING, SAMPLING & TESTING
LOCATIONS

Environmental monitoring, sampling & testing locations are as per shown in the following

figure.

Ambient Air Monitoring

Figure 3-1: Map Showing Ambient Air Monitoring Locations {8% Dec. to 9% Dec.2024)

Page 3 of 21
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(M.ﬁw Reference Number: GCEC-PK-PU-320,/2024

Drinking Water Sampling

Figure 3-2: Map Showing Drinking Water Sampling Location (9% Dec. 2024)

Page 4 of 21
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SECTION 4: ENVIRONMENTAL
MONITORING, SAMPLING & TESTING
METHODOILOGY

Following is a brief description of the methodology adopted for this Environmental Monitoring,

Sampling & Testing including Ambient Air, Metrological Data, Noise and Water Analysis:

4.1 Onsite Monitoring
Among the environmental parameters selected by the client;

« Ambient Air
« Temperature and pH of water samples

Were monitored onsite. Ambient air monitoring including metrological monitoring and
noise level monitoring was conducted using portable digital instruments while temperature
and pH of the water samples were monitored manually using thermometer and pH strips.

A brief description of each digital instrument used for onsite monitoring is given below;

4.1.1 Vantage Pro2, Davis
The Davis 6152 Wireless Vantage Pro2 Weather Station which was made in 2018 in

America which consists of a console unit and an innovative integrated sensor suite that
includes a rain collector with self-emptying bucket, temperature and humidity sensors and
an anemometer. The sensor suite is housed inside a radiation shield, protecting the sensors
against solar radiation and additional sources of reflected and/or radiated heat. It provides
accurate weather data in a sophisticated yet easy-to-read format. With Wireless Vantage

Pro2 Weather Station we can continuously measure metrological parameters including;
+  Temperature
+  Wind Direction
+  Wind Velocity
+  Humidity

Page 5 of 21
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2 L 2ric Pressure

(mn [ -

Figure 4-1: View of Davis Vintage Pro at Site

4.1.2

0 PMio
O PMes
o TSP
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Davis wireless weather station Vintage Pro2 was used for the assessment of these

parameters according to standard operating procedures and obtained results are presented

in Annex-1 of this report.

Dust Trak IT Aerosol Monitor 8530, TSI
The Dust Trak IT Aerosol Monitor 8530 is a desktop battery-operated, data-logging, light-

scattering laser photometer which was manufactured in 2014, that gives you realtime

aerosol mass readings.

It uses a sheath air system that isolates the aerosol in the optics chamber to keep the optics
clean for improved reliability and low maintenance. Using this instrument, particulate

matter was monitored including;

Figure 4-2: DustTrak II aerosol monitor 8530

4.1.3 Model 407730 Digital Sound Level Meter, Extech
It is a noise measuring instrument used to assess sound levels by measuring sound pressure.

Often referred to as a sound pressure level (SPL) meter, decibel (dB) meter, noise meter or
noise dosimeter, a sound level meter uses a microphone to capture sound. The sound is
then evaluated within the device and acoustic measurement values are displayed. The most

common unit of acoustic measurement for sound is the decibel (dBA). Hourly noise level
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monitoring was done for 24 hours at each point of selected location. Digital Sound meter

was manufactured in 2014.

Noise level using portable digital sound meter was monitored at client’s mumally agreed
monitoring points. Noise level measurement was performed according to standard operating

procedures and obtained results are presented in Annex-1 of this report.

Figure 4-3 View of Digital Sound Level Meter

4.1.4 HORIBA
HORIBA, was manufactured in 2017, a Japanese brand which consists of ambient air

analyzers and sampling systems for the measurement of regulatory pollutants and air quality
control. It offers complete tailored or individual air quality monitoring solutions, in order

to meet the requirements and regulatory needs of environmental monitoring.

4.1.4.1 AC32M. NITROGEN OXIDES ANALYZER (NO, NOX, NO2)
Chemiluminescence technology based, ‘T UV & US EPA approved. It is single chambered

chemiluminescence technology with ultra-compact and lightweight — rackable 19" /3U. On
board web server compatible with any internet browser and user interface with online help
for the display, configuration, maintenance, diagnostics or software updating of the
analyzer, remotely. It is capable to detect low levels of nitrogen oxides (NO-NO;-

NOx) with standard ranges: 0-0.1/0.2/0.5/1.0 ppm
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U SR -

4.1.4.2 AF22E. NEW E-SERIES SO2 ANALYZER
UV Fluorescent sulfur dioxide analyzer AF22e, TUV certified and US-EPA approved for

compliance with ISO 10498, 2008/50/EC, en 14212, EN 15267, 40 CFR part 53 SUB B
and SUB C.

It is a light weight eco-friendly & eco-innovative conception unit which detects early signs
of trouble, allows predictive maintenance, identifies the service needed and guides the

service operations step by step.

It provides real-time calibration graph, animated synoptic, auto-diagnostic, control and
maintenance data screens can be displayed while the instrument is operating. It provides
superior metrological presentations for SO, measurements in the range as low as 0.05 ppm

ES:

4.1.4.3 CO12E. NEW E-SERIES CO ANALYZER
Non dispersive Infra-Red carbon monoxide analyzer CO12e, TUV certified and US-EPA

approved for compliance with 15O 4224, EN 14626, EN 15267, 40 CFR part 53 SUB B
and SUB C.

It is a light weight eco-fiiendly & eco-innovative conception unit with breakthrough
mechanical design for weight and power saving as well as thermal insulation & reliability.
It has automatic or programmable response time adjustment, ensuring efficient monitoring
of low concentration levels of carbon monoxide. It provides superior metrological

presentations for CO measurements in the range 0-100 ppm.

4.2 Water Sample Collection and Preservation

Water samples were collected from mutually agreed sampling points according to the SOPs
based on American Public Health Association (APHA) for water sampling and analysis.
Decontaminated Plastic bottles were used to collect the samples. To prevent air bubbles
from being trapped in the bottles, they were filled to the brim. The lids of the sampling
bottles were then replaced tightly. The bottles were then labeled and chain of custody forms

were filled out and signed to keep track of the collected samples. Collected samples were
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then preserved in appropriate containers as per APHA Preservation Guidelines. A shipping
container containing ice packs with maintained temperature was used for transporting the

samples from sampling location to GCEC Lahore Branch for testing.
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4.2.1 Drinking Water Sampling & Analysis
Sampling for drinking water was carried out at mutually agreed sampling points. Physical

and chemical parameters were analyzed afterwards in GCEC labs for drinking water
sample. Analytical methods used during the laboratory testing were in line with the
Atnerican Public Health Association’s Standard Methods for the Examination of Water.

Analysis Results are presented in Annex 1 of this report.

4.3 Sample Tagging and Chain of Custody

In GCEC Lahore Branch, samples and chain of custody form were handed over by Field
Monitoring Staff to the Coordination Staff for in-house tagging and logging according to
the company’s policy and handed over to the Laboratory Staff for further physical,
chemical and microbiological testing. A brief description of each sampling type and further

proceedings are also discussed in following section.

SECTION 5: RESULTS & DISCUSSIONS

This section of the report presents the Environmental testing results of noise-level

monitoring, ambient air quality & drinking water analysis
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5.1 Background Noise Level Monitoring
The Noise monitoring activity was carried at different locations. Monitoring schedule is

presented in Table 2-1. While a brief description of monitoring session is as below.

Hourly noise monitoring was conducted at four selected locations. The results of
monitoring locations were compared with commercial noise standards for Punjab
Environmental Quality Standards i.e., 65.0 dB (A) for Day Time and 55.0 dB (A) for Night
Time.

Discussion on Noise Results

Noise level Monitoring was conducted for 24 hours at four monitoring locations. The
monitoring results obtained are not complying with the commercial noise standards of

PEQS. Day and Night Time averages for monitoring points are presented in figures below.

70.00 65.0

Site Area

¥ Day Time Noise Average ®PEQS
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Figure 5-1: Day Time Average Noise Level Value Compared with Respective PEQS Standards
(8% Dec. to 9 Dec.2024)

Site Area

¥ Night Time Noise Average ®PEQS

Figure 5-2: Night Time Average Noise Level Value Compared with Respective PEQS Standards
{8 Dec. to 9% Dec.2024)
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5.2 Ambient Air Quality Monitoring
The activity for monitoring the ambient air conditions was carried out at the agreed sites and its

vicinity, for 24 hours at two monitoring locations starting from (8% Dec. to 9% Dec.2024). To
assess the current quality of ambient air, Carbon Monoxide, Oxides of Nitrogen, Sulphur Dioxide,
Ozone, Lead and Particulate Matter were monitored. Summary of monitoring results is presented

in Table 5-1. Detailed result reports are also attached as Annex 1.

Discussion of NOx Measurements

The readings of NO, NO2 and NOx for the project site and its surroundings comply with
the Punjab Environmental Quality Standards ie, 40 pg/m? 80 pg/m?® and 120 pg/m?
respectively. Sum of NO and NO; is termed as NOx. NOx results found at the monitoring
location were within the PEQS limits. Monitoring results, compared with PEQS Standards,
are graphically presented in figure below and in Summary Table below.

120.00
120.00 :
100.00 —
80.00
90 4000  30.88 |
40.00 27.48
Zo.m 12.4 -
0.00

Site Area

NO, NO2, NOx (pg/m3)
¥ Nitrogen Dioxide (NO2) "FEQS
" Nitrogen oxide (NO) "TFEQS
¥ Oxides of Nitrogen (NOx) FEQS
Figure 5-3: Daily Average NOx Measurements Compared with Respective PEQS Standards

{8® Dec. to 9% Dec.2024)

Discussion of SO>Measurements

The SO2 reading for both monitoring locations is presented in the summary table which
depicts that the monitoring results are within the prescribed limits of PEQS i.e. 120 pg/m?.
SO; results found at all two monitoring locations are within the PEQS limits.
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g

2 %502 (g/m3) 8

8

Monitoring results, compared with PEQS Standards, are also graphically presented in figure
below and in Summary Table 5-1 and 5-2.

Site Area

® Sulphur Dioxide (302) 8 PEQS

Figure 5-4: Daily Average SOz Measurement Compared with Respective PEQS Standards (8t

Dec. to 9t Dec.2024)

Discussion of CO Measurements

Carbon Monoxide (CO) was monitored for 24 hours at two monitoring locations. The CO
values detected at monitoring locations are within the permissible limit of PEQS ie., 5.0
mg/m®. Monitoring results, compared with PEQS Standards, are graphically presented in
figure below and in Summary Table below.
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2.00

1.00

0.00

Site Area

m Carbon Monoxide (CO) wmPEQS

Figure 5-5: Daily Average CO Measurement Compared with Respective PEQS Standards
(8% Dec. to 9 Dec.2024)
Discussion of Lead Measurements
Lead was monitored for 24 hours at two monitoring locations. The values detected at
monitoring locations are within the permissible limit of PEQS ie., 1.50 ug/m®. Monitoring

results, compared with PEQS, are graphically presented in figure below and in Summary
Table 5-1.

1.60
1.40

1.20
LRE
go.so

Jowo

0.40

0.20

0.00

Site Area

Blead "FEQS
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Figure 5-6: Daily Average Lead Measurement Compared with Respective PEQS Standards

(8% Dec. to 9 Dec.2024)

Discussion of Ozone (Os) Measurements
Ozone was monitored for 24 hours at two monitoring locations. The values detected at all

two monitoring locations are within the permissible limit of PEQS ie., 130 ug/m?3.
Monitoring results, compared with PEQS Standards, are graphically presented in figure
below and in Summary Table below.

140
120

i 100

20

Site Area

¥ (Ozone "PEQS

Figure 5-7: Daily Average Ozone Measurement Compared with Respective PEQS Standards

{8® Dec. to 9 Dec.2024)

Page 17 of 21

MEPCO

134



Environmental and Social Impact Assessment (ESIA) of 132-kV Arifwala-1l, 132-kV Dera Ghazi Khan-lll, 132-

kV Khanewal-Il, 132-kV Layyah-II, 132-kV Rahim Yar Khan-Ill and 132-kV Shah Jamal Grid Stations and

Associated 132-kV Transmission Lines

(ﬂ.-w [ p—

Reference Number: GCEC-PK-PU-320,/2024

Discussion on Particulate Matter (PMio, PMas, TSP)
The monitoring results of FMro, FMzs and TSP for all sites are compared with Punjab

Environmental Quality Standard i.e., 150 pg/m?. The values of PMys, FM; 5 and TSP were
found falling within the prescribed limits of PEQS Limits, except for FMz5 and FMypin

CB-I Constrction Site. Monitoring result, compared with PEQS Standards, is graphically

presented in figure below and in Summary Table below.

500.00
400.00
300.00
200.00
100.00

0.00

500.00

196.43
13214 150.00
2029  35.00
Site Area
PM (ug/m3)
¥ Particulate Matter (PM10) EPEQS

Particulate Matter (PM2.5) NPEQS

¥ 'Total Suspended Particulate PEQS

Figure 5-8: Daily Average TSP Measurements Compared with Respective PEQS Standards

{8 Dec. to 9 Dec.2024)
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Table 5-1 Summary of Ambient Air Quality Monitoring Results

Reference Number: GCEC-PK-PU-320,/2024

Location Identification

Monitoring Site: 01
Monitoring Location: Site Area
Date: 08-Dec-2024 to 09-Dec-2024
Coordinates: 30°08'26.5"N 70°40'41.1"E
Average
5 Monitoring Obtained
Parameter Unit Do LDL Cotieritiation PEQS
01
Nitrogen Dioxide (NO5) pg/md 24 Hours 1.00 2748 80.0
p.g/m3 24 Hours
Nitrogen oxide {NO) 1.00 12.40 40.0
p.g/m3 24 Hours 1.00 39.88 120.0
NOx
p.g/xn3 24 Hours 1.00 19.30 120.0
Sulphur Dioxide {SO2)
Carbon Monoxide {CO) mg/m3 24 Hours 0.01 2.70 5.0
p.g/m3 24 Hours Z 15.85 130.0%x
Ozone {O3)
Lead p,g/m3 24 Hours 005 019 1.50
pg/md 24 Hours
Particulate Matter (PMyg) 1.00 132.14 150.0
ug/m® 24 Hours
Particulate Matter (PM2s) 1.00 2929 35.0
Total Suspended pg/md 24 Hours
Pasticulate (TSP) 1.00 196.43 300.0
Abbreviations:
LDL= Lowest Detection Limit

PEQS= Punjab Environmental Quality Standards

*24 Hours Standard for all the parameters Except O3 and CO)
*¥(1 Hour Standard for O3)

*¥24 Hours Standard for all the parameters Except

O3) pg/m’= Micrograms per Cubic Meter mg/m®=
Milligrams per Cubic Meter
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5.3 Drinking Water Analysis

Drinking water sample were collected from one location on 09-12-2024 which were
preserved and submitted in GCEC-Laboratory according to the standard methods.
Summary of Analysis Results are given below in Table 5-3.

Discussion on Results

The laboratory test results of drinking water samples are summarized in the table below. It

is obvious from the analysis results that the drinking water meets the permissible limits

of Punjab Environmental Quality Standards for all tested parameters
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Table 5-2 Summary of Drinking Water Analysis Results

Sample Marking & Identification

01 Water Pump Near Site Location Sampling Coordinates: 30°08'26.8"N 70°40'41.0"E
) ) Result
Parameters Analysis Method Unit LOR o FEQS
PHYSICAL & CHEMIC,
pH** APHA-4500H*B - 0.01 713 6.5-85
QOdor In-house - - Cdotless Non-Objectionable
Taste In-house - Salty Non-Objectionable
Color APHA-21200B/C Pt/Co 1.0 <1.0 €15 TCU
Turbidity** APHA-2130 B NTU <01 <5 NTU
Total Hardness** APHA-2340B & C mg/1 0.1 716.0 <500 mg/1
Total Dissolved Solid (TDS)** APHA-2540 C mg/1 1.0 2120.0 =< 1000
Ammonia APHA4500-NH;s-B mg/1 0.002 =0.002 -
Chloride (Cl)** APHA4500C B mg/1 .24 189.81 < 250
Cyanide (CN) APHAA4500CN B mg/1 0.0 <00 <00
Fluoride (F)** APHAA4500F- D mg/1 0.01 <001 1.5
Nitrite APHA-4500NC2 B mg/1 0.01 <00 <3 (?
Nitrate** APHA-4500NC3 C mg/1 01 .15 =50
Phenolic Compound APHA-5330 D mg/1 .01 =<0.01 5
Residual Chlorine APHAA4500C] G mg/1 01 =01 0.2-005
Aluminum (Al) APHA-3111A1 B mg/1 0.028 <0028 =02
Cadmium** APHA-3111Cd B mg/1 (.0028 «0.0028 0.0
Copper** APHA-3111Cu B mg/1 0.0045 «0.0045 2
Chromium** APHA-3111Ce B mg/1 (.0054 «0.0054 =005 @
Mercury APHA-3112Hg B mg/1 (.0008 «<0.0008 < 0o
Antimony (Sh)** APHA-31115b B mg/1 - ND < DO0S (P)
Nickel** APHA-311INi C mg/1 0.008 «0.008 <002
Zinc** APHA-3111Zn B mg/1 (.0033 «0.0033 5.0
Arsenic APHA-3111As B mg/1 0.01 <0.01 005 @)
Barium APHA-3111Ba B mg/1 0.031 <0.031 0.7
Manganese** APHA-3111Mn B mg/1 0.0016 «0.0016 =0s
Iron** APHA-3111Fe B mg/1 0.1 =01 -
Boron APHA-4500-B (C) mg/1 0.1 =01 0.3
Lead** APHA-3111Pb B mg/1 0013 =0.013 <00
Selenium APHA-31118e B mg/1 ND 101 (P)
Total Coliforms APHA9222 B CFU/100ml Absent 0/ 100ml
Faecal Coliforms (Ecoli) APHA9222D CFU/100ml Absent 0/100ml
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Abbreviations:

ND: Not Detected LOR: Limit of Reporting PEQS: Punjab Bavironmental Quality Standards
Note:

* Uncertatse’y of ail the parameters and laborato.y conditions at the time f ataysis will be provided as per client’s requiresent. The lab environmental conditions are maintaised
at 251 5C° and bumids'y at 50120%.

Disclaimer: The resits are soley \f the sample provided. ¥4 Al the starred parameters are PNAC accredited.

SECTION 6: CONCILUSION

Environmental monitoring was performed at mutually agreed sites to assess the environmental

conditions of its surroundings.

The results of ambient air monitoring depict that all the tested parameters for air quality were

within the permissible limits of Punjab Environmental Quality Standards.

Noise monitoring results of both sites were in compliance with the prescribed limits for

commercial noise of Punjab Environmental Quality Standards.

Results of drinking water sample showed compliance with permissible limits of Punjab

Environmental Quality Standards.
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CHEMICAL ANALYSIS TEST REPORT (DRINKING WATER)

Job Ref. Client Name: Multan Eleetric Power Company (MEPCO)

| Telephone No. | Consultant Nume: _,_GOPA Intee- Multitech Consulting Engineers |
Sample Date: Satnple Matrix: I T
Sample Receipt Dacet 1 0 | Sampled By: GCE(

| Grab/Composite: Grab Sampling | Date of Completion of Analysis: | 13.12.2024

Electricity Distribution Efficiency Improvement Project (EDEIP) fur the Canstructon of 132 XV Greid Stanon and 27

|
[Address: | 121]. Johar Town, Lahore, Pakistan
e &

| Km Trunsmussion Line

Project Name:

01 | Warer Pump Near Site Locazon

Parameters

pH** | APHA-4500H " 1§
Odor ! In-house
Taste Io-house
Color_ = APHA-2120 B/C Pt/Co 10
Turbidicy** APHA-210B | NTU 01 < .
Total Hardness*™ | AP IA-230B & C m/] 01 7160 < 500 mg/]
Total Dissolved Solid (TDS)** APHA-2540 C mg/1 1.0 21200 < 10600
APHA4500-NHy B mg/] 0.002 <0002
APHA-4500CH B mg/] 024 189.81
= APHA4500CN E mg/1 0.01 <001
APHA-4500I" D mg/| 0.01 1
APHA-4500N02 B mg/| 0.01 <001 B =
| Nitrate** APHA-4500N03 C mg/l___ | 01 0.15 I
| Phenolic Compound APY mg/l 0.01 <001
ual Chlorine APHA-4500C1 G myg/| 0.1 <0.1
Aluminum (Al) APHA3I1IAILB mg/l 0.028 <0.028 |
Cadmium** APHA-3111C4 B m/1 0.0028 <{IN28 0.01
| Copper** . _APHA11Cu B mg/l 00045 <0.0045 2
Chromium** APHA 311G B mg/| 0.0054 <0,0054 < (.05
Mercury APHA3112Hg B mg/l 0.0008 <(.0008
Antimony (Sb)** _APHA-311ISL B mg/| ] - ND < 0,005 (P)
W= : Ai.T"ll:’\r:\!IlNl_(j__ mgfl 0.008 * <0.008 : <002
APHA3111Zn B mg/ 0.0033 <(.0033 | 30 = =
Arscnic APHA3111As B mg/l o <(.01 < 0.05 (™
{Batum Al 11182 B mg/1 0031 <0031 0.7
Mangancse** APHA-3111Mn B mg/l | 00me _<0.0016 <05
lron® JAPHASINED | g/l o | ,
Boron APHIA-4500-B (C mg/| 0.1 )3
Lead** APHA3111Tb B mg/] 0013 <0013 [
Sclenium APHA 31115¢ B
Total Coliforms APHA9222 B CFU/100ml Absent | 0/100m|
Faecal Coliforms (Ecoli) APHIA9222 D CFU/100m! | Absent | 0/100ml
Abbreviations:
ND: Not Deteered LOR: Limit of Reporting PEQS: Punjab Envitonmiental Quality Standards
Note:

PUincertainty of all the parumeters and labora
mosiniained @t 23 25C° and bunpidity at 50=2

enditions af toe tiser of
- Disclaimet; The resi

weided &5 por client’s reguir
of the zample provided.

vent. The dab environmvntal conditions are

Sample Analyzed!

© Pakistan Office: House No. 368-B , Block Canal View
Housing Society, Lahore. Pakistan

[§ 0320 4143519, 0320 4143318

@ 042 35562884-85 @ 0320 4143318

© manager.operationsi@ocee. ae & www.goee pk

MEPCO 143



Environmental and Social Impact Assessment (ESIA) of 132-kV Arifwala-1l, 132-kV Dera Ghazi Khan-lll, 132-
kV Khanewal-1l, 132-kV Layyah-II, 132-kV Rahim Yar Khan-Ill and 132-kV Shah Jamal Grid Stations and

Associated 132-kV Transmission Lines

Green Crescent

Environmental Consultants Pvt. Ltd. S No# 247/ 19720

Ambient Air Monitoring Iocation

y 0891" Long 70.6878079*
§ 08/12/24 01:00 PM GMT +05:00

O Pakistan Office: House No. 368-B . Block Canal View
Housing Society, Lahore. Pakistan

[§ 0320 4143519, 0320 4143318

@042 35962884-85 (@ 0320 4143318

© manager.operations@goee.ae Ewww gcee.pk

MEPCO 144



i i -Ill, 132-
Environmental and Social Impact Assessment (ESIA) of 132-kV Arifwala-1l, 132-kV Dera Ghazi Khan

kV Khanewal-Il, 132-kV Layyah-Il, 132-kV Rahim Yar Khan-Ill and 132-kV Shah Jamal Grid Stations and

Associated 132-kV Transmission Lines

Green Crescent

Environmental Consultants Pvt. Ltd.

Ambient Air Quality Monitoring

Job Reference Number GCEC-PK-PU-320/2024
Monitoring Point Site Arca
Date of Intervention 08-Dec-2024 10 09 Dec-2024

Monitoring Coordinates 30°08'26.5"N 70°40'41 1"k

123 7 co NO NO, NO,
Sr. # Time ‘
(mg/m?) (ng/m?) (ng/m?) (ng/m’)

1 13:00 2,72 11.90 26.25 38.16
2 14:00 2.89 11.01 30,37 41.38
3 15:00 2.52 11.68 28.70 40,38
4 16:00 243 12,90 29.59 4249
5 17:00 2,51 1213 26.14 38.27
6. 18:00 232 120 25.59 37.60
7 19:00 2.46 12.68 26.81 39.49
8 20:00 245 1391 29.81 43.72
9 21:00 1.91 12,90 26.14 39.05
10, 22:00 1.62 1201 27.48 39.49
11 23.00 1.58 11.01 26.25 37.27
12 0000 1.64 11.12 2848 39.60
13 01:00 1.67 9.46 29.81 39.27
4 02:00 1.58 10.90 31.26 42.16
15 03:00 1.65 10.35 29.59 39.94
16 04:00 1.81 13.13 28.81 41,94
17 05:00 1.80 12.79 3092 43,72
18, 06:00 1.82 13.79 28,70 42.49
19. 07:00 1.79 12,01 29.48 41,49
20 08:00 1.85 13.02 28.59 11.60
21 09:00 288 12.24 26,14 38.38
22 10:00 254 12.13 28,48 40.60
23 11:00 273 1201 29,59 41.60
B __’4_ 1200 267 12.90 28,70 41.60
Averge 2.70 12.40 27.48 39.88

Concentration

Monitoring Performed By:

Deputy Analyst “35'
Muhammad llya§' 2=

; P S
O Pakistan Office: House No, 368-B , Block Canal View
Housing Society, Lahore, Pakistar

143519, 032

S0,

(ng/m?)

20,18

17,94

13.91
16,13
17.25
1847
19.14
20.92
2292
23,92
2092
1947
24.03
21.58
20.25
19.25

1960

20.47
19.03

19.80

18,42

Sr. No# 24A/ 19721
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1 1

Associated 132-kV Transmission Lines

Green Crescent

Environmental Consultants Pvt. Ltd.

St No# 24/ 197792

Ambient Air Quality Monitoring

Job Reference Number GCEC-PK-PU-320/2024

Mnnitoring Point Site Arca

Date of Intervention 08-Dec-2024 to 09-Dec-2024

Monitoring Coordinates 30°08'26.5"N 70°40'41 1"E
2

Parameter

Unit

Munllunn:

Duration

LDL

Average Obtained
Concentration

PEQS

Nitrogen Dioxide (NO;) pg/m’ 24 Hours 1.00 2748 80.0
Nitrogen Oxide (NO) pg/m? 24 Hours 1.00 1240 400
NOy pg/md 24 Hours L.00 39.88 120.0
Sulphur Dioxide (S0;) pg/m? 24 Hours 1.00 19.30 120.0
Carbon Monoxide (CO) mg/m? 24 Hours 0.01 270 5.0*
Ozone (03) ug/md 24 Hours 15.85 130.0%*
Particulate Matter (PM;5) pg/m? 24 Hours 100 29,29 35.0
Particulate Martter (PM,,) pg/m’ 24 Hours 1.00 32.14 150.0
:;’:{:E:'?;g;;;"ic"mc pg/m’ 24 Hours 1.00 196.43 500.(
Lead Airborne Particles ug/m? 24 Hours 0.19 5

_"*0! hour standard for O,

O Pakistan Office: House No. 368-8 By

Housing S

Ab—hrc\izu'uns:

pg/mi= Micrograms per Cubic Meter
mg/mi= Milligrams per Cubic Mcter
LDL= Lowest Detection Limit

PEQS= Punjab Environmental Q

*08 hour standard for CO

Monitoring Performed By:

Deputy ,\r‘,nl'.:u

M
—iA
Muhammad Ilyas #

§ 0320 4143519,

ock Canal View

uality Standards

146

MEPCO



i - ifwala-ll, 132-kV Dera Ghazi Khan-lll, 132-
i I Impact Assessment (ESIA) of 132-kV Ari , _ _
Ecvlérﬁgrzg\e/\?;ﬁllIarJI.gZS-(I:{:/IT_a)r/nygh-lI, 132-kV Rahim Yar Khan-Ill and 132-kV Shah Jamal Grid Stations and

Associated 132-kV Transmission Lines

Green Crescent

Environmental Consultants Pvt. Ltd. Sr. No# 244/ 19723

Metcorological Data

Job Reference Number GCEC-PK-PU-320/2024
Monitoring Point - Site ,\r‘r.(

Date c:f Intervention N 08-Dec-2024 to 09-Dec-2024
Monitoring Cd;»r‘Iinzntcs ' 30°0826,5"N 70°40%41 1 "E5

Ambient

Time Temperature  \in g Direction Pressure
" - (mm of Hg)
L m/s o &

Wind Velocity Humidity

13:00 20 NE

14:00 20 NE 6.7 )

15:00 20 NE 6.5 30

16:00 19 NE 6.7 32

17:00 13 NE 6.5 35

18:00 12 NW 6.9 40

19:00 1 NW 6.8 50

20:00 11 NW 6.7 60

21:00 9 NW 6.2 63

22:00 9 NW 6.6 65

23:00 8 NW 6.5 70

O0:00 8 NW 59 70

01:00 8 N 6.2 70

02:00 7 N 6.8 6Y 733.2

0300 6 N 6.7 64 753.2

04:00 6 N 6.5 62 7329

05:00 6 N 6.7 59 752.1

06:00 8 N 7.0 39 7519

07:00 2 NE 6.6 57 754.2

08:00 15 NE 6.5 4 753.2

09:00 17 NE 7.0 9 754.6

10:00 19 NE 6.6 5 7532

11:00 19 NE 6.3 4 753.2
= IQ#H = & 20 NE 4 5 755.5

Monitoring Performed By:,

Deputy Analyst b H gftl)
Muhammad Tlyas s /(}/-

canal View

© Pakistan Office
Hou S

3§ 03
S 143318
O m: e @www.gcee pk
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Environmental and Social Impact Assessment (ESIA) of 132-kV Arifwala-1l, 132-kV Dera Ghazi Khan-lll, 132-

kV Khanewal-1l, 132-kV Layyah-II, 132-kV Rahim Yar Khan-Ill and 132-kV Shah Jamal Grid Stations and
Associated 132-kV Transmission Lines

Green Crescent

Environmental Consultants Pvt. Ltd. Sr. No# 247/ 19724

Noise Level Monitoring Report

Job Reference Number GCEC-PK-PU-320/2024
Monitoring Point Site Area

Da(c of Intervention 08-Dec 24)27471;: 09-Dec-2024
Monitoring Coordinates 30°08'26.5"N 70°40'41,1"E

PEQS

LAavg (Commercial)

Results

— — g g -
RN TR B SRR NG h NG S B gt
23:00

Noise Meter

00:00 Noise Mcter dB 516
3 01:00 Noise Meter | dB 498
4 02:00 Noise Meter dB 49.2
5 03:00 Noise Mcter dB | 519 35.0
04:00 Noise Meter dB 51.0
05:00 Noisc Meter dB 514
06:00 Noise Meter dB ‘ 33.6

Night Time Average

L a S Day

9 0700 Noise Meter

10 08:00 Noise Meter dB 56.9
11 09:00 Noisc Mcter dB | 54,5
12 10:00 Noise Meter dB 57.3
13 11:00 Noise Meter dB 56.8
14 12:00 Noise Meter dB 34.2
15 13:00 Noise Mcter dB 57.9
16 14:00 Noise Meter dB 58.1
17. 15:00 Noisc Meter dB 53.5 65.0
1 16:00 Noisc Meter dB 57.5
19 17:00 Noise Mcrer dB 35.6
20 18:00 Noise Meter dB 56.5
21 19:00) ‘ Noisc Meter dB 56.3
22, 20:00 Noise Meter dB 53.4
23. 21:00 Noise Meter dB 38.5
24 22:00 Noise Merer dB 548

Day Time Average

Monitoring Performed By:

Deputy Analyst
____ Deputy Analyst BL >
Muhammad Ilyas

) - \;\ = Bofs
®) & = 6 (@ 6
N ] | F AL %, '®} Q) .

— e Sy = |
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Environmental and Social Impact Assessment (ESIA) of 132-kV Arifwala-1l, 132-kV Dera Ghazi Khan-lll, 132-

kV Khanewal-Il, 132-kV Layyah-Il, 132-kV Rahim Yar Khan-Ill and 132-kV Shah Jamal Grid Stations and
Associated 132-kV Transmission Lines

Green Crescent

Environmental Consultants Pvt. Ltd. Sr. No# 24A/ 19725

'S

Pictorial Evidence for Drinking Water Sa i bient Air Monitori

Figure 1: Drinking Wacer Sampling from Water Pump Near
She Toetiin Figare 2: Ambient Air Monitoring of Site Area

End of Report

Sol g

© Pakistan Office: House No. 368-B , Block Canal View

Housing Society, Lahore. Pakistan ) e . : j
[ 0320 4143519, 0320 4143318 %\" (Q’ ‘
@042 35962884-85 (@ 0320 4143318 <Y s =i
[——— |

© manager.operations@gcee.ae Gwww.gcee. pk
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Environmental and Social Impact Assessment (ESIA) of 132-kV Arifwala-1l, 132-kV Dera Ghazi Khan-lll, 132-
kV Khanewal-1l, 132-kV Layyah-II, 132-kV Rahim Yar Khan-Ill and 132-kV Shah Jamal Grid Stations and
Associated 132-kV Transmission Lines

Emission Monitoring under CT M-34 or OTM-39

Facility WMMNO of Stacks /Sampling Point
Name& mphabment Phoject keon Ah=ol _

Address 7 (i

st Clugelion o DML ardl
Industry
Category J_ .
Analyzer Model & Make He‘ujm_ — D70 [HABMC)
Average stack epission Values of CO, NOx (in mg/nM3) = 4
Excess Air / Excéss Oxygen (%age):-

Analyzer exposed for Ramp-Up phase to the sampld gas for 5 minutes | Yes [NO
Analyzer flow fate and EC temperature monitored lluring calibration and testing | Yes | No/
Test Data Phade of sample gas recorded with 15 s¢cond interval Yes ;Jf
All key requirqfnents to ensure QA/QC complied for said EPA approved Method | Yes o
Particulate Matter (PM) Monitoring / Sampling under USEPA Method 5 / 17 /

Model & Make of Iso-kinetic PM Assembly |

The PM sampling train is complete as per Methgd 5 & 17 Yes /| No
Leak Test pdrformed prior to sampling / Yes /| No
Field data Sheet for PM Sampling filled during/PM sampling Yes/ | No

Data for détermining of “K” factor & DGM “Y/ Factor filled during sampling Yes | No
All methqﬁ key requirements during samplmé were compiled to ensure QA/QC Yqﬁ No

Filter of Particulate matter is suitable for metal Testing Yés [ No
SOx samipling as per Method 8 (Tharin Indicator Methad) /

The righit absorbent solution are available for SOx Sampling Yes | No
The equipment is capable to maintain fl?/ rate @ 2.0LPM or as per method 8 Yes | No
requirement A

sampling for SOx is performed as per method Yes | No

Ambient Air Quality Monitoring by Automatic Monitors for CO, 03, 502, NOx, PM2.5 & PM1
In case of continuous monitoring at a site, One Point QC Check Single analyzer & | Yes | No
Zero/span check is performed every 14 days.

The CE of NOx analyzer is ensured to be maintained within 96% - 104.1% Yes t4#No
Zero/span check is performed prior to starting ambient monitoring Yes .t No
All key requirements for Critical & Operational Criteria for ambient air Yes_.No
monitoring by automatic monitors were compiled during monitoring

The measuring techniques of monitors comply PEQS Yes , (Ao

Ambient Air Sampling of SPM, PM10, Pb_by High Volume Sampler
In case of Sampling for SPM through samplers, the flow rate of sampler comply | Yes | No
PEQS (1.1m3/min). o] L
Calibration of Sampler performed prior to sampling Yes.{"No
Vehicular Emissions & Noise Measurement
Sampling of Vehicle emissions and noise measurement have been performed Ycles/ No

as per method and SOPs
Remarks (if Any):-
e, | T e Dated
SI\é:\d:tLSe e ﬁe g | Signature
08-09 Dec,20mYy M

G

Tanveer Ahmad
Assistaat Director [R)/Reseanch Officer
EPALAB Hultan
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Environmental and Social Impact Assessment (ESIA) of 132-kV Arifwala-1l, 132-kV Dera Ghazi Khan-lll, 132-
kV Khanewal-1l, 132-kV Layyah-II, 132-kV Rahim Yar Khan-Ill and 132-kV Shah Jamal Grid Stations and
Associated 132-kV Transmission Lines

Facility J»dm:t. Dmuhw Elbiciency | Sampling Point
/Project
Name &
Address
Phone

Waste Water (WW) Treatment facility 4 Drinking Water (W) Treatt

Primary  Secondary  Tertiary NA
Total WW collected Sample .= Total Collected Drinking water
Sample Tag for testing parameter is assigned on sample i Yes L7 NC
Sample is preserved properly for each testing parameter Yes | NC
Sample size is adequate for testing the target p. 3 Yes «~ | NC
Wastewater Flow M ement performed to ensure sample representativeness | Yes 2 | NC
No. of Waste | Waste Water Flow Water intake Water Mass balance Sample Type
Water outlets | m*/hr from each mi/hr complied during Dﬁ;’” - |
outlet (Optional) (Optional) sampling (Optional)

s = Lt Yes No Grab '
Parameter Matnx Container | Sample Size | Preservation A
Caliform, Total or Fecal S Sterile 100 mL Refrigerate 6 C L

Container
Coliform, Total or Fecal, o Sterile 100 mL 0.008% Thiosulphate |
Chlorinated Water Contait & caoled 6 C
Color, Turbidily el 7 500 mL Cool 6 C v
Hardness, Total v P.C S00mI HNO3 (o pH<2 L
Nitrogen, Nitrate + Nitrite P.G 2000 mL H2S04 o pH <2,
, Phenolic Compounds, Cool 6C -]
il & Grease, COD_ N3 [~
Metals, General P.G 500 mL HNO3topH <2
Rinsed
v 11 L
{;11403 SO0 NaOHtopH>12, [
Cyanide, Total G 500 mL to pH > 12,
v CooléC ' | v
Pesticides, General X ! Glass | Liter Cool 6 C A
Field Parameters®
Field parameter pH meter, Model Make Measurement Cal
L | Method | inf
o Lovibendl 3o B ves
Temp biar
d Ly i)

* Field testing parameters only be validated by RAs, ROs, DD (Labs)
Remarks for Sample Quality (if Any):-

Dated
gl‘gsn‘alur:()“ F-‘ J oq - Dec - 202_“{ Signature
Tanveer Ahmad

Assistant Director (R)/ Resaarch Offcer
EPALAB M.nlan
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Environmental and Social Impact Assessment (ESIA) of 132-kV Arifwala-1l, 132-kV Dera Ghazi Khan-lll, 132-
kV Khanewal-1l, 132-kV Layyah-II, 132-kV Rahim Yar Khan-Ill and 132-kV Shah Jamal Grid Stations and
Associated 132-kV Transmission Lines

ENVIRONMENTAL MONITORING, SAMPLING
AND TESTING REPORT

FOR

Electricity Distribution Efficiency Improvement
Project (EDEIP) for the Construction of 132 kV
Grid Station and 27 Km Transmission Line

(District Khanewal)

M E MULTITECH
CONSULTING
ENGINEERS

Mabet Carnatiomg [ogrwery
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Environmental and Social Impact Assessment (ESIA) of 132-kV Arifwala-1l, 132-kV Dera Ghazi Khan-lll, 132-

kV Khanewal-Il, 132-kV Layyah-II, 132-kV Rahim Yar Khan-Ill and 132-kV Shah Jamal Grid Stations and

Associated 132-kV Transmission Lines

Reference Number: GCEC-PK-PU-320/2024

Contact Details of Client

Client Name Multan Electric Power Company (MEPCQO)

Consultant Name GOPA Intec-Multitech Consulting Engineers

Electricity Distribution Efficiency Improvement Project (EDEIP) for the

fojee s Construction of 132 kV Grid Station and 27 Km T'ransmission Line

Contact Person Mr. Hassan Raza

Designation Managing Director

Contact Number 0321-4553805

Email ID Hassan@mcepak.com

Address 121], Johar Town, Lahore, Pakistan

Contact Details of GCEC-Pakistan

Director: M. Mian Khurram Usman

Telephone: +92 42 35962885

Fax: +92 42 35962884

Email: manager.operations(@gcee.ae

N House No. 368-B Block B, Canal View, Lahore
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(M E Reference Number: GCEC-PK-PU-320/2024
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kV Khanewal-Il, 132-kV Layyah-II, 132-kV Rahim Yar Khan-Ill and 132-kV Shah Jamal Grid Stations and

Associated 132-kV Transmission Lines
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SPM Suspended Particulate Matter

ILDL Lowest Detection Limit

PEQS Punjab Environmental Quality Standards
LOR Limit of Reporting

PM Particulate Matter

SOPs Standard Operating Procedures

T3S Total Suspended Solids
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Environmental and Social Impact Assessment (ESIA) of 132-kV Arifwala-1l, 132-kV Dera Ghazi Khan-lll, 132-

kV Khanewal-Il, 132-kV Layyah-II, 132-kV Rahim Yar Khan-Ill and 132-kV Shah Jamal Grid Stations and

Associated 132-kV Transmission Lines

(M E Reference Number: GCEC-PK-PU-320,/2024

S A R TR

SECTION 1: OBJECTIVES & SCOPE

11 STUDY OBJECTIVES

Followings were the main abjectives of the study:

« To assess the current conditions of the environment in the surroundings of project

area.

« To help the consultant and contractor to develop the strategies for the protection and

betterment of environmernt.

1.2 SCOPE OF SERVICES

Scope of services covered following main components:
« Ambient Air Quality Monitoring
« Noise Level Monitoring
«  Drinking Water Sampling & Analysis
MONITORING TEAM

Monitoring team of Green Crescent Environmental Consultants involved in the

monitoring and sampling is given in below table:

Table 1-1 Monitoring Team

8r. No. Name of The Employee Designation

L. Muhammad Ilyas Durrani Executive Field Officer

Page 1 of 21
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Environmental and Social Impact Assessment (ESIA) of 132-kV Arifwala-1l, 132-kV Dera Ghazi Khan-lll, 132-

kV Khanewal-Il, 132-kV Layyah-II, 132-kV Rahim Yar Khan-Ill and 132-kV Shah Jamal Grid Stations and

Associated 132-kV Transmission Lines
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SECTION 2: ENVIRONMENTAL

MONITORING, SAMPLING & TESTING

SCHEDULE

Detailed Environmental monitoring was conducted at the mutually agreed sites of project
area. The monitoring and sampling was conducted from 34 Dec to 4% Dec. 2024.

Table 2-1 Environmental Monitoring, Sampling & Testing Schedule

Sr. # Intervention Date Activity Monitoring Location
03-12-2024 to « Ambient Air Quality
1. 04-12-2024 Monitoring O Site Area
* Meteorological Monitoring
> 04-12-2024 O Drinking Water 0 Mgsha A_llah TV Shop Near
Site Location
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SECTION 3: ENVIRONMENTAL
MONITORING, SAMPLING & TESTING
LOCATIONS

Environmental monitoring, sampling & testing locations are as per shown in the following

figure.

GeogléEarth
o ¥

Figure 3-1: Map Showing Ambient Air Monitoring Locations {34 Dec. to 4t Dec.2024)
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Figure 3-2: Map Showing Drinking Water Sampling Location {4t Dec. 2024)
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Reference Number: GCEC-PK-PU-320/ 20_24

SECTION 4: ENVIRONMENTAL

MONITORING, SAMPLING & TESTING
METHODOILOGY

Following is a brief description of the methodology adopted for this Environmental Monitoring,

Sampling & Testing including Ambient Air, Metrological Data, Noise and Water Analysis:
41
Onsite Monitoring

Among the environmental parameters selected by the client;
0 Ambient Air

0 Ternperature and pH of water samples

Were monitored onsite. Ambient air monitoring including metrological monitoring and
noise level monitoring was conducted using portable digital instruments while temperature
and pH of the water samples were monitored manually using thermometer and pH strips.

A brief description of each digital instrument used for onsite monitoring is given below;

4.1.1 Vantage Pro2, Davis
The Davis 6152 Wireless Vantage Pro2 Weather Station which was made in 2018 in

America which consists of a console unit and an innovative integrated sensor suite that
includes a rain collector with self-emptying bucket, temperature and humidity sensors and
an anemometer. The sensor suite is housed inside a radiation shield, protecting the sensors
against solar radiation and additional sources of reflected and/or radiated heat. It provides
accurate weather data in a sophisticated yet easy-to-read format. With Wireless Vantage

Pro2 Weather Station we can continuously measure metrological parameters including;

Temperature
Wind Direction
Wind Velocity
Humidity

O o o o
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— Eeric Pressure
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Figure 4-1: View of Davis Vintage Pro at Site

4.1.2

0 PMio
0 PMoes
o TSP
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Davis wireless weather station Vintage Pro2 was used for the assessment of these

parameters according to standard operating procedures and obtained results are presented

in Annex-1 of this report.

Dust Trak IT Aerosol Monitor 8530, TSI
The Dust Trak IT Aerosol Monitor 8530 is a desktop battery-operated, data-logging, light-

scattering laser photometer which was manufactured in 2014, that gives you realtime

aerosol mass readings.

It uses a sheath air system that isolates the aerosol in the optics chamber to keep the optics
clean for improved reliability and low maintenance. Using this instmument, particulate

matter was monitored including;
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4.1.3
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Model 407730 Digital Sound Level Meter, Extech
Itis 2 noise measuring instrument used to assess sound levels by measuring sound pressure.

Often referred to as a sound pressure level (SPL) meter, decibel (dB) meter, noise meter
or noise dosimeter, a sound level meter uses a microphone to capture sound. The sound
is then evaluated within the device and acoustic measurement values are displayed. The
most common unit of acoustic measurement for sound is the decibel (dBA). Hourly noise
level monitoring was done for 24 hours at each point of selected location. Digital Sound

meter was manufactured in 2014.

Noise level using portable digital sound meter was monitored at client’s mumally agreed
monitoring points. Noise level measurement was performed according to standard operating

pracedures and obtained results are presented in Annex-1 of this report.
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Figure 4-3 View of Digital Sound Level Meter

4.1.4 HORIBA
HORIBA, was manufactured in 2017, a Japanese brand which consists of ambient air

analyzers and sampling systems for the measurement of regulatory pollutants and air quality
control. It offers complete tailored or individual air quality monitoring solutions, in order

to meet the requirements and regulatory needs of environmental monitoring.

4.1.4.1 AC32M. NITROGEN OXIDES ANALYZER (NO, NOX, NO2)
Chemiluminescence technology based, TUV & US EPA approved. It is single chambered

chemiluminescence technology with ultra-compact and lightweight — rackable 19" /3U. On
board web server compatible with any internet browser and user interface with online help
for the display, configuration, maintenance, diagnostics or software updating of the
analyzer, remotely. It is capable to detect low levels of nitrogen oxides (NO-NO2-

NOx) with standard ranges: 0-0.1/0.2/0.5/1.0 ppm

4.1.4.2 AF22E. NEW E-SERIES SO2 ANALYZER
UV Fluorescent sulfur dioxide analyzer AF22e, TUV certified and US-EPA approved for

compliance with ISO 10498, 2008/50/EC, en 14212, EN 15267, 40 CER part 53 SUB B
and SUB C.
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It'is a light weight eco-friendly & eco-innovative conception unit which detects early signs
of trouble, allows predictive maintenance, identifies the service needed and guides the
service operations step by step.

It provides real-time calibration graph, animated synoptic, auto-diagnostic, control and
maintenance data screens can be displayed while the instrument is operating, It provides

superior metrological presentations for SO2 measurements in the range as low as 0.05 ppm

ES

4.1.4.3 CO12E. NEW E-SERIES CO ANALYZER
Non dispersive Infra-Red carbon monoxide analyzer CO12e, TUV certified and US-EPA

approved for compliance with 15O 4224, EN 14626, EN 15267, 40 CFR part 53 SUB B
and SUB C.

It is a light weight eco-friendly & eco-innovative conception unit with breakthrough
mechanical design for weight and power saving as well as thermal insulation & reliability.
It has automatic or programmable response time adjustment, ensuring efficient monitoring
of low concentration levels of carbon monoxide. It provides superior metrological

presentations for CO measurements in the range 0-100 ppm.

4.2 Water Sample Collection and Preservation

Water samples were collected from mutually agreed sampling points according to the SOPs
based on American Public Health Association (APHA) for water sampling and analysis.
Decontaminated Plastic bottles were used to collect the samples. To prevent air bubbles
from being trapped in the bottles, they were filled to the brim. The lids of the sampling
bottles were then replaced tightly. The bottles were then labeled and chain of custody forms
were filled out and signed to keep track of the collected samples. Collected samples were
then preserved in appropriate containers as per APHA Preservation Guidelines. A shipping
container containing ice packs with maintained temperature was used for transporting the

samples from sampling location to GCEC Lahore Branch for testing.
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4.2.1 Drinking Water Sampling & Analysis
Sampling for drinking water was carried out at mutually agreed sampling points. Physical

and chemical parameters were analyzed afterwards in GCEC labs for drinking water
sample. Analytical methods used during the laboratory testing were in line with the
Atnerican Public Health Association’s Standard Methods for the Examination of Water.

Analysis Results are presented in Annex 1 of this report.

4.3 Sample Tagging and Chain of Custody

In GCEC Lahore Branch, samples and chain of custody form were handed over by Field
Monitoring Staff to the Coordination Staff for in-house tagging and logging according to
the company’s policy and handed over to the Laboratory Staff for further physical,
chemical and microbiological testing. A brief description of each sampling type and further

proceedings are also discussed in following section.
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SECTION 5: RESULTS & DISCUSSIONS

This section of the report presents the Environmental testing results of noise-level

monitoring, ambient air quality & drinking water analysis

5.1 Background Noise Level Monitoring
The Noise monitoring activity was carried at different locations. Monitoring schedule is

presented in Table 2-1. While a brief description of monitoring session is as below.

Houtly noise monitoring was conducted at four selected locations. The results of
monitoring locations were compared with commercial noise standards for Punjab
Environmental Quality Standards i.e., 65.0 dB (A) for Day Time and 55.0 dB (A) for Night
Time.

Discussion on Noise Results

Noise level Monitoring was conducted for 24 hours at four monitoring locations. The
monitoring results obtained are not complying with the commercial noise standards of

PEQS. Day and Night Time averages for monitoring points are presented in figures below.
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Site Area

¥ Day Time Noise Average ®PEQS

Figure 5-1: Day Time Average Noise Level Value Compared with Respective PEQS Standards
(3" Dec. to 4t Dec.2024)

Site Area

¥ Night Time Noise Average ®PEQS

Figure 5-2: Night Time Average Noise Level Value Compared with Respective PEQS Standards
{34 Dec. to 4 Dec.2024)
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5.2 Ambient Air Quality Monitoring

The activity for monitoring the ambient air conditions was carried out at the agreed sites and its

vicinity, for 24 hours at two monitoring locations starting from (3* Dec. to 4% Dec.2024). To
assess the current quality of ambient air, Carbon Monoxide, Oxides of Nitrogen, Sulphur Dioxide,
Ozone, Lead and Particulate Matter were monitored. Summary of monitoring results is presented

in Table 5-1. Detailed result reports are also attached as Annex 1.

Discussion of NOx Measurements

The readings of NO, NO2 and NOx for the project site and its surroundings comply with
the Punjab Environmental Quality Standards ie, 40 pg/m? 80 pg/m?® and 120 pg/m?
respectively. Sum of NO and NOz is termed as NOx NOx results found at the monitoring
location were within the PEQS limits. Monitoring results, compared with PEQS Standards,
are graphically presented in figure below and in Summary Table below.

120.00
120.00

100.00
80.00
60.00 45.51

40.00
40.00 2522 20.3
20.00 i

0.00
Site Area
NO, NO2, NOx (pg/m3)
¥ Nitrogen Dioxide (NO2) EPEQS

" Nitrogen oxide (NO) EPFEQS
¥ Oxides of Nitrogen (NOx) FEQS
Figure 5-3: Daily Average NOx Measurements Compared with Respective PEQS Standards

{31 Dec. to 4% Dec.2024)

Discussion of SO, Measurements

The SO, reading for both monitoring locations is presented in the summary table which
depicts that the monitoring results are within the prescribed limits of PEQS i.e. 120 pg/m?.
SOz results found at all two monitoring locations are within the PEQS limits.
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Monitoring results, compared with PEQS Standards, are also graphically presented in figure
below and in Summary Table 5-1 and 5-2.

140

120.00

SO2 (ug/m3)

I
&

120

Site Area

# Sulphur Dioxide (302) ® PEQS
Figure 5-4: Daily Average SOz Measurement Compared with Respective PEQS Standards

{34 Dec. to 4> Dec.2024)

Discussion of CO Measurements

Carbon Monoxide (CO) was monitored for 24 hours at two monitoring locations. The CO
values detected at monitoring locations are within the permissible limit of PEQS ie., 5.0
mg/m?. Monitoring results, compared with PEQS Standards, are graphically presented in
figure below and in Summary Table below.
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CO (mg/m3)

21

Site Area

# Carbon Monoxide (CO) mPEQS

Figure 5-5: Daily Average CO Measurement Compared with Respective PEQS Standards

{31 Dec. to 4> Dec.2024)

Discussion of Lead Measurements
Lead was monitored for 24 hours at two monitoring locations. The values detected at

monitoring locations are within the permissible limit of PEQS ie., 1.50 ug/m?®. Monitoring

results, compared with PEQS, are graphically presented in figure below and in Summary

Table 5-1.
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1.60

140

1.20
-

E 1.00
go.so
3 0.60

0.40

0.20

0.00
Site Area

Elead WPEQS
Figure 5-6: Daily Average Lead Measurement Compared with Respective PEQS Standards

{31 Dec. to 4> Dec.2024)

Discussion of Ozone (Os) Measurements
Ozone was monitored for 24 hours at two monitoring locations. The values detected at all

two monitoring locations are within the permissible limit of PEQS ie., 130 ug/m?’.
Monitoring results, compared with PEQS Standards, are graphically presented in figure
below and in Summary Table below.

140 130.00

20 14.07

Site Area

¥ 0Ozone "PEQS

Figure 5-7: Daily Average Ozone Measurement Compared with Respective PEQS Standards

{34 Dec. to 4 Dec.2024)
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Discussion on Particulate Matter (PMio, PM, 5, TSP)
The monitoring results of FMyg, FM, s and TSP for all sites are compared with Punjab

Environmental Quality Standard i.e., 150 pg/m?. The values of PMyo, FMzs and TSP were
found falling within the prescribed limits of PEQS Limits, except for FMz5and FMypin
CB-I Construction Site. Monitoring result, compared with PEQS Standards, is graphically
presented in figure below and in Summary Table below.

500.00 500.00
400.00
300.00
200.00 7.6 o000 -
100.00 2134 35.00

0.00

Site Area
PM (pg/m3)
¥ Particulate Matter (PM10) EPEQS

¥ Particulate Matter (PM2.5) EPEQS

¥ Total Suspended Particulate PEQS

Figure 5-8: Daily Average TSP Measurements Compared with Respective PEQS Standards

{31 Dec. to 4% Dec.2024)
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Table 5-1 Summary of Ambient Air Quality Monitoring Results

Location Identification

Monitoring Site:

01

Monitoring Location:

Site Area

Date: 03-Dec-2024 to 04-Dec-2024
Coordinates: 30°15'46.9"N 71°55'07 8"E
Average
) Monitoring Obtained
Parameter Unit Duration LDL Coniiniaeea PEQS
01
Nitrogen Dioxide {(NO3) p,g/mJ 24 Hours 1.00 2522 80.0
pg/md 24 Hours
Nitrogen oxide {NO) 1.00 20.30 40.0
p.g/m3 24 Hours 1.00 4551 120.0
NOx
ug/md 24 Hours 1.00 14.46 120.0
Sulphur Dioxide {(SO3)
Carbon Monoxide {CO) mg/m? 24 Hours 001 1.80 5.0
ug/m® 24 Hours - 14.07 130.0%*
Ozone (O3)
Lead ug/md 24 Hours 0.05 0.15 1.50
ug/md 24 Hours
Particulate Matter (PMy) 1.00 117.62 150.0
;.Lg/nﬂ 24 Hours
Particulate Matter (PMss) 1.00 21.34 350
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Total Suspended pg/md 24 Hours
Particulate (TSP) 1.00 173.96 500.0

Abbreviations:

LDL= Lowest Detection Limat

PEQS= Punjab Environmental Quality Standards

*(24 Hours Standard for all the parameters Except Os and CO)
*¥(1 Hour Standard for Og)

*(24 Hours Standard for all the parameters Except

O3) pg/m3= Micrograms per Cubic Meter mg/m?®=
Milligrams per Cubic Meter
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5.3 Drinking Water Analysis

Drinking water sample were collected from one location on 04-12-2024 which were
preserved and submitted in GCEC-Laboratory according to the standard methods.
Summary of Analysis Results are given below in Table 5-3.

Discussion on Results

The laboratory test results of drinking water samples are summarized in the table below. It

is obvious from the analysis results that the drinking water meets the permissible limits

of Punjab Environmental Quality Standards for all tested parameters
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Table 5-2 Summary of Drinking Water Analysis Results

Sample Marking & Identification
01 Masha Allah TV Shop Near Site Location Sampling Coordinates: 30°15'47.0"N 71°55'07.5"E
) ) Result
Parameters Analysis Method Unit LOR o FEQS
PFHYSICAL & CHEMIC.
pH** APHA-4500H+B - (1413 7.56 6.5-85
QOdor In-house - - Cdotless Non-Objectionable
Taste In-house - Swreet Non-Objectionable
Color APHA-2120B/C Pr/Co 1.0 <1.0 15 TCU
Turbidity** APHA-2130 B NTU =01 =5 NTU
Total Hardness** APHA-2340B & C mg/1 0.1 236.0 =500 mg/1
Total Dissolved Solid (TDS)** APHA-2540 C mg/1 1.0 688.0 <1000
Ammonia APHA-4500-NH;s-B mg/1 0.002 <0.002 -
Chloride (Cl)** APHA-4500C B mg/1 .24 4892 < 250
Cyanide (CN) APHA4500CN B mg/1 (1413} =0M < 00S
Fluoride (F)** APHAA4500F- D mg/1 (IA13) =0.M <15
Nitrite APHA-4500NC2 B mg/1 (1413 =<0.M <3 (P
Nitrate** APHA-4500NC3 C mg/1 01 <01 <3
Phenolic Compound APHA-5330 D mg/1 (.01 =<0.01 5
Residual Chlorine APHA4500C] G mg/1 01 =01 0.2-05
Aluminum (Al) APHA-3111Al B mg/1 0.028 =0.028 =02
Cadmium** APHA-3111Cd B mg/1 0.0028 <0028 [1X151
Copper** APHA-3111Cu B mg/1 0.0045 <0.0045 2
Chromium** APHA-3111C« B mg/1 0.0054 <0.0054 <005 ()
Mercury APHA-3112Hg B mg/1 0.0008 <0.0008 < Dom
Antimony (Sh)** APHA-31115b B mg/l : ND < D.005 (D)
Nickel** APHA-311INi1 C mg/1 0.008 <0.008 <002
Zinc** APHA-3111Zn B mg/1 0.0033 <(.0033 5.0
Arsenic APHA-3111As B mg/1 (1113 <0MH =005 )
Barium APHA-3111Ba B mg/1 0.031 <0.031 07
Manganese** APHA-3111Mn B mg/1 0.0016 <006 <0s
Iron** APHA-3111Fe B mg/1 01 =01 -
Boron APHA-4500-B (C) mg/1 01 =01 03
Lead** APHA-3111Pb B mg/1 0013 <0013 < D0sS
Selenium APHA-3111Se B mg/1 ND 101 (P)
Total Coliforms APHA9222B CFU/100ml Absent 0/ 100ml
Faecal Coliforms (Ecoli) APHA:9222D CFU/100ml Absent 0/ 100ml
Page 24 of 21
MEPCO 181



Environmental and Social Impact Assessment (ESIA) of 132-kV Arifwala-1l, 132-kV Dera Ghazi Khan-lll, 132-
kV Khanewal-Il, 132-kV Layyah-II, 132-kV Rahim Yar Khan-Ill and 132-kV Shah Jamal Grid Stations and
Associated 132-kV Transmission Lines

(]M i Reference Number: GCEC-PK-PU-320/2024

Abbreviations:

ND: Not Detected LOR: Limit of Reporting PEQS: Punjab Bavironmental Quality Standards
Note:

* Uncertatse’y of ail the parameters and laborato.y conditions at the time f ataysis will be provided as per client’s requiresent. The lab environmental conditions are maintaised
at 251 5C° and bumids'y at 50120%.

Disclaimer: The resits are soley \f the sample provided. ¥4 Al the starred parameters are PNAC accredited.

SECTION 6: CONCILUSION

Environmental monitoring was performed at mutually agreed sites to assess the environmental

conditions of its surroundings.

The results of ambient air monitoring depict that all the tested parameters for air quality were

within the permissible limits of Punjab Environmental Quality Standards.

Noise monitoring results of both sites were in compliance with the prescribed limits for

commercial noise of Punjab Environmental Quality Standards.

Results of drinking water sample showed compliance with permissible limits of Punjab

Environmental Quality Standards.
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Sr. No# 24A/ 19683

CHEMICAL ANALYSIS TEST REPOR KING WATER)

Job Ref. No: K-PU-320/2024 Client Name: | Multan Electric Power Company (MEPCO) |
[ Telephone No. 1337-9820618 | Consultant Name: ! GOPA Intec- Multitech Consulting Engincers |
Sample Date: (14-12-2024 Sample Matsix: | 3 |
[ “Sample Receipt Date: 05-12-2024 1 Sampled By: GCE( |
Grab /Composi Grab Sampling | Date of Completion of Analysis: | 1312 2024 =}
Address: 121}, |ohar Tows, Lahore, Pakistan B

> |

Project Name:

01 | Masha Allah TV Shop Near Site Location

ficiency Improvement Project (EDELIP) for the Construcoon of 132 kV God Stauon asd 27

Electricity Distribunon |
Km Transmission Line

PHYSI(

&

Al

| pH** APHA-4500H* B 6585
I Odor In-house Non-Objectonable
| Taste In-house = Non-Objectionable
["Color APHA-2120 B/C Ptr/Co ( 0 rCU
Turbidity** APHA-2130 B NIU 0.1 <0.1 NTH
Total Hardnexs** APHA 2340 B& C mg/l 0.1 2360 < 500 mg/1
Total Dissolved Salid (TDS)*+ APHA-2540 C mg/| 1.0 G88.0 < 1000
~Ammonia APHA-4500-NHs+-B | mg/l 0.002 <(.002
Chloride** APHA-4500CH B mg/l 024 4892 <250 T, |
‘Cyanide (CN) APHA4S00CN _E mg/l 0.01 <001 = <005
Fluoride (F)** APHA4500F D g/l 0.01 <001 <15
Nitrite APHA-4500NO2 B mg/| 0,01 <0.01
“Nitrate** APHA-4500NO3 C mg/1 0.1 = <0.1
Phenolic Compound APHA-5530 D e/ 0.01 <0.01
Residual Chlorine \PHA-4500C1 G mg/l 01 <0l 02405
| Alumi (A1) | __APHA3ILIAIB mp/1 0.028 <0028 <02
Cadmium** APHA3IICd B mg/] 0.0028 <0.0028 0.0
Copper** APHA3111Cu B mg/] 0.0045 <0.0045 . 2
_ Chromium** APHA11Ce B tny/ 100054 —<0.0054 |
Mercury APHA-3112Hg B mg/ 0.0008 <(.0008 =
A y (Sb)** APHA-31115b B mg/ ND
Nickel** APHAS3IINIC g/l 0,008 <0008
Zinc** APHA-3111Zn B mg/l 0.0033 — <0,0033 |
Arsenic [ APHA3ITIASB mg/l 001
Barium _APHA311Ba B mg/1 0.031
| Manganese** APHA-3111Mn B mg/l 00016 |
Tron** APHA 3111Fc B mg/l -
__B_q!m\ . __APHA-4500-B (C mg/| 1 03
Lead** = [ :{-I;H:\-ﬁl 1Pb B myg/| 0013 <013 < 035
Selenium APHA31115¢ B | ND 0,01 (1

Total Colifi

CFU/100m]

__Absent 0/ 100ml

Faccal Coliforms (Ecoli)
I

1 CFU/100m]_

Absent O/100ml

ND: Not Detected
Note:

L ineere

L mrinta

Aarimveters and lob
2 und buwidity t 3

LOR: Limit of Reporting

PEQS: Punjab Eavitonmental Quality Standards

vy conditians at the time of anadysts will be provided us per cient's rogusteesnt, Th
0%, Disclaimer: The reswits are solely of the sample provided. ** AL the tharm

Sample Analyzed By:

© Pakistan Office: House No. 368-B , Block Canal View
Housing Society, Lahore. Pakistan

§ 0320 4143519, 0320 4143318

@ 042 35962884-85 (@ 0320 4143318

© manager.operations@goee.ae Swww gcee pk
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Ambient Air Monitoring [Location

SITE AREA
(Khanewal)

Khenowal, Purjab), Pakistan

, Khanewal, Punjab, Pakistan

Lat 30.263027° Long 71.918843"

03/12/24 D4:13 PM GNIT 405:00
i

4018 =
OPaMsmnbmze: House No. 368-B , Block Canal View e\ ‘-3\ e S u
IS 1 Y, - ~
ociey,Lahore, Pakieta (&) (@) RS () (@)
0320 4143519, 0320 4143318 N7 Y =
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Environmental and Social Impact Assessment (ESIA) of 132-kV Arifwala-1l, 132-kV Dera Ghazi Khan-lll, 132-

kV Khanewal-1l, 132-kV Layyah-II, 132-kV Rahim Yar Khan-Ill and 132-kV Shah Jamal Grid Stations and

Associated 132-kV Transmission Lines

Green Crescent

Environmental Consultants Pvt. Ltd

Sr. No# 24N 196839

Ambient Air Quality Monitoring

Job Reference Number
Monitoring Point
Date of Intervention

Monitoring Coordinates

30°1

Site ¢

03-Dec-2024 to 04-Dec-2024

Arca

5'406.

9"N 71955\

GCEC-PK-PU-320/2024

8"E

cO

Time :
(mg/m’)

NO

(ng/m?)

NO;

(ng/m')

NO,

(ng/m?

Concentration

Monitoring Performed By:
Al

Deputy Analy

Muhammad Ilyas4 Y

o House No, 368-8 , Block Canal View
ahore. Pakistan

20 4143318

1 16:13 254 23.74 29.64 53.38 14.46
2 17:13 2.30 23.40 24.89 48.29 412
3 18:13 232 21.74 23.87 45.60 14.08
4. 19:13 226 22.28 2715 49.43 13.24
5 20:13 222 23.09 25.46 48.55 14.81
6 21:13 225 21.87 24.52 46.39 12.76
7 22:13 221 23.05 24.85 47.89 13,49
8. 23:13 220 21.60 26.43 48.03 13.71
9 (H:13 1.23 2017 25.19 45.36 14.99
10. 01:13 1.28 18.64 26.55 45.19 1271
1. 02:13 1.21 19.92 25.26 4517 12.55
12, 03:13 1.29 19.40 23.62 43,02 14,77
13, 04:13 1.18 18.69 2217 40.86 14.46
14, 05:13 1.24 19.51 22.62 42.13 13.13
15 06:13 218 18.90 24.58 43.48 15.51
16 07:13 219 17.66 2599 43.65 457
17 08:13 2.16 18.60 2453 4313 16.99
18 09:13 225 19.41 23.00 4241 17.26
19 10:13 230 18.63 25.61 4424 14.05
20 11:13 1.24 20.15 25,06 45.21 1475
21 12:13 1.28 20.34 25.74 46.09 15.37
22 13:13 1.22 19.79 27.27 47.06 13.81
23 14:13 1.28 18.22 25.00 15.16
24, 15:13 1.38 18.31 26.25 16.28

Avesage 1.80 20.30 25.22 14.46
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Environmental and Social Impact Assessment (ESIA) of 132-kV Arifwala-1l, 132-kV Dera Ghazi Khan-lll, 132-

kV Khanewal-1l, 132-kV Layyah-II, 132-kV Rahim Yar Khan-Ill and 132-kV Shah Jamal Grid Stations and

Associated 132-kV Transmission Lines

Green Crescent

Ambient Air Quality Monitoring

Environmental Consultants Pvi. Ltd. r No# 24N 19686

Job Reference Number GCEC-PK-PU-320/2024
Monitoring Point Site Arca »
Date of Intervention 03-Dec-2024 to 04-Dec-2024
Monitoring Coordinates 30°15'46.9"N 71°55'07.8"E

Monitoring

Parameter ] 8 3 Average Obtained PEQS
Duration Concentration
Nitrogen Dioxide (NO3) ug/m’ 24 Hours 1.00 25.22 80.0
Nitrogen Oxide (NO) pg/m? 24 Hours 1.00 20.30 10.0
NOx pg/m? 24 Hours 1.00 45.51 120.4
Sulphur Dioxide (S0O2) ug/m? 24 Hours 1.00 14.46 200
Carbon Monoxide (CO) mg/m’ 24 Hours 0.01 1.80 5.0*
Ozone (Oy) pg/md 24 Hours 14,07 130.0%*
Particulate Matter (PM.<) pg/m? 24 Hours 1.00 21.34 35.0
Particulate Matter (PMy) pg/m? 24 Hours 1.00 117.62 150.0
i;l:::::‘:!:g.\‘;;"icuhw pe/m? 24 Hours 1.00 173.96 500.0
Lead Airborne Particles ug/m? 24 Hours 0.15 1.5
Abbreviations: -

pg/m’= Micrograms per Cubic Meter

mg/m*= Milligrams per Cubic Meter

LDL= Lowest Detecnon Limit

PEQS= Punjab Environmental Quality Standards
*08 hour standard for CO

**01 hour standard for O,

Monitoring Performed B\

D\p\m Analyst ,L
Muhammad llyas 3'

Canal View

MEPCO
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Environmental and Social Impact Assessment (ESIA) of 132-kV Arifwala-1l, 132-kV Dera Ghazi Khan-lll, 132-
kV Khanewal-1l, 132-kV Layyah-II, 132-kV Rahim Yar Khan-Ill and 132-kV Shah Jamal Grid Stations and

Associated 132-kV Transmission Lines

Meteorological Data

Green Crescent

Environmental Consultants Pvt. Ltd.

Sr. No# 240/ 19687

Job Reference Number
Monitoring Point
Date of Intervention

Monitoring Coordinates

GCEC-PK-PU-320/2024

Site Area

03-Dec-2024 to 04-Dec-2024

3(1°15'46,9"N 71°55'07.8"E

Ambient
Time Temperature

°C

Monitoring Performed By:

Depury Analyst

Muhammad llyas -

shore. Pakistar

e’ House No. 368-B , Block Canal View

Wind Direction

NW
NW

Wind Velocity

m/s

6.6

6.6

6.3

Humidity Pressure

ol

63

{(mm of Hg)

@@O%
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Environmental and Social Impact Assessment (ESIA) of 132-kV Arifwala-1l, 132-kV Dera Ghazi Khan-lll, 132-
kV Khanewal-1l, 132-kV Layyah-II, 132-kV Rahim Yar Khan-Ill and 132-kV Shah Jamal Grid Stations and
Associated 132-kV Transmission Lines

Green Crescent

Environmental Consultants Pvt. Ltd

Noise Level Monitoring Report

Job Reference Number GCEC-PK-PU-320/2024
Monitoring Point Site Area —
Date of Intervention 03-Dec-2024 1o 04-Dec-2024
Monitoring Coordinates 30°15'46.9"N 71°55'07.8"F

PEQS

LAavy {Commercial)

i Results
Sr. # Time Method/Technique Unit

e - " —

1 23:13 Noise Meter dB ‘ 51.3

2 00:13 Noise Mcter dB 521 ‘ |
3 01:13 Noise Meter dB 483

4 02:13 Noisc Meter dB 53.4

5 0313 Noise Meter dB 498 55.0

6. 04:13 Noisc Meter dB 48.1

7 05:13 Noise Mcter dB 52.0 ‘

06:13 Noise Meter
Night Time Ave

—

Noise Meter

10 08:13 Noise Meter dB 56.0

1 09:13 Noise Meter dB 56,1

12 10:13 Noise Meter dB 56.4

13 11:13 Noise Meter dB 54.7

14 12:13 Noise Meter dB 33.6

15, 13:13 Noise Meter dB 33.5

16. 14:13 Noise Meter dB 53.0

17 15:13 Noise Meter dB 51.8 65.0
18 16:13 Noise Meter dB 56.5

19 17:13 Noisc Meter dB 379

20 18:13 Noise Meter dB 57.5

21 19:13 Noise Meter dB 56.6

22 20:13 ' Noisc Mcter dB 55.9

23 21:13 ‘ Noise Meter dB 1 56.8 ‘
24 22:13 Noise Meter dB

Day Time Average

Monitoring Performed By: - ar\c/Od LApith Seal:

Depury Analyst SI‘“ 3
Muhammad llyas ¢

Sr. No# 24A/ 19688

MEPCO
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Environmental and Social Impact Assessment (ESIA) of 132-kV Arifwala-1l, 132-kV Dera Ghazi Khan-lll, 132-

kV Khanewal-Il, 132-kV Layyah-Il, 132-kV Rahim Yar Khan-Ill and 132-kV Shah Jamal Grid Stations and
Associated 132-kV Transmission Lines

Green Crescent

Environmental Consultants Pvi. Ltd. Sr No# 24N 19689

35 . ) '/
Bigore. s Drioling Wakse Suf\phﬂg froc M T Figure 2: Ambient Air Monitoriag of Site Area
Shop Near Site Locanon

End of Report

© Pakistan Office: House No. 368-8 , Block Canal View

golg
o o 0 e "
Housing Society, Lahore, Pakistan ( 3& = /
[§ 0320 4143519, 0320 4143318 }\‘@} e m Y westl|
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Emission Monitoring under CTM-34 or OTM-39

Facility { » o of Stacks /Sampling Point
Name & PASYE (s Af =0l
Address Us kY 9w avel Kom In -
Phone Ucfzqfk No, (b1 Ho—RB . "

Industry

Category

Analyzer Model & Make  Weuba - 0

AAMSY
Average stack emission Values of €O, NOx (in mg/nM3) )

Excess Air / Excess Oxygen (%age):-

n

Analyzer exposed for Ramp-Up phase to the sample gas f}r 5 minutes Yes | NO
Analyzer flow rate and EC temperature monitored during calibration and testing | Yes | No
Test Data Phase of sample gas recorded with 15 secondinterval Yes | No
All key requirements/to ensure QA/QC complied for saifl EPA approved Method | Yes | Noj
Particulate Matter/(PM) Monitoring / Sampling under USEPA Method 5 / 17 /

Model & Make of Ifo-kinetic PM Assembly /
The PM sampling tfain is complete as per Method 5 &/17 Yes | No
Leak Test perforn)’ed prior to sampling / Yes ﬁo
Field data Sheet for PM Sampling filled during PM sampling Yes |No
Data for determining of “K” factor & DGM “Y” Factgr filled during sampling Yes | No
All method key )‘equlrements during sampling were Icompiled to ensure QA/QC | Yes /| No
Filter of Particylate matter is suitable for metal Tesfing e Yes /| No
SOx sampling As per Method 8 (Thorin Indicator Method)

The right absdrbent solution are available for SOxSampling Yes/ | No
The equlpmert is capable to maintain flow rate 7 2.0LPM or as per method 8 Yef No
requirement

Sampling forf§0x is performed as per method | Ygs | No
Ambient Air Quality Monitoring by Automatic Monitors for CO, 03, 502, NOx, PM2.5 & PM1
In case of continuous monitoring at a site, One Point QC Check Single analyzer & | Yes | No
Zero/span check is performed every 14 days.

The CE of NOx analyzer is ensured to be maintained within 96% - 104.1% | Yes :(ﬂ_r)_
Zero/span check is performed prior to starting ambient monitoring Yes L¥*No
All key requirements for Critical & Operational Criteria for ambient air Yes | No
monitoring by automatic monitors were compiled during monitoring A |
The measuring techniques of monitors comply PEQS Yesu{No
Ambient Air Sampling of SPM, PM10, Pb by High Volume Sampler

In case of Sampling for SPM through samplers, the flow rate of sampler comply | Yes | No
PEQS (1.1m3/min). 1
Calibration of Sampler performed prior to sampling Yesi{ No
Vehicular Emissions & Noise Measurement

Sampling of Vehicle emissions and noise measurement have been performed Yes | No
as per method and SOPs

Remarks (if Any):-

Vis vere

Signature f‘ e‘ g e

@L 03-0lY Dec,2024

Signature

Tanveer Ahmad
sistant th Officer
471
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Environmental and Social Impact Assessment (ESIA) of 132-kV Arifwala-1l, 132-kV Dera Ghazi Khan-lll, 132-
kV Khanewal-1l, 132-kV Layyah-II, 132-kV Rahim Yar Khan-Ill and 132-kV Shah Jamal Grid Stations and

Associated 132-kV Transmission Lines

Facility Sampling Point
/Project
Name & N Ql,,—
Address [
Phone ST
Waste Water (WW) Treatment facility Drinking Water (W) Treatr
Primary  Secondary  Tertiary NA ——
Total WW collected Sample .77 Total Collected Drinking water
Sample Tag for testing parameter is assigned on sample container Yes NC
‘Sample is preserved properly for each testing parameter Yes NC
Sample size is adequate for testing the target parameters Yes L~ NC
Flow M ement performed to ensure sample representativeness | Yes e Eng
No. of Waste | Waste Water Flow Water intake Water Mass balance Sample Type
Water outlets | m*hr from each m'/hr complied during D"“"\
outlet (Optional) (Optional) sampling (Optional) 3
- e Yes No Grab— "
Parameter Matrix Container [ Sample Size | Preservation Y
|
Coliform, Total or Fecal Sterile 100 mL Relrigerate 6 C
| Conlainer e
Coliform, Total or Fecal, Sterile 100 mL 0.008% Thiosulphate
Chlorinated Water ok Container & cooled 6 C —
" Color, Turbidity Vol 2 500 mL Cool 6 C =
Tlardness lo(ai [P X 500ml {N?} 10 pli<2 v
Nluogen. Nitrate + Nitrite % 2000 mL 2S04 to pH = 2,
, Phenolic Compounds, vV Cool 6C L
il & Grease, COD, NH3
Metals, General PG 500 mL 1INO3 to pH <2
II(ilnsed <
it HNO3 .
yanide, Total PG 500 mL NaOIT to pH > 12,
S Cool 6C v
Pesticides, General X I Glass 1 Liter Coal 6 C X
Field Parameters*
Field parameter pH meter, Model Make Measurement Cal
-t Method o 1]
pH Lovibgnod RPHA-Y 3¢ o' R |ve
Temp Ogllel Twmomelir
cl [}
* Field testing parameters only be validated by RAs, ROs, DD (Labs)
Remarks for Sample Quality (if Any):-
Dated
vied] vey c.f‘ j
SIgnature Ol{ -Deec-2 01\1 Signature

Tanveer Ahmad

Rssistant Director (R)/Rasearch Offces

EPAL T

MEPCO
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qm Consulting Engineers

ENVIRONMENTAL MONITORING, SAMPLING
AND TESTING REPORT

FOR

Electricity Distribution Efficiency Improvement
Project (EDEIP) for the Construction of 132 kV
Grid Station and 27 Km Transmission Line

(District Layyah)

M E MULTITECH
CONSULTING
ENGINEERS

Mabet Carnatiomg [ogrwery
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(ylllmu Cuto i g o1t mn s

Client Name

Reference Number: GCEC-PK-PU-320,/2024

Contact Details of Client
Multan Electric Power Company (MEPCO)

Consultant Name

GOPA Intec-Multitech Consulting Engineers

Project Name

Electricity Distribution Efficiency Improvement Project (EDEIP) for the
Construction of 132 kV Grid Station and 27 Km T'ransmission Line

Contact Person

Mr. Hassan Raza

Designation

Managing Director

Contact Number

0321-4553805

Email ID Hassan@‘mcepa.k,com
Address 121], Johar Town, Lahore, Pakistan

Contact Details of GCEC-Pakistan
Mr. Mian Khurram Usman

Director:

Telephone: +92 42 35962885

Fax: +92 42 35962884

Email: manager.operations(@gcee.ae

Address House No. 368-B Block B, Canal View, Lahore
Approved By:

Zara Yousaf

Coordination Department
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SECTION 1: OBJECTIVES & SCOPE

11 STUDY OBJECTIVES

Followings were the main objectives of the study:

« To assess the current conditions of the environment in the surroundings of project

area.

« To help the consultant and contractor to develop the strategies for the protection and

betterment of environmernt.

1.2 SCOPE OF SERVICES

Scope of services covered following main components:
« Ambient Air Quality Monitoring
« Noise Level Monitoring
«  Drinking Water Sampling & Analysis
MONITORING TEAM

Monitoring team of Green Crescent Environmental Consultants involved in the

monitoring and sampling is given in below table:

Table 1-1 Monitoring Team

8r. No. Name of The Employee Designation

L. Muhammad Ilyas Durrani Executive Field Officer
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SECTION 2: ENVIRONMENTAL

MONITORING, SAMPLING & TESTING

SCHEDULE

Detailed Environmental monitoring was conducted at the mutually agreed sites of project

area. The monitoring and sampling was conducted from 4% Dec to 5% Dec. 2024.

Table 2-1 Environmental Monitoring, Sampling & Testing Schedule

Sr. # Intervention Date Activity Monitoring Location
04-12-2024 to « Ambient Air Quality
1. 05-12-2024 Monitoring O Site Area
* Meteorological Monitoring
> 05-12-2024 O Drinking Water 0 Water i.)ump Near Site
Location
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SECTION 3: ENVIRONMENTAL
MONITORING, SAMPLING & TESTING
LOCATIONS

Environmental monitoring, sampling & testing locations are as per shown in the following

figure.

Google Ear R

Figure 3-1: Map Showing Ambient Air Monitoring Locations (4% Dec. to 5% Dec.2024)
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Drinking Water Sampling

Gagiale £arth

Figure 3-2: Map Showing Drinking Water Sampling Location {5% Dec. 2024)
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SECTION 4: ENVIRONMENTAL
MONITORING, SAMPLING & TESTING
METHODOILOGY

Following is a brief description of the methodology adopted for this Environmental Monitoring,

Sampling & Testing including Ambient Air, Metrolagical Data, Noise and Water Analysis:

4.1 Onsite Monitoring
Among the environmental parameters selected by the client;

« Ambient Air
« Temperature and pH of water samples

Were monitored onsite. Ambient air monitoring including metrological monitoring and
noise level monitoring was conducted using portable digital instruments while temperature
and pH of the water samples were monitored manually using thermometer and pH strips.

A brief description of each digital instrument used for onsite monitoring is given below;

4.1.1 Vantage Pro2, Davis
The Davis 6152 Wireless Vantage Pro2 Weather Station which was made in 2018 in

America which comnsists of a console unit and an innovative integrated sensor suite that
includes a rain collector with self-emptying bucket, temperatiure and humidity sensors and
an anemometer. The sensor suite is housed inside a radiation shield, protecting the sensors
against solar radiation and additional sources of reflected and/or radiated heat. It provides
accurate weather data in a sophisticated yet easy-to-read format. With Wireless Vantage

Pro2 Weather Station we can continuously measure metrological parameters including;
+  Temperature
+  Wind Direction
+  Wind Velocity
+  Humidity

Page 5 of 21
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+ Atmospheric Pressure

Davis wireless weather station Vintage Pro2 was used for the assessment of these

parameters according to standard operating procedures and obtained results are presented

in Annex-1 of this report.

Figure 4-1: View of Davis Vintage Pro at Site

4.1.2 Dust Trak IT Aerosol Monitor 8530, TSI
The Dust Trak IT Aerosol Monitor 8530 is a desktop battery-operated, data-logging, light-

scattering laser photometer which was manufactured in 2014, that gives you realtime

aerosol mass readings.

It uses a sheath air system that isolates the aerosol in the optics chamber to keep the optics

clean for improved reliability and low maintenance. Using this instrument, particulate

matter was monitored including;

0 PMin
0 PMes
o TSP
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Figure 4-2: DustTrak II aerosol monitor 8530

4.1.3 Model 407730 Digital Sound Level Meter, Extech

It is 2 noise measuring instrument used to assess sound levels by measuring sound pressure.
Often referred to as a sound pressure level (SPL) meter, decibel (dB) meter, noise meter or
noise dosimeter, a sound level meter uses a microphone to capture sound. The sound is
then evaluated within the device and acoustic measurement values are displayed. The most
common unit of acoustic measurement for sound is the decibel (dBA). Houly noise level
monitoring was done for 24 hours at each point of selected location. Digital Sound meter

was manufactured in 2014.

Noise level using portable digital sound meter was monitored at clients mumally agreed
monitoring points. Noise level measurement was performed according to standard operating

procedures and abtained results are presented in Annex-1 of this report.
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Figure 4-3 View of Digital Sound Level Meter

4.1.4 HORIBA
HORIBA, was manufactured in 2017, a Japanese brand which consists of ambient air

analyzers and sampling systems for the measurement of regulatory pollutants and air quality
control. Tt offers complete tailored or individual air quality monitoring solutions, in order

to meet the requirements and regulatory needs of environmental monitoring.

4.1.4.1 AC32M. NITROGEN OXIDES ANALYZER (NO, NOX, NO2)
Chemiluminescence technology based, TUV & US EPA approved. It is single chambered

chemiluminescence technology with ultra-compact and lightweight — rackable 19" /3U. On
board web server compatible with any internet browser and user interface with online help
for the display, configuration, maintenance, diagnostics or software updating of the
analyzer, Iemotely. Itis capable to detect low levels of nitrogen oxides (NO—NOZ—

NOx) with standard ranges: 0-0.1/0.2/0.5/1.0 ppm

4.1.4.2 AF22E. NEW E-SERIES SO2 ANALYZER
UV Fluorescent sulfur dioxide analyzer AF22e, TUV certified and US-EPA approved for

compliance with ISO 10498, 2008/50/EC, en 14212, EN 15267, 40 CER part 53 SUB B
and SUB C.

It is a light weight eco-friendly & eco-innovative conception unit which detects early signs
of trouble, allows predictive maintenance, identifies the service needed and guides the

service operations step by step.

It provides real-time calibration graph, animated synoptic, auto-diagnostic, control and
maintenance data screens can be displayed while the instrument is operating. It provides

superior metrological presentations for SO2 measurements in the range as low as 0.05 ppm

ES
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4.1.4.3 CO12E. NEW E-SERIES CO ANALYZER
Non dispersive Infra-Red carbon monoxide analyzer CO12e, TUV certified and US-EPA

approved for compliance with 15O 4224, EN 14626, EN 15267, 40 CFR part 53 SUB B
and SUB C.

It is a light weight eco-friendly & eco-innovative conception unit with breakthrough
mechanical design for weight and power saving as well as thermal insulation & reliability.
It has automatic or programmable response time adjustment, ensuring efficient monitoring
of low concentration levels of carbon monoxide. It provides superior metrological

presentations for CO measurements in the range 0-100 ppm.

4.2 Water Sample Collection and Preservation

Water samples were collected from mutually agreed sampling points according to the SOPs
based on American Public Health Association (APHA) for water sampling and analysis.
Decontaminated Plastic bottles were used to collect the samples. To prevent air bubbles
from being trapped in the bottles, they were filled to the brim. The lids of the sampling
bottles were then replaced tightly. The bottles were then labeled and chain of custody forms
were filled out and signed to keep track of the collected samples. Collected samples were
then preserved in appropriate containers as per APHA Preservation Guidelines. A shipping
container containing ice packs with maintained temperature was used for transporting the

samples from sampling location to GCEC Lahore Branch for testing.
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4.2.1 Drinking Water Sampling & Analysis
Sampling for drinking water was carried out at mutually agreed sampling points. Physical

and chemical parameters were analyzed afterwards in GCEC labs for drinking water sample.
Analytical methods used during the laboratory testing were in line with the American Public
Health Association’s Standard Methods for the Examination of Water.

Analysis Results are presented in Annex 1 of this report.

4.3 Sample Tagging and Chain of Custody

In GCEC Lahore Branch, samples and chain of custody form were handed over by Field
Monitoring Staff to the Coordination Staff for in-house tagging and logging according to
the company’s policy and handed over to the Laboratory Staff for further physical, chemical
and microbiological testing. A brief description of each sampling type and further

proceedings are also discussed in following section.

SECTION 5: RESULTS & DISCUSSIONS

This section of the report presents the Environmental testing results of noise-level

monitoring, ambient air quality & drinking water analysis
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5.1 Background Noise Level Monitoring

The Noise monitoring activity was carried at different locations. Monitoring schedule is

presented in Table 2-1. While a brief description of monitoring session is as below.

Houtly noise monitoring was conducted at four selected locations. The results of
monitoring locations were compared with commercial noise standards for Punjab
Environmental Quality Standards i.e., 65.0 dB (A) for Day Time and 55.0 dB (A) for Night

Time.

Discussion on Noise Results
Noise level Monitoring was conducted for 24 hours at four monitoring locations. The

monitoring results obtained are not complying with the commercial noise standards of

PEQS. Day and Night Time averages for monitoring points are presented in figures below.

70.00 65.0

Site Area

¥ Day Time Noise Average ®PEQS

Figure 5-1: Day Time Average Noise Level Value Compared with Respective PEQS Standards
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{4® Dec. to 5 Dec.2024)

Site Area

¥ Night Time Noise Average ®PEQS

Figure 5-2: Night Time Average Noise Level Value Compared with Respective PEQS Standards
{4 Dec. to 5 Dec.2024)

5.2 Ambient Air Quality Monitoring
The activity for monitoring the ambient air conditions was carried out at the agreed sites and its

vicinity, for 24 hours at two monitoring locations starting from (4 Dec. to 5* Dec.2024). To
assess the current quality of ambient air, Carbon Monoxide, Oxides of Nitrogen, Sulphur Dioxide,
Ozone, Lead and Particulate Matter were monitored. Summary of monitoring results is presented

in Table 5-1. Detailed result reports are also attached as Annex 1.

Discussion of NOx Measurements

The readings of NO, NO; and NOx for the project site and its surroundings comply with
the Punjab Environmental Quality Standards ie, 40 pg/md, 80 pg/m?® and 120 pg/m?
respectively. Sum of NO and NOz is termed as NOx. NOx results found at the monitoring
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location were within the PEQS limits. Monitoring results, compared with PEQS Standards,

are graphically presented in figure below and in Summary Table below.

120.00
120.00
100.00 5000
80.00
60.00 1000 36:56 |
40.00 3143 :
e 15.13
0.00 :

Site Area
NO, NO2, NOx (pg/m3)

® Nitrogen Dioxide (NO2) ~ WPEQS
® Nitrogen oxide (NO) " PEQS
H Oxides of Nitrogen (NOx) ™ PEQS
Figure 5-3: Daily Average NOx Measurements Compared with Respective PEQS Standards

{4® Dec. to 5 Dec.2024)

Discussion of SO2 Measurements

The SO2 reading for both monitoring locations is presented in the summary table which
depicts that the monitoring results are within the prescribed limits of PEQSie. 120 pg/m?.
SO; results found at all two monitoring locations are within the PEQS limits.

Monitoring results, compared with PEQS Standards, are also graphically presented in figure
below and in Summary Table 5-1 and 5-2.
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S02 (ug/m3)

120

Site Area

# Sulphur Dioxide (302) mPEQS
Figure 5-4: Daily Average SO2 Measurement Compared with Respective PEQS Standards {4t

Dec. to 5t Dec.2024)

Discussion of CO Measurements

Carbon Monoxide (CO) was monitored for 24 hours at two monitoring locations. The CO
values detected at monitoring locations are within the permissible limit of PEQS ie., 5.0
mg/m?. Monitoring results, compared with PEQS Standards, are graphically presented in
figure below and in Summary Table below.
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CO (mg/m3)

21

Site Area

® Carbon Monoxide (CO)

Discussion of Lead Measurements

Table 5-1.

= PEQS

Figure 5-5: Daily Average CO Measurement Compared with Respective PEQS Standards

(4% Dec. to 5% Dec.2024)

Lead was monitored for 24 hours at two monitoring locations. The values detected at
monitoring locations are within the permissible limit of PEQS i.e., 1.50 ug/m?® Monitoring
results, compared with PEQS, are graphically presented in figure below and in Summary
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1.60

140

1.20
-

E 1.00
go.so
3 0.60

0.40

0.20

0.00
Site Area

Elead WPEQS

Figure 5-6: Daily Average Lead Measurement Compared with Respective PEQS Standards

(4% Dec. to 5* Dec.2024)

Discussion of Ozone (Os) Measurements
Ozone was monitored for 24 hours at two monitoring locations. The values detected at all

two monitoring locations are within the permissible limit of PEQS ie., 130 ug/m?®.
Monitoring results, compared with PEQS Standards, are graphically presented in figure
below and in Summary Table below.

140

120

? 100

i.

20

Site Area

H(QOzone WPEQS

Figure 5-7: Daily Average Ozone Measurement Compared with Respective PEQS Standards

{4® Dec. to 5% Dec.2024)
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Discussion on Particulate Matter (PMio, PM, 5, TSP)
The monitoring results of FMyg, FM, s and TSP for all sites are compared with Punjab

Environmental Quality Standard i.e., 150 pg/m?. The values of PMyo, FMzs and TSP were
found falling within the prescribed limits of PEQS Limits, except for FMz5and FMyein
CB-I Construction Site. Monitoring result, compared with PEQS Standards, is graphically
presented in figure below and in Summary Table below.

500.00 500.00
400.00
300.00
191.97
200.00 1701 150.00
100.00 20.06 35.00
0.00 ’
Site Area
PM (pg/m3)
¥ Particulate Matter (PM10) NPEQS

¥ Particulate Matter (PM2.5) EPEQS

¥ Total Suspended Particulate PEQS

Figure 5-8: Daily Average TSP Measurements Compared with Respective PEQS Standards

{4 Dec. to 5% Dec.2024)

Page 17 of 21

MEPCO 216



Environmental and Social Impact Assessment (ESIA) of 132-kV Arifwala-1l, 132-kV Dera Ghazi Khan-lll, 132-

kV Khanewal-Il, 132-kV Layyah-II, 132-kV Rahim Yar Khan-Ill and 132-kV Shah Jamal Grid Stations and

Associated 132-kV Transmission Lines

Table 5-1 Summary of Ambient Air Quality Monitoring Results

(!Mﬁ Reference Number: GCEC-PK-PU-320/2024

Location Identification
Monitoring Site: 01
Monitoring Location: Site Area
Date: 04-Dec-2024 to 05-Dec-2024
Coordinates: 30°5727.1"N 70°58'56.6"E
Average
) Monitoring Obtained
Parameter Unit Duration LDL Coniiniaeea PEQS
01
Nitrogen Dioxide {(NO3) p,g/mJ 24 Hours 1.00 3143 80.0
pg/md 24 Hours
Nitrogen oxide {NO) 1.00 15.13 40.0
p.g/m3 24 Hours 1.00 46.56 120.0
NOx
ug/md 24 Hours 1.00 12.72 120.0
Sulphur Dioxide {(SO3)
Carbon Monoxide {CO) mg/m? 24 Hours 001 2.01 5.0
ug/m® 24 Hours - 18.81 130.0%x
Ozone (O3)
Lead ug/md 24 Hours 0.05 0.17 1.50
ug/md 24 Hours
Particulate Matter (PMy) 1.00 127.91 150.0
;.Lg/nﬂ 24 Hours
Particulate Matter (PMss) 1.00 29.06 350
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Total Suspended pg/md 24 Hours
Particulate (TSP)

Reference Number: GCEC-PK-PU-320,/2024

1.00

191.97

500.0

Abbreviations:

LDL= Lowest Detection Limat

PEQS= Punjab Environmental Quality Standards

*(24 Hours Standard for all the parameters Except Os and CO)
*¥(1 Hour Standard for Og)

*(24 Hours Standard for all the parameters Except

O3) pg/m3= Micrograms per Cubic Meter mg/m?®=
Milligrams per Cubic Meter
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5.3 Drinking Water Analysis

Drinking water sample were collected from one location on 05-12-2024 which were
preserved and submitted in GCEC-Laboratory according to the standard methods.
Summary of Analysis Results are given below in Table 5-3.

Discussion on Results

The laboratory test results of drinking water samples are summarized in the table below. It

is obvious from the analysis results that the drinking water meets the permissible limits

of Punjab Environmental Quality Standards for all tested parameters
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Table 5-2 Summary of Drinking Water Analysis Results

Sample Marking & Identification

01 Water Pump Near Site Location Sampling Coordinates: 30°57'27.1"N 70°58'56.6"E
) ) Result
Parameters Analysis Method Unit LOR o FEQS
PHYSICAL & CHEMIC,
pH** APHA-4500H*B - 0.01 7.10 6.5-85
QOdor In-house - - Cdotless Non-Objectionable
Taste In-house - Swreet Non-Objectionable
Color APHA-21200B/C Pt/Co 1.0 <1.0 €15 TCU
Turbidity** APHA-2130 B NTU <01 <5 NTU
Total Hardness** APHA-2340B & C mg/1 01 388.0 < 500 mg/1
Total Dissolved Solid (TDS)** APHA-2540 C mg/1 1.0 977.0 =< 1000
Ammonia APHA4500-NH;s-B mg/1 0.002 =0.002 -
Chloride (Cl)** APHA4500C B mg/1 .24 78.27 < 250
Cyanide (CN) APHAA4500CN B mg/1 0.0 <00 <00
Fluoride (F)** APHAA4500F- D mg/1 0.01 <001 1.5
Nitrite APHA-4500NC2 B mg/1 0.01 <00 <3 (?
Nitrate** APHA-4500NC3 C mg/1 01 .83 =50
Phenolic Compound APHA-5330 D mg/1 .01 =<0.01 5
Residual Chlorine APHAA4500C] G mg/1 01 =01 0.2-005
Aluminum (Al) APHA-3111A1 B mg/1 0.028 <0028 =02
Cadmium** APHA-3111Cd B mg/1 (.0028 «0.0028 0.0
Copper** APHA-3111Cu B mg/1 0.0045 «0.0045 2
Chromium** APHA-3111Ce B mg/1 (.0054 «0.0054 =005 @
Mercury APHA-3112Hg B mg/1 (.0008 «<0.0008 < 0o
Antimony (Sh)** APHA-31115b B mg/1 - ND < DO0S (P)
Nickel** APHA-311INi C mg/1 0.008 «0.008 <002
Zinc** APHA-3111Zn B mg/1 (.0033 «0.0033 5.0
Arsenic APHA-3111As B mg/1 0.01 <0.01 005 @)
Barium APHA-3111Ba B mg/1 0.031 <0.031 0.7
Manganese** APHA-3111Mn B mg/1 0.0016 «0.0016 =0s
Iron** APHA-3111Fe B mg/1 0.1 =01 -
Boron APHA-4500-B (C) mg/1 0.1 =01 0.3
Lead** APHA-3111Pb B mg/1 0013 =0.013 <00
Selenium APHA-31118e B mg/1 ND 101 (P)
Total Coliforms APHA9222 B CFU/100ml Absent 0/ 100ml
Faecal Coliforms (Ecoli) APHA9222D CFU/100ml Absent 0/100ml
Page 21 of 21
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Environmental and Social Impact Assessment (ESIA) of 132-kV Arifwala-1l, 132-kV Dera Ghazi Khan-lll, 132-
kV Khanewal-Il, 132-kV Layyah-II, 132-kV Rahim Yar Khan-Ill and 132-kV Shah Jamal Grid Stations and
Associated 132-kV Transmission Lines

(M‘ﬁ Reference Number: GCEC-PK-PU-320,/2024

Abbreviations:

ND: Not Detected LOR: Limit of Reporting PEQS: Punjab Bavironmental Quality Standards
Note:

* Uncertatse’y of ail the parameters and laborato.y conditions at the time f ataysis will be provided as per client’s requiresent. The lab environmental conditions are maintaised
at 251 5C° and bumids'y at 50120%.

Disclaimer: The reswits are soley \f the sample provided. ¥4 AN the starred parameters are PNAC accredited.

SECTION 6: CONCILUSION

Environmental monitoring was performed at mutually agreed sites to assess the environmental

conditions of its surroundings.

The results of ambient air monitoring depict that all the tested parameters for air quality were

within the permissible limits of Punjab Environmental Quality Standards.

Noise monitoring results of both sites were in compliance with the prescribed limits for

commercial noise of Punjab Environmental Quality Standards.

Results of drinking water sample showed compliance with permissible limits of Punjab

Environmental Quality Standards.
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& Testing

Analysis Reports
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kV Khanewal-1l, 132-kV Layyah-II, 132-kV Rahim Yar Khan-Ill and 132-kV Shah Jamal Grid Stations and
Associated 132-kV Transmission Lines

Green Crescent

Environmental Consultants Pvt. Ltd. sr. No# 24A 19630

Monitoring & Test Report

GOPA Intec-

e Drinking Water .

e Ambient Air Multitech Consulting
e Meteorological Data Engineers

L

Noise Monitoring

(District Layyah)

13™ Dec. 2024

Job Reference No.: GCEC-PK-PU-320/2024

Efﬁausrar. Office: House No. 368-8 , Block Canal View

ing Society, Lahore. Pakistan @ 3 "’,‘ o T ﬁ oas !

@ 042 35962884 £ 0320 4143318 g -
© manager operatons@acee.ae @www.goee.pk
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Client Name:

Consultant Name:

Project Name:
Name of Contact Person:
Designation:

Contact Number:

Green Crescent

Environmental Consultants Pvi. Ltd.

Multan Electric Power Company (MEPCO)

GOPA Intec-Multitech Consulting Engincers

Electricity Distribution Efficiency Improvement Project (EDEIP) for the
Construction of 132 kV Grid Station and 27 Km Transmission Line

Mr. Hassan Raza

Managing Director

0321-45538035

Email: Hassan@mcepak.com

Address: 121}, Johar Town, Lahore, Pakistan
‘Director: Mr. Mian Khurram Usman

Telephone: +92 42 35962885

Fax: +92 42 35962884

Email: X geee.

Address House No. 368-B Block B, Canal View, Lahore

Signatories:

oW ’ é ‘l ‘““‘ = g (;\ oas
= @ EEO)© 0
"G, e e g . vy

Sr. No# 24A/ 19691
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kV Khanewal-1l, 132-kV Layyah-II, 132-kV Rahim Yar Khan-Ill and 132-kV Shah Jamal Grid Stations and

Associated 132-kV Transmission Lines

N

Green Crescent

Environmental Consultants Pvt. Ltd.

Sr. No# 24A/ 196

CHEMICAL ANALYSIS TEST REPORT (DRINKING WATER)

K- PL-320/2024

Client Name:

Multan Elecric Power Company (MEPCO)

Ll
Telephone No.

10337

GR20818 |§~

Name:

GOFA Intec- Multitech Consulting Engineers

Sample Date:

Sample Recei ju Date:
Grab /Composite:

05-12-2024

iple Marrix:

06-12-2024

Samplcd By:

of Analysis:

Grab S ‘"'r‘l‘“h

| Date of Compl

Address:

121}, Jobur Town, Lahore, Pakistan

GCE

13-12-2024

Project Name:

Elecericity Dnlrll:ulm'll fficiency Improvement Project (EDEIT) for the C

Km Transmission Line

astrucoon of 132 kV (

God Stationt and 27

PHY \I( AL

& CHEMICAI

ANALYSIS

pH** | APHA-4500H* B 0.01 7.10 6.5
Odor [n-house 1 Odoress Non Obie 1able
Taste - Tn-house - - Sweet Non-Olycctionable
Color APHA-2120 B/Q Pt/Co 1.0 <10
Turbidity** APHA-2130 B NTU 0.1 {
Total Hardness** APHA-2340B & C mg/1 0.1
Total Dissolved Solid (TDS)** APHA-2540 C mg/1 1.0
[ Ammonia APHAA500-NH B mg/l | 0002 <0102
Chloride** APHA-4500Ct B mg/1 .24 78.27
| Cyanide (CN) APHA-3500CN_E myg/1 0.01 <001
Fluoride (F)** APHA -4500F D mg/| 0.01 <0.01
Nitrite APHAA4500NO2 B mg/l 0.01 <0.01
| Nitrates® APHAAS00NO3C | mg/l 0.1 083 1
Phenolic ('mupmmd APHA-5530 D my/ [ <0.01 _
Residual Chiorine APHA4500C1 G mg/| 0.1 ) ). | 0.2-0.5
Al (A1) APHA-3111AI B mg/1 0,028 | <02
Cadmium** APHA-3111Cd B mg/1 0.0028 w0l
Copper** APHA-311Cu B mg/l | 00045 | ==
Chromium** APHA-3111C:e B mg/1 0.0054 =
| __APHA-3112Hg B mg/ 0.0008 -
[ Antimony APHA-3L1ISb B mg/ < 0,005 (1)
Nickel** APHA-JLIINIC mg/ \ 0008 <0008 <002
Zinc** APHA3111Z0 B mg/ 0.0033 <(.0033 5.0
Arsenic APHASIIIAS B — mg/l oot <001 <0.05 B
Barium APHA-3111B2 B mg/l | 0031 <0031 0.7
| Mangancse** APHA-3111Mn B mg/| 1.0016 <(LIN16 <05
Lron** APHA3111Fe B mg/l | 01 <01 .
Boton APHA-4500-B (C) mg/l | 0.1 <0.1 0.3
Lead** APHA-3111Pb B mye/| 0013 <0013 < (005 |
Sclenium APHA-31115¢ B mge/| ND 0.01 (P)

Total Coliforms

APHASY!

Absent

Sample Analyzed By:

© Pakistan Office: House & No.

Faecal Coliforms (Ecoli) | APHA®222 D Abscrt 11/ 100m]
ND: Not Detected LOR: Limit of Reporting PEQS: Punjab Enviconmental Quality Standards
Note:

#Ulncertuindy of all the pavamrives ¢ kidons at the time of wanlysis widl be provided wi per dient's 1 rnt. The lah enstronmmental

meaintained at 253 5C° and humidity iscla Tie resnits arv solely of the samsple provided e starrod parameters an

\55 b Block Canal View

-mu:,m Society, Lahore. Pakistan

3204143519 ﬂx(l-”-“»i

8
143318

(] '“armqer operations@goee.ae Swww goee pk

2
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kV Khanewal-1l, 132-kV Layyah-II, 132-kV Rahim Yar Khan-Ill and 132-kV Shah Jamal Grid Stations and
Associated 132-kV Transmission Lines

Green Crescent

Environmental Consultants Pvt. Ltd.

O

Sr. No# 24~/ 19693

Ambient Air Monitoring [.ocation

SITE AREA
(Layyah)

Kl GPS Map Camera
Layyeh, Punjab, Paki
, Layysh, Punjat Palm.m
Lat 30.96754" Long 70.882382°
06/12/24 05

é Pakistan Of e £ 7.‘ l‘,vi;'_‘b'-VE Block Canal View P
\ 5
He Pakistan ( e )\{ 'é‘ )
§ 03 3318 K\Lf./y . RS ( _-
@042 3 20 4143318 s . -
© manager operations@gcee ae @www.goee pk
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Environmental and Social Impact Assessment (ESIA) of 132-kV Arifwala-1l, 132-kV Dera Ghazi Khan-lll, 132-

kV Khanewal-1l, 132-kV Layyah-II, 132-kV Rahim Yar Khan-Ill and 132-kV Shah Jamal Grid Stations and

Associated 132-kV Transmission Lines

Green Crescent

Environmental Consultants Pvi. Ltd.

Sr. No# 24A/ 19694

Ambient Air Quality Monitoring

Job Reference Number
Monitoring Point
Date of Intervention

Monitoring Coordinates

Site Area

30°57°27.1

GCEC-PK-PU-320/202

04-Dec-2024 to 05-Dec-2024

"N 70°58'56.6"E

0. 368-B , Block C

NO,

(ng/m?)

48.54
46.59
39.81
39.96
46.28
50,08
52.88
44.88
50.95
45,79
47.49
43,21
47.19
47.69
50.12
46.01
4242
4211
4527
43,79
42,32
47.75

49,54

- co NO \([‘)“
(mg/m?) (ng/m?) (pg/m')
1 18:15 215 17.96 30.58
2 19:15 277 19.11 27.48
3. 20:15 2,65 11.69 28.12
4. 21:15 1.81 12.81 27.16
5 22:1 1.77 15.59 30.69
6. 23:15 1.83 18.11 31.97
T 00:15 1.87 17.60 35.28
8 01:15 244 12,59 32.29
9 02:15 254 16.74 34.21
10 03:15 2,57 1521 30.58
81 04:15 2.67 20.01 2748
12, 05:15 2.66 15.09 28.12
13 06:1 1.75 20.03 27.16
14 07:15 1.13 17.00 30.69
15 08:15 1.55 18.15 31.97
16. 09:15 1.44 10,72 35.28
17 10:15 1.54 11.84 30.58
18 11:15 1.78 14.63 27.48
19 12:15 230 17.15 28.12
20 13:15 242 16.64 27.16
2L, 14:15 2.79 11.63 30.69
22 15:15 1.34 15.78 31.97
23, 16:15 212 14.25 35.28
24. 12:15 1.87 12.30 32.29
Avctige 2.01 15.13 3143

Concentration

Monitoring Performed By:

_ Deputy Analyst V), b

Muhammad llyas

ffice: 36 anal View

SO,

(ng/m’)

MEPCO
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Environmental and Social Impact Assessment (ESIA) of 132-kV Arifwala-1l, 132-kV Dera Ghazi Khan-lll, 132-
kV Khanewal-1l, 132-kV Layyah-II, 132-kV Rahim Yar Khan-Ill and 132-kV Shah Jamal Grid Stations and
Associated 132-kV Transmission Lines

Green Crescent

Environmental Consultants Pvt. Ltd.

Ambient Air Quality Monitoring

Sr. No# 24A/ 1969

Job Reference Number
Monitoring Point
Date of Intervention

Monitoring Coordinates

Site Area

GCEC-PK-PU-320/2024

04-Dec-2024 to 05-Dec-2024

30°57'27.1"N 70°58'56.6"E

Monitoring

o e e Duration
Nitrogen Dioxide (NO;) ug/m? 24 Hours
Nitrogen Oxide (NO) ug/m? 24 Hours
NOx ug/m? 24 Hours
Sulphur Dioxide (SO3) ue/m? 24 Hours
Carbon Monoxide (CO) mg/m’ 24 Hours
Ozone (0y) pg/m? 24 Hours
Particulate Matter (PM3s) pg/m? 24 Hours
Particulate Matter (PMy,) pg/m* 24 Hours
Lead Airborne Particles pg/m? 24 Hours
Abbreviations:

pg/m= Micrograms per Cubic Meter
mg/m’= Milligrams per Cubic Meter

LDL= Lowest Detection Limit

PEQS= Punjab Environmental Quality Standards

*08 hour standard for CO

*+01 hour standard for O

LDL

1.00
1.00
1.00
1.00

0.01

1.00
1.00

1.00

Average Obtained

Concentration

31.43
15.13

46.506

18.81
29.06
127.91
191.97

017

80.0
V0.0
120.0
1200
50"

130.0**

Monitoring Performed By:
Deputy Analyst '\\..‘A-"\

Muhammad Ilyas"™ ¢

/5\

&

/

(o)

=

=0 O0"

0

MEPCO
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Environmental and Social Impact Assessment (ESIA) of 132-kV Arifwala-1l, 132-kV Dera Ghazi Khan-lll, 132-
kV Khanewal-1l, 132-kV Layyah-II, 132-kV Rahim Yar Khan-Ill and 132-kV Shah Jamal Grid Stations and
Associated 132-kV Transmission Lines

Green Crescent 19696

Environmental Consultants Pvt. Ltd. Sr No# 24A

Meteorological Data

Job Reference Number GCEC-PK-PU-320/ 2024
Monitoring Point Site Area

Date of Intervention 04-Dec-2024 to 05-Dec-2024
Monitoring Coordinates 30°57'27.1"N 70°58'56.6"E

Ambicnt

Time Temperature Wind Direction

Wind Velocity  Humidity Pressure

(mm of Hg)

m/s

17 NW 22 69 7544
16 NW 23 69 755.1
16 NW 3.1 68 7538
16 NW 33 69 7539
14 NW 3.1 70 755.5
14 NW 35 72 754.0
13 NW 3.4 73 754.8
13 NW 3.3 73 7559
13 NW 3.0 72 7552
12 N 5.2 6 56.4
12 N 5.1 79 7544
11 N 5.5 83 7333
11 N 5.8 83 7552
11 N 6.4 86 7342
11 N 6.3 87 734.2
12 N 6.1 86 7539
15 N 6.3 88 753.2
17 NW 5.6 78 753.0
19 NW 52 68 7552
21 NW 51 58 7542
21 NW 6.6 52 754.6
22 NW 6.2 48 754.2
21 NW 6.9 50 7542
21 NW 6.0 47 753.7

Monitoring Performed By: 4
Deputy Analyst VoA /
= f
Muhammad llyas £ [
7019
© Pakistan Office: H 0. 3688 , Block Canal View - v

P : 2 /BN~ e—
3k | fat 75
1320 4143516, 0320 4143318 52} (97 [LZES () (@)
" > \ < — p \\‘\Q:\‘f" - 3

WS8R,
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Environmental and Social Impact Assessment (ESIA) of 132-kV Arifwala-1l, 132-kV Dera Ghazi Khan-lll, 132-
kV Khanewal-1l, 132-kV Layyah-II, 132-kV Rahim Yar Khan-Ill and 132-kV Shah Jamal Grid Stations and

Associated 132-kV Transmission Lines

" Environmental Consultants Pvt. Ltd. Sr. No# 244/ 19697

Green Crescent

Noise Level Monitoring Report

Job Reference Number GCEC-PK-PU-320/2024
Monitoring Point Sitw Area

Date of Intervention 7 7 04-Dec-2024 to 05-Dec-2024
Monitoring Coordinates 30°57'27.1"N 70°58'56,6"E

Results PEQS

LAavg (Commercial)

Time Method/Technique

23:15 Noise Meter

1

2 00:15 Noisc Meter dB 15.2

3 01:15 Noise Meter dB $2.1

4. 02:15 Noisec Meter dB 458

5. 03:15 Noise Meter 55.0
6 04:15 Noise Meter

7 05:15 Noise Meter

8. 06:15 Noise Meter

Night Time Average

9 | Noise Meter
10 08:15 Noise Meter dB

47.1
11. 09:15 Noise Meter dB 489
12 10:15 Noise Meter dB 46.5
13, 11:15 Noise Meter dB 47.6
4 12:15 Noise Meter dB 47.0
15 13:15 Noise Meter dB 45.2
16 14:15 Noise Meter dB 46.4
17 15:15 Noise Meter | dB 453 65.0
18 16:15 Noise Meter ' dB 44.6
19 17:15 Noise Meter dB 48.5
20 18:15 Noise Meter dB 45.0
21. 19:15 Noise Meter dB 453
22 20:15 Noise Meter dB 438
23, 21:15 Noise Meter dB | 44.0
24, | 22:15 Noise Meter

Day Time Average

Monitoring Performed By:
Depury Analyst ’\ ‘ ued
TR -
Muhammad Ilyas /3/ -

MEPCO
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Environmental and Social Impact Assessment (ESIA) of 132-kV Arifwala-1l, 132-kV Dera Ghazi Khan-lll, 132-

kV Khanewal-Il, 132-kV Layyah-Il, 132-kV Rahim Yar Khan-Ill and 132-kV Shah Jamal Grid Stations and
Associated 132-kV Transmission Lines

" Green Crescent
Environmental Consultants Pvt. Ltd. Sr. No# 24A/ 19698

Figuree 1: Donking Water Sampling from Water Pump Near 3 a
i Figure 2 Ambient Air Monitoting of Site Arca
Site Location

End of Report

© Pakistan Office: House No. 368-8 , Block Canal View

-
Housing Society, Lahore. Pakistan e v > !
§ 0320 4143519, 0320 4143318 ;‘@“ Y05 t}) -.@; -
@ 042 35962884-85 (@ 0320 4143318 %

© manager.operations@acee ae Fwww.gcee.pk
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Associated 132-kV Transmission Lines

Facility

Name &

Address

Phone

Industry

Category

Analyzer Model & Make Heluba— 7o [ ARAMGS)

Average stack emission Values of CO, NOx (in mg/nM3) T 2

Excess Air / Excess Oxygen (%age):- E

Analyzer exposed fo:’ Ramp-Up phase to the sample gas for Jmlnutes Yes | NO

Analyzer flow rate alld EC temperature monitored during calbratlon and testing | Yes | No

Test Data Phase of §ample gas recorded with 15 second intérval Yes | No

All key requirements to ensure QA/QC complied for said EPA approved Method | Yes | No
Particulate Mattef (PM) Monitoring / Sampling under USEPA Method 5 / 17

Model & Make of Igo-kinetic PM Assembly |

The PM sampling tfain is complete as per Method 5 & 17/ Yes | No/

Leak Test perform‘d prior to sampling Yes Nd

Field data Sheet for PM Sampling filled during PM sampling Yes | N§

Data for determir%g of “K” factor & DGM “Y” Factor f]led during sampling Yes Mo

All method key requirements during sampling were compiled to ensure QA/aC | Yes | No

Filter of Particulate matter is suitable for metal Testing Yes /lo

SOx sampling as per Method 8 (Thorin Indicator Method)

The right absorflent solution are available for SOx Sarfipling Yes | No

The equipmen" is capable to maintain flow rate @ ZflPM or as per method 8 Yes /| No

requirement

Sampling for SOx is performed as per method / Yeg | No

Ambient Air Quality Monitoring by Automatic Monitors for CO, 03, 502, NOx, PM2.5 & PM!

In case of continuous monitoring at a site, One Point QC Check Single analyzer & | Yes | No
Zero/span check is performed every 14 days.
The CE of NOx analyzer is ensured to be maintained within 96% - 104.1% Yes «~1'No
Zero/span check is performed prior to starting ambient monitoring Yes «I'No
All key requirements for Critical & Operational Criteria for ambient air Yes | No
monitoring by automatic monitors were compiled during monitoring il
The measuring techniques of monitors comply PEQS Yes vt No
Ambient Air Sampling of SPM, PM10, Pb_by High Volume Sampler
In case of Sampling for SPM through samplers, the flow rate of sampler comply | Yes | No
PEQS (1.1m3/min). i

Yes | No

Calibration of Sampler performed prior to samplmg

Vehicular Emissions & Noise Measurement

Sampling of Vehicle emissions and noise measurement have been performed

as per method and SOPs

Remarks (if Any):- ‘“
Visit vevi @0 s
sgnarure < * 1 04-0f Dec, 2024

Signature M

Tanveer Ahmad
Assistant Directo [! Pacoareh Officer
EPA

MEPCO

232



Environmental and Social Impact Assessment (ESIA) of 132-kV Arifwala-1l, 132-kV Dera Ghazi Khan-lll, 132-
kV Khanewal-1l, 132-kV Layyah-II, 132-kV Rahim Yar Khan-Ill and 132-kV Shah Jamal Grid Stations and
Associated 132-kV Transmission Lines

Facility ol utithubisn Pl Sampling Point
/Project ] =ol
Name & ‘oz _hl':“ =<
Address ‘
Phone CLa,k Mnmol.l. Town LMM
Waste Water (WW) Treatment facility g Drinking Water (W) Treat:
Primary  Secondary  Tertiary NA a——
Total WW collected Sample .7 Total Collected Drinking water
Sample Tag for testing parameter is assigned on sample container Yes * NC
Sample Is preserved properly for each testing p Yes o~ NC
Sample size Is adequate for testing the target parameters Yes ¢~ | NC
Wastewater Flow M ement performed to sample repr i Yes +~ [ NC
No. of Waste | Waste Water Flow Water intake Water Mass balance Sample Type
Water outlets | m*/hr from each m?/hr complied during D o L9
outlet (Optional) (Optional) sampling (Optional) Jub ,l
= == - Yes No Grab Vv
Parameter Matrix Container | Sample Size | Preservation y
W WwW Yi
Colilorm, Total or Fecal \/ (Slan 00 mL Refrigerate 6 C L
Coliform, Total or Fecal, v Sterile 100 mL 0.008% I'hiosulphate ¢
Chlorinated Water Container &cooled6C
Color, Tmblduy [l G | 300mL | Cool 6 C W
"uﬂnm Tolal [ X 300ml HNO3 o pH<2 v
" Nitrogen, Nnratc + Nitrite C 2000 ml. 112504 1o pH = 2,
, Phenolic Compounds, v Cool 6C
Oil & Grease, COD, Ni13 .
Metals, General PG 500 mL. HNO3 to pH <2
Rmsed
v’ 1.1 L
PO 500 mL NaOH to pH
Cyanude, Total PG 0 aOH to pH > 12,
7 Cool 6C [
Pesticides, General X | Gluss 1 Liter Caol 6 C X
Field Parameters*
Field parameter pH meter, Model Make Measurement cali
Method inf
H Lo\n'\mw% APUA-Y od B | ves
Temp T ita 0.
cl i

* Field testing parameters only be validated by RAs, ROs, DD (Labs)
Remarks for Sample Quality (if Any):-

Dated

visit vexi f’wg ©5 —De.c -200Y

Signature @.}‘
Tanveer Ahmad

Rssistant Direclor (R}/Research Offcer
EPA LAB Multan
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CMeE

Multitech Consulting Engineers

ENVIRONMENTAL MONITORING, SAMPLING
AND TESTING REPORT

FOR

Electricity Distribution Efficiency Improvement
Project (EDEIP) for the Construction of 132 kV
Grid Station and 27 Km Transmission Line

(District Rahim Yar Khan)

M E MULTITECH
CONSULTING
ENGINEERS

Mabet Carnatiomg [ogrwery
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Environmental and Social Impact Assessment (ESIA) of 132-kV Arifwala-1l, 132-kV Dera Ghazi Khan-lll, 132-

kV Khanewal-Il, 132-kV Layyah-II, 132-kV Rahim Yar Khan-Ill and 132-kV Shah Jamal Grid Stations and

Associated 132-kV Transmission Lines

Client Name

Reference Number: GCEC-PK-PU-320/2024

Contact Details of Client
Multan Electric Power Company (MEPCO)

Consultant Name

GOPA Intec-Multitech Consulting Engineers

Project Name

Electricity Distribution Efficiency Improvement Project (EDEIP) for the

Construction of 132 kV Grid Station and 27 Km T'ransmission Line

Contact Person

Mr. Hassan Raza

Designation

Managing Director

Contact Number

0321-4553805

Email ID Hassan@‘mcepa.k,com
Address 121], Johar Town, Lahore, Pakistan

Contact Details of GCEC-Pakistan
Mr. Mian Khurram Usman

Director:

Telephone: +92 42 35962885

Fax: +92 42 35962884

Email: manager.operations(@gcee.ae

Address House No. 368-B Block B, Canal View, Lahore
Approved By:

Zara Yousaf

Coordination Department

MEPCO
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I ITIE—

(le Reference Number: GCEC-PK-PU-320,/2024
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T TR

SECTION 1: OBJECTIVES & SCOPE

11 STUDY OBJECTIVES

Followings were the main objectives of the study:

« To assess the current conditions of the environment in the surroundings of project

area.

« To help the consultant and contractor to develop the strategies for the protection and

betterment of environmernt.

1.2 SCOPE OF SERVICES

Scope of services covered following main components:
« Ambient Air Quality Monitoring
« Noise Level Monitoring
«  Drinking Water Sampling & Analysis
MONITORING TEAM

Monitoring team of Green Crescent Environmental Consultants involved in the

monitoring and sampling is given in below table:

Table 1-1 Monitoring Team

8r. No. Name of The Employee Designation

L. Muhammad Ilyas Durrani Executive Field Officer
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SECTION 2: ENVIRONMENTAL

MONITORING, SAMPLING & TESTING

SCHEDULE

Detailed Environmental monitoring was conducted at the mutually agreed sites of project
area. The monitoring and sampling was conducted from 6% Dec to 7t Dec. 2024.

Table 2-1 Environmental Monitoring, Sampling & Testing Schedule

Sr. # Intervention Date Activity Monitoring Location
06-12-2024 to « Ambient Air Quality
1. 07-12-2024 Monitoring O Site Area
* Meteorological Monitoring
> 06-12-2024 O Drinking Water 0 Tube Well Point Near Site
Location
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SECTION 3: ENVIRONMENTAIL
MONITORING, SAMPLING & TESTING
LOCATIONS

Environmental monitoring, sampling & testing locations are as per shown in the following

figure.

Ambient Air Monitoring

Figure 3-1: Map Showing Ambient Air Monitoring Locations {6% Dec. to 7t Dec.2024)
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Drinking Water Sampling

Figure 3-2: Map Showing Drinking Water Sampling Location (6% Dec. 2024)
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SECTION 4: ENVIRONMENTAL
MONITORING, SAMPLING & TESTING
METHODOILOGY

Following is a brief description of the methodology adopted for this Environmental Monitoring,

Sampling & Testing including Ambient Air, Metrolagical Data, Noise and Water Analysis:

4.1 Onsite Monitoring
Among the environmental parameters selected by the client;

« Ambient Air
« Temperature and pH of water samples

Were monitored onsite. Ambient air monitoring including metrological monitoring and
noise level monitoring was conducted using portable digital instruments while temperature
and pH of the water samples were monitored manually using thermometer and pH strips.

A brief description of each digital instrument used for onsite monitoring is given below;

4.1.1 Vantage Pro2, Davis
The Davis 6152 Wireless Vantage Pro2 Weather Station which was made in 2018 in

America which comnsists of a console unit and an innovative integrated sensor suite that
includes a rain collector with self-emptying bucket, temperatiure and humidity sensors and
an anemometer. The sensor suite is housed inside a radiation shield, protecting the sensors
against solar radiation and additional sources of reflected and/or radiated heat. It provides
accurate weather data in a sophisticated yet easy-to-read format. With Wireless Vantage

Pro2 Weather Station we can continuously measure metrological parameters including;
+  Temperature
+  Wind Direction
+  Wind Velocity
+  Humidity

Page 5 of 21
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+ Atmospheric Pressure

Davis wireless weather station Vintage Pro2 was used for the assessment of these

parameters according to standard operating procedures and obtained results are presented

in Annex-1 of this report.

Figure 4-1: View of Davis Vintage Pro at Site

4.1.2 Dust Trak IT Aerosol Monitor 8530, TSI
The Dust Trak IT Aerosol Monitor 8530 is a desktop battery-operated, data-logging, light-

scattering laser photometer which was manufactured in 2014, that gives you realtime

aerosol mass readings.

It uses a sheath air system that isolates the aerosol in the optics chamber to keep the optics

clean for improved reliability and low maintenance. Using this instrument, particulate

matter was monitored including;

0 PMin
0 PMes
o TSP
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Figure 4-2: DustTrak II aerosol monitor 8530

4.1.3 Model 407730 Digital Sound Level Meter, Extech

It is 2 noise measuring instrument used to assess sound levels by measuring sound pressure.
Often referred to as a sound pressure level (SPL) meter, decibel (dB) meter, noise meter or
noise dosimeter, a sound level meter uses a microphone to capture sound. The sound is
then evaluated within the device and acoustic measurement values are displayed. The most
common unit of acoustic measurement for sound is the decibel (dBA). Houly noise level
monitoring was done for 24 hours at each point of selected location. Digital Sound meter

was manufactured in 2014.

Noise level using portable digital sound meter was monitored at clients mumally agreed
monitoring points. Noise level measurement was performed according to standard operating

procedures and abtained results are presented in Annex-1 of this report.
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Figure 4-3 View of Digital Sound Level Meter

4.1.4 HORIBA
HORIBA, was manufactured in 2017, a Japanese brand which consists of ambient air

analyzers and sampling systems for the measurement of regulatory pollutants and air quality
control. Tt offers complete tailored or individual air quality monitoring solutions, in order

to meet the requirements and regulatory needs of environmental monitoring.

4.1.4.1 AC32M. NITROGEN OXIDES ANALYZER (NO, NOX, NO2)
Chemiluminescence technology based, TUV & US EPA approved. It is single chambered

chemiluminescence technology with ultra-compact and lightweight — rackable 19" /3U. On
board web server compatible with any internet browser and user interface with online help
for the display, configuration, maintenance, diagnostics or software updating of the
analyzer, Iemotely. Itis capable to detect low levels of nitrogen oxides (NO—NOZ—

NOx) with standard ranges: 0-0.1/0.2/0.5/1.0 ppm

4.1.4.2 AF22E. NEW E-SERIES SO2 ANALYZER
UV Fluorescent sulfur dioxide analyzer AF22e, TUV certified and US-EPA approved for

compliance with ISO 10498, 2008/50/EC, en 14212, EN 15267, 40 CER part 53 SUB B
and SUB C.

It is a light weight eco-friendly & eco-innovative conception unit which detects early signs
of trouble, allows predictive maintenance, identifies the service needed and guides the

service operations step by step.

It provides real-time calibration graph, animated synoptic, auto-diagnostic, control and
maintenance data screens can be displayed while the instrument is operating. It provides

superior metrological presentations for SO2 measurements in the range as low as 0.05 ppm

ES
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4.1.4.3 CO12E. NEW E-SERIES CO ANALYZER
Non dispersive Infra-Red carbon monoxide analyzer CO12e, TUV certified and US-EPA

approved for compliance with 15O 4224, EN 14626, EN 15267, 40 CFR part 53 SUB B
and SUB C.

It is a light weight eco-friendly & eco-innovative conception unit with breakthrough
mechanical design for weight and power saving as well as thermal insulation & reliability.
It has automatic or programmable response time adjustment, ensuring efficient monitoring
of low concentration levels of carbon monoxide. It provides superior metrological

presentations for CO measurements in the range 0-100 ppm.

4.2 Water Sample Collection and Preservation

Water samples were collected from mutually agreed sampling points according to the SOPs
based on American Public Health Association (APHA) for water sampling and analysis.
Decontaminated Plastic bottles were used to collect the samples. To prevent air bubbles
from being trapped in the bottles, they were filled to the brim. The lids of the sampling
bottles were then replaced tightly. The bottles were then labeled and chain of custody forms
were filled out and signed to keep track of the collected samples. Collected samples were
then preserved in appropriate containers as per APHA Preservation Guidelines. A shipping
container containing ice packs with maintained temperature was used for transporting the

samples from sampling location to GCEC Lahore Branch for testing.

Page ¢ of 21
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4.2.1 Drinking Water Sampling & Analysis
Sampling for drinking water was carried out at mutually agreed sampling points. Physical

and chemical parameters were analyzed afterwards in GCEC labs for drinking water sample.
Analytical methods used during the laboratory testing were in line with the American Public
Health Association’s Standard Methods for the Examination of Water.

Analysis Results are presented in Annex 1 of this report.

4.3 Sample Tagging and Chain of Custody

In GCEC Lahore Branch, samples and chain of custody form were handed over by Field
Monitoring Staff to the Coordination Staff for in-house tagging and logging according to
the company’s policy and handed over to the Laboratory Staff for further physical, chemical
and microbiological testing. A brief description of each sampling type and further

proceedings are also discussed in following section.

SECTION 5: RESULTS & DISCUSSIONS

This section of the report presents the Environmental testing results of noise-level

monitoring, ambient air quality & drinking water analysis

Page 10 of 21
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5.1 Background Noise Level Monitoring

The Noise monitoring activity was carried at different locations. Monitoring schedule is

presented in Table 2-1. While a brief description of monitoring session is as below.

Houtly noise monitoring was conducted at four selected locations. The results of
monitoring locations were compared with commercial noise standards for Punjab
Environmental Quality Standards i.e., 65.0 dB (A) for Day Time and 55.0 dB (A) for Night

Time.

Discussion on Noise Results
Noise level Monitoring was conducted for 24 hours at four monitoring locations. The

monitoring results obtained are not complying with the commercial noise standards of

PEQS. Day and Night Time averages for monitoring points are presented in figures below.

70.00 65.0

Site Area

¥ Day Time Noise Average ®PEQS

Figure 5-1: Day Time Average Noise Level Value Compared with Respective PEQS Standards
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{6® Dec. to 7 Dec.2024)

Site Area

¥ Night Time Noise Average ®PEQS

Figure 5-2: Night Time Average Noise Level Value Compared with Respective PEQS Standards
{6 Dec. to 7% Dec.2024)

5.2 Ambient Air Quality Monitoring
The activity for monitoring the ambient air conditions was carried out at the agreed sites and its

vicinity, for 24 hours at two monitoring locations starting from (6 Dec. to 7* Dec.2024). To
assess the current quality of ambient air, Carbon Monoxide, Oxides of Nitrogen, Sulphur Dioxide,
Ozone, Lead and Particulate Matter were monitored. Summary of monitoring results is presented

in Table 5-1. Detailed result reports are also attached as Annex 1.

Discussion of NOx Measurements

The readings of NO, NO; and NOx for the project site and its surroundings comply with
the Punjab Environmental Quality Standards ie, 40 pg/md, 80 pg/m?® and 120 pg/m?
respectively. Sum of NO and NOz is termed as NOx. NOx results found at the monitoring
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location were within the PEQS limits. Monitoring results, compared with PEQS Standards,

are graphically presented in figure below and in Summary Table below.

120.00

60.00 45.62

40.00
40.00 30.80
20.00 1482 a

Site Area
NO, NO2, NOx (ug/m3)
¥ Nitrogen Dioxide (NO2) EFEQS
" Nitrogen oxide (NO) EFEQS
¥ Oxides of Nitrogen (NOx) FEQS
Figure 5-3: Daily Average NOx Measurements Compared with Respective PEQS Standards

{6 Dec. to 7t Dec.2024)

Discussion of SO2 Measurements

The SO2 reading for both monitoring locations is presented in the summary table which
depicts that the monitoring results are within the prescribed limits of PEQSie. 120 pg/m?.
SO; results found at all two monitoring locations are within the PEQS limits.

Monitoring results, compared with PEQS Standards, are also graphically presented in figure
below and in Summary Table 5-1 and 5-2.
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120.00

S02 (ug/m3)

120

Site Area

# Sulphur Dioxide (302) mPEQS
Figure 5-4: Daily Average SO2 Measurement Compared with Respective PEQS Standards {6

Dec. to 7t Dec.2024)

Discussion of CO Measurements

Carbon Monoxide (CO) was monitored for 24 hours at two monitoring locations. The CO
values detected at monitoring locations are within the permissible limit of PEQS ie., 5.0
mg/m?. Monitoring results, compared with PEQS Standards, are graphically presented in
figure below and in Summary Table below.
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CO (mg/m3)

21

Site Area

m Carbon Monoxide (CO) mPEQS

Figure 5-5: Daily Average CO Measurement Compared with Respective PEQS Standards
{6® Dec. to 7% Dec.2024)
Discussion of Lead Measurements
Lead was monitored for 24 hours at two monitoring locations. The values detected at
monitoring locations are within the permissible limit of PEQS i.e., 1.50 ug/m?. Monitoring
results, compared with PEQS, are graphically presented in figure below and in Summary
Table 5-1.
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1.60

140

1.20
-

E 1.00
go.so
3 0.60

0.40

0.20

0.00
Site Area

Elead WPEQS

Figure 5-6: Daily Average Lead Measurement Compared with Respective PEQS Standards

{6 Dec. to 7 Dec.2024)

Discussion of Ozone (Os) Measurements
Ozone was monitored for 24 hours at two monitoring locations. The values detected at all

two monitoring locations are within the permissible limit of PEQS ie., 130 ug/m?®.
Monitoring results, compared with PEQS Standards, are graphically presented in figure
below and in Summary Table below.

140

120

o~

3100

20

Site Area

¥ (Ozone WPEQS

Figure 5-7: Daily Average Ozone Measurement Compared with Respective PEQS Standards

{6® Dec. to 7% Dec.2024)
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Discussion on Particulate Matter (PMio, PM, 5, TSP)
The monitoring results of FMyg, FM, s and TSP for all sites are compared with Punjab

Environmental Quality Standard i.e., 150 pg/m?. The values of PMys, FMz5and TSP were
found falling within the prescribed limits of PEQS Limits, except for FMz5and FMyein
CB-I Construction Site. Monitoring result, compared with PEQS Standards, is graphically
presented in figure below and in Summary Table below.

500.00 500.00
400.00
300.00
188.79

200.00 125.32 150.00
100.00 2847  35.00

0.00

Site Area
PM (pg/m3)
¥ Particulate Matter (PM10) ®PEQS

® Particulate Matter (PM2.5) ~ BPEQS

¥'Total Suspended Particulate PEQS

Figure 5-8: Daily Average TSP Measurements Compared with Respective PEQS Standards

{6 Dec. to 7tk Dec.2024)
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Location Identification
Monitoring Site: 01
Monitoring Location: Site Area
Date: 06-Dec-2024 to 07-Dec-2024
Coordinates: 28°33204"N 70°16'39.5"E
Average
) Monitoring Obtained
Parameter Unit Duration LDL Coniiniaeea PEQS
01
Nitrogen Dioxide {(NO3) p,g/mJ 24 Hours 1.00 30.80 80.0
pg/md 24 Hours
Nitrogen oxide {NO) 1.00 14.82 40.0
p.g/m3 24 Hours 1.00 45.62 120.0
NOx
ug/md 24 Hours 1.00 15.76 120.0
Sulphur Dioxide {(SO3)
Carbon Monoxide {CO) mg/m? 24 Hours 001 148 5.0
ug/m® 24 Hours - 21.37 130.0%*
Ozone (O3)
Lead ug/md 24 Hours 0.05 0.18 1.50
ug/md 24 Hours
Particulate Matter (PMy) 1.00 125.32 150.0
;.Lg/nﬂ 24 Hours
Particulate Matter (PMss) 1.00 28.47 350
Page 18 of 21
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Total Suspended pg/md 24 Hours
Pasticulate (TSP) 400 feai 200

Abbreviations:

LDL= Lowest Detection Limat

PEQS= Punjab Environmental Quality Standards

*(24 Hours Standard for all the parameters Except Os and CO)
*¥(1 Hour Standard for Og)

*(24 Hours Standard for all the parameters Except

O3) pg/m3= Micrograms per Cubic Meter mg/m?®=
Milligrams per Cubic Meter
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5.3 Drinking Water Analysis

Drinking water sample were collected from one location on 06-12-2024 which were
preserved and submitted in GCEC-Laboratory according to the standard methods.
Summary of Analysis Results are given below in Table 5-3.

Discussion on Results

The laboratory test results of drinking water samples are summarized in the table below. It

is obvious from the analysis results that the drinking water meets the permissible limits

of Punmjab Environmental Quality Standards for all tested parameters

Page 20 of 21
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Environmental and Social Impact Assessment (ESIA) of 132-kV Arifwala-1l, 132-kV Dera Ghazi Khan-lll, 132-
kV Khanewal-Il, 132-kV Layyah-II, 132-kV Rahim Yar Khan-Ill and 132-kV Shah Jamal Grid Stations and
Associated 132-kV Transmission Lines

LA SR T —

GCEC-PK-PU-320/2024

Reference Number:

Table 5-2 Summary of Drinking Water Analysis Results

Sample Marking & Identification

01 | Tube well Point Near Site Location Sampling Coordinates: 28°33'29.8"N 70°16'36.6"E

Parameters Analysis Method Unit LOR Rj::h FEQS

PHYSICAL & CHEMIC.
pH** APHA-4500H*B - 01 7.06 6.5-85
QOdor In-house - Cdoxless Non-Objectionable
Taste In-house - Soreet Non-Objectionable
Color APHA-2120B/C Pt/Co 1.0 =<1.0 €15 TCU
Turbidity** APHA-2130 B NTU <01 <5 NTU
Total Hardness** APHA-2340B & C mg/1 0.1 328.0 =500 mg/1
Total Dissolved Solid (TDS)** APHA-2540 C mg/1 1.0 636.0 < 1000
Ammonia APHA-4500-NH;-B mg/1 o.oo2 <0002 -
Chloride (CIy** APHA4500CF B mg/1 .24 48.92 =< 250
Cyanide (CN) APHAA4500CN B mg/] 0.01 <0.01 <003
Fluoride (F)** APHAA4500F- D mg/1 (1215 <01 <15
Nitrite APHA-4500NC2 B mg/1 (1315 <01 =3[
Nitrate** APHA-4500NC3 C mg/1 0.1 .16 <50
Phenolic Compound APHA-5530 D mg/1 001 =001 -
Residual Chlorine APHAA4500C] G mg/1 0.1 =01 0.2-0.5
Aluminum (Al) APHA-3111A1 B mg/1 0.028 <0.028 =02
Cadmium** APHA-3111Cd B mg/1 00028 <0028 1413}
Copper** APHA-3111Cu B mg/1 0.0045 <(}.0045 2
Chromium** APHA-3111Cc B mg/1 0.0054 «<(.0054 < D05 ()
Mercury APHA-3112Hg B mg/1 (.0008 <0008 < 0om
Antimony (Sb)** APHA-31115b B mg/1 - ND = 0LD0S (P)
Nickel** APHA-3111IN:1 C mg/1 0.008 =<[.003 <02
Zinc** APHA-3111Za B mg/1 0.0033 <(.0033 5.0
Arsenic APHA-3111As B mg/1 (IA1)) =0}0 005 (@)
Barium APHA-3111Ba B mg/1 0.031 <031 07
Manganese** APHA-3111Mn B mg/1 .0016 =0.0016 £05
Iron** APHA-3111Fe B mg/1 01 =01 -
Boron APHA-4500-B (C) mg/1 01 <01 .3
Lead** APHA-3111Pb B mg/1 0013 <013 < 00sS
Selenium APHA-31115e B mg/1 ND .01 (P)
MICROBIOLOGICAL ANALYSIS
Total Coliforms APHA9222 B CFU/100ml Absent 0/ 100ml
Page 21 of 21
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Environmental and Social Impact Assessment (ESIA) of 132-kV Arifwala-1l, 132-kV Dera Ghazi Khan-lll, 132-
kV Khanewal-Il, 132-kV Layyah-II, 132-kV Rahim Yar Khan-Ill and 132-kV Shah Jamal Grid Stations and
Associated 132-kV Transmission Lines

( A,,l’_ﬁ GCEC-PK-PU-320/2024

Faccal Coliforms (Ecoli) | aPHA922D | CFU/100ml | Absent | 0/100ml
Abbreviations:

ND: Not Detected LOR: Limit of Reporting PEQS: Punjab Bnvironmental Quality Standards
Note:

* Uncertatse’y of all the paramseters and laborato.y conditions at the time f asaysis will be provided as per client’s requiressest, The lab esvi # ditions are maintained
at 251 5C° and busmidi'y at 50T20%.

Disclaimer: The reswils are soley 1 f the sample provided, ¥3Ail the starred parasmeters are PNAC accredited,

Reference Number:

SECTION 6: CONCLUSION

Environmental monitoring was performed at mutually agreed sites to assess the environmental

conditions of its surroundings.

The results of ambient air monitoring depict that all the tested parameters for air quality were

within the permissible limits of Punjab Environmental Quality Standards.

Noise monitoring results of bath sites were in compliance with the prescribed limits for

commercial noise of Punjab Environmental Quality Standards.

Results of drinking water sample showed compliance with permissible limits of Punjab

Environmental Quality Standards.

Page 22 of 21
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Environmental and Social Impact Assessment (ESIA) of 132-kV Arifwala-1l, 132-kV Dera Ghazi Khan-lll, 132-

kV Khanewal-1l, 132-kV Layyah-II, 132-kV Rahim Yar Khan-Ill and 132-kV Shah Jamal Grid Stations and
Associated 132-kV Transmission Lines

Green Crescent

Environmental Consultants Pvt. Ltd. Sr. No# 24N/ 19699

Monitoring & Test Report

GOPA Intec-

e Drinking Water Multitech Consulting
e Ambient Air .
; Engineers
e Meteorological Data h ,
e Noise Monitoring (District Rahim Yar

Khan)

14% Dec. 2024

Job Reference No.: GCEC-PK-PU-320/2024

© Pakistan Office: House No. 368-8 , Block Canal View

it ¥ = e X ‘_'. - s ane
Housing Sociely, Lahore. Pakistan (\ fFath —y
§ 0320 4143519, 0320 4143318 }\G\?j}l vOF 1k s t’) { =
04 384-85 (@ 0320 4143318 x S S
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Environmental and Social Impact Assessment (ESIA) of 132-kV Arifwala-1l, 132-kV D i
_ -1, - era Ghazi Khan-lIll, 132-
kV Khanewal-1l, 132-kV Layyah-II, 132-kV Rahim Yar Khan-Ill and 132-kV Shah Jamal Grid Stations and

Associated 132-kV Transmission Lines

Clicnt Name:

Consultant Name:

Project Name:
Name of Contact Person:
Designation:

Contact Number:

Green Crescent

Environmental Consultants Pvt. Ltd.

st No# 244/ 19700

Multan Electric Power Company (MEPCC

GOPA Intec-Multitech Consulting Engincers

Electricity Distribution Efficiency Improvement Project EDEIP) for the
Construction of 132 kV Grid Station and 27 Km Transmission Linc

Mr. Hassan Raza

Managing Director

0321-4553805

Email: Hassan@mcepak.com

Address: 121}, Johar Town, Lahore, Pakistan
Director: = Mr. Mian Khurram Usman
Telephone: +92 42 35962885

Fax: +92 42 35962884

Email: mapager.operations@gece.ac
Address

House No. 368-B Block B, Canal View, Lahore

i = - 7 ;,- (“\ W
‘\fﬁ?’ { E ) 'i'*g,,,j"{"“: t’) {@’) @ Q
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Environmental and Social Impact Assessment (ESIA) of 132-kV Arifwala-1l, 132-kV Dera Ghazi Khan-lll, 132-

kV Khanewal-1l, 132-kV Layyah-II, 132-kV Rahim Yar Khan-Ill and 132-kV Shah Jamal Grid Stations and

Associated 132-kV Transmission Lines

Job Ref. No:

Green Crescent

Environmental Consultants Pvt. Ltd.

Sr. No# 24A/ 19701

CHEMICAL ANALYSIS TEST REPORT (DRINKING WATER)

GCEC PK-PU-320/2024

Client Name:

Multan Electric Power Company (MEPCO)

1 03379820818

Consultant Name:

Telcphone No.

Sample Date:

| 06-12-2024

Sample Receipe Date:

(7-12-2024

| Sample Marrix:

S led By:

GOPA Intee- Multitech Consulting Engincers |

| Grab/Composite:

Grab Sampling

x
| Date of Compl

of Analysis:

Address:

121], Johar Town, Lahore, Pakistan

Project Name:

Km Trassmission Line

| 01 | Tube well Point Near Site Location

[ Electricity Distribunion Fifickency Improvement Project (EDEIP) for the Cor

ructon of 132 kV God Sation and £

65-85

pH** APHA AS00H* B 3 i
| Odor In-bouse - | Odortiess Non Objectionable
Taste In-house - - Sweet Non Objecuonable
Color APHA 2120 B/C Pe/Co 1.0 <10 <15 TCU
Turbidity** APHA 2130 B NTU 0.1 <01 <5 NTU
Total Hardness** APHA- 230 B & C mg/l 0.1 1284 <S00mg/l |
Total Dissolved Solid (TDS)** APHA-2540 C mg/1 1.0 686.0 |
I A i APHA-4500-NH s+ B mg/| 0.002 <0002 *]
Chioride** APHA-4500CH B mg/1 0.24 48.92 =
| Cyanide (CN) APHA4500CN E mg/1 0.01 <0,01
| Fluoride (F)** APHAS500F D mg/1 0.01 <0.01
Nitrite APHA4500NO2 B mg/l 0.01 <001 B
Nitrute** APHA-ASDONOI C mg/1 0.1 016
Phenolic Compound APHA-5530 D mg/] | oul <0.0L —
| Residual Chlorine APHA 450001 G mg/1 0.1 <0.1 02-0.5
| Aluminum (Al) APHA-11IALB mye/| (.028 <(.028 <02
| Cadmium®* = APHA-3111CA B mg/l 0.0028 <0,002% 0N _ 3}
‘}—9—"’}*:" APHA-3111Cu B /1 0.0045 — <005 | 2
| Chromium®** APHA-3111Cr mg/| 0.0054 <0,00534 <0.05 P B
Mercury = APHA-3112Hg B mg/] 0.0008 <0.0008 < 0
Anti (Sh)** APHASTIISL B mg/1 . ND < 10,005 (P)
| Nickel** APHAIIINIC mg/1 0.008 <0,008 00
c*s APHA-3111Zn R my/l 0.0033 <0.0033 50
Arscuic APHA-SI1As B e/l 001 <001 | <005 )
Barium APHA-3111Ka B mg/l 0,031 < 0.413) 07 =
| Mangancsc*® APHA-3111Mn B mg/] 0.0016 <0.0016 <05 <
_ lron** APHA3111Fe B mg/| .l <{0.1
Boron o APHA-4500-B (C) /1 01 <01 03
[ Lead®* APHA-3111Pb B my/1 IR <0013 < 0.05

Selenium

APHA-31115¢ B m,

ND

| LAY

Total Colifi A 'l Absent 0/ 100
[ Fuecal Colif (Ecoli) A\PHA922D | | ~ Absent 0/ 100m
ND: Not Detected LOR: Limit of Reporting PEQS: Punjab Environmental Quality Stndards

#Uncersainty of all the pavameters and laberatory condiiions af the sime of anadyses wald be provided ai per dient’s reg
wainiained gt 253 5C° amd humidity at 50220%. Disclaimer: I'be reswity are moledy of the sangpile provided, **.

t. The dub eosirommarntal ¢

sturred paramelers ane PNAC

Sample Analyzed By

S

/

© Pakistan Office: House No, 368-B , Biock Canal View

-

Housing Society, Lahore, Pakistan
4143519, 0320 4143318

@ 042 359628684-85 B 0320 4143318
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Environmental and Social Impact Assessment (ESIA) of 132-kV Arifwala-1l, 132-kV Dera Ghazi Khan-lll, 132-

kV Khanewal-1l, 132-kV Layyah-II, 132-kV Rahim Yar Khan-Ill and 132-kV Shah Jamal Grid Stations and
Associated 132-kV Transmission Lines

Green Crescent
Environmental Consultants Pvt. Ltd. Sr. No# 24A/ 19702

Ambient Air Monitoring | .ocation

SITE AREA
(Rahim Yar Khan)

Kl GPS Map Camera

© Pakistan Office: House No. 388-B , Block Canal View

& : 3 L ‘

Housing Society, Lahore. Pakistan ¢ /_) £ m
§ 03204143519, 0 43318 : EFJ | Q) e (7) |
@042 35062884-85 (B 03204143318 g S
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Environmental and Social Impact Assessment (ESIA) of 132-kV Arifwala-1l, 132-kV Dera Ghazi Khan-lll, 132-

kV Khanewal-1l, 132-kV Layyah-II, 132-kV Rahim Yar Khan-Ill and 132-kV Shah Jamal Grid Stations and
Associated 132-kV Transmission Lines

Green Crescent

Environmental Consultants Pvt. Ltd. Sr. No# 24A/ 19703

Ambient Air Quality Monitoring

Job Reference Number GCEC-PK-PU-320/2024
Monitoring Point 7 Site Area

YD‘;trcrot’ Intervention 06-Dec-2024 1o 07-Dec-2024
Monitoring Coordinates 28°33'20.4"N 70°16'39.3"E

CcO NO NO; NO, SO,

Time

(mg/m’) (ug/m ) (plg,"m') (pg/m’)

L 08:15 1.13 17.60 47.56
2 09:15 1.74 18.72 45.65
3 10:15 1.61 1145 39.00
4 11:15 1.77 12.55 26.61 39.16
5 12:15 1.74 15.28 30,07 45.34
0. 13:15 1.79 17.75 31.32 49.07
7 1415 1.83 17.24 3457 51.81
8 15:15 1.41 12.34 31.64 43.98
9. 16:15 1.51 16.40 33.52 49,92
10. 17:15 1.54 1491 29.96 4487
1, 18:15 1.63 19.60 26,92 46.33
12 19:15 1.62 1478 27.55 4234
13. 20:15 1.72 19.63 26.61 46.24
14 21:15 1.10 16.66 30.07 46.73
15 22:15 1.52 17.78 31.32 49.11
16 23:15 141 10.51 34.57 45,08
17 00:15 1.51 11.60 29.96 41.57
18 01:15 1.74 1433 26.92 41.26
19, 02:15 1.28 16.80 27.55 4435 17.06
20 03:15 1.39 16.30 26.61 42.91 18.27
21 04:15 273 11.39 30.07 41.46 16.58
22 03:15 131 15.46 31.32 46.78 1748
23 06:15 207 13.96 34.57 48.54 16.89
25 07:15 1.83 12.05 31.64 4368 16.48
Average 1.48 14.82 30.80 45.62 15.76
___Concentration ==
Monitoring Performed By: /'/
N Deputy Analyst 3&?\ /»/
Muhammad Ilyas A /‘/'

—
Sof§
Block Canal View ¥
550 @) O ®
=S () (D)
'S Ay Y -

www.gcee pk
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Environmental and Social Impact Assessment (ESIA) of 132-kV Arifwala-1l, 132-kV Dera Ghazi Khan-lll, 132-

kV thnewal-ll, 132-kV Layyah-Il, 132-kV Rahim Yar Khan-lll and 132-kV Shah Jamal Grid Stations and
Associated 132-kV Transmission Lines

Green Crescent

Environmental Consultants Pvt. Ltd. Sr. No# 24/ 19704

Ambient Air Quality Monitoring

Job Reference Number (}(ZEC PK-PU-320/2024

Monitoring Point Site Area

Date of Intervention 06-Dec-2024 to 07-Dec-2024

Monitoring Coordinates 28°33'20.4"N 70°16'39.5"E

Monitoring

LDL Average Obtained

D
arameter :
Par * Duration

Concentration

Nitrogen Dioxide (NO;) ug/m? 24 Hours 1.00 30.80 800
Nitrogen Oxide (NO) pg/m? 24 Hours 1.00 14.82 40.0
NOx ug/m? 24 Hours 1.00 45.62 120.0
Sulphur Dioxide (802) pg/m’ 24 Hours 1.00 1576 120.0
Carbon Monoxide (CO) mg/m? 24 Hours 0.01 1,48 5.0%
Ozone (03) pg/m? 24 Hours - 21.37 130.0%*
Particulate Matter (PMzs) pg/m? 24 Hours 1.00 2847 354
Particulate Matter (PMyg) pg/m’ 24 Hours 1.00 125.32 150.0
i;‘:"l’::“(tshl;‘-;"iﬂlhlc pg/m’ 24 Hours 1.00 188.79 300.0
Lead Airborne Particles pg/m? 24 Hours 018 1.5
Abbreviations: i o

ng/m*= Micrograms per Cubic Meter

mg/m’= Milligrams per Cubic Meter

LDL= Lowest Detecuion Limit

PEQS= Punjab Environmental Quality Standards
*08 hour standard for CO

**(1 hour standard for O,

Monitoring Performed By:
t u J,S

Muhammad Ilyas T

Deputy Anal

ww.goee. pk
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Environmental and Social Impact Assessment (ESIA) of 132-kV Arifwala-1l, 132-kV Dera Ghazi Khan-lll, 132-
kV Khanewal-1l, 132-kV Layyah-II, 132-kV Rahim Yar Khan-Ill and 132-kV Shah Jamal Grid Stations and
Associated 132-kV Transmission Lines

Green Crescent

Environmental Consultants Pvt. Ltd. Sr. No# 24A/ 19705

Meteorological Data

SCEC-PK 3201/ 2024
Job Reference Number GCEC-PK-PU-320/2024
Monitoring Point Site Area
Date of Intervention 06-Dec-2024 to 07-Dec-2024
Monitoring Coordinates 28°33'20.4"N 70°16'39 5"E

Ambient

Wind Velocity Humidity Pressure

Time Temperature Wind Direction , : (mm of Hg)

m/s o
08:15 19 NE 6.8 48 756.3
09:15 19 NE 6.9 48 757.0
10:15 20 NE 6.7 48 *‘- 7
11:15 20 NE 6.9 46 358
12:15 22 NE 6.7 39 7574
13:15 24 NE 5.1 34 :j"—
14:15 25 NW 6.0 31 56
15:15 26 NW 5.9 29 757.8
16:15 25 NW 5.4 29 757.1
17:15 21 NW 58 33 758.3
18:15 19 NW 5.7 38 56
19:15 17 NW 5.1 45
20:15 16 NW 34 50
21:15 15 N 4.0 52
22:15 15 N 39 54
23:15 13 N 3.7 52
00:15 13 N 3.9 54
01:15 2 N 5.2 54
02:15 1 N 6.8 57
03:15 11 NE 6.7 59
04:15 10 NE 6.2 61 75
05:15 9 NE 6.8 39 756.1
06:15 9 NE 6.5 o 7361
0715 1 NE 6.6 58 755.0

Monitoring Performed By:

Deputy Analyst X ‘\,")
< ) & ey =
Muhammad llyas ¥

7ot9
Block Canal View j 0 \ e . v E
@ EEEOOOE
s R
nsigcee. ae
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Environmental and Social Impact Assessment (ESIA) of 132-kV Arifwala-1l, 132-kV Dera Ghazi Khan-lll, 132-
kV Khanewal-1l, 132-kV Layyah-II, 132-kV Rahim Yar Khan-Ill and 132-kV Shah Jamal Grid Stations and

Associated 132-kV Transmission Lines

Green Crescent

Environmental Consultants Pvt. Ltd.

Noise Level Monitoring Report

Job Reference Number
Monitoring Point
Date of Intervention

Monitoring Coordinates

GCEC-PK-PU-320/2024

Site Area

06-Dec-2024 1o 07-Dec-2024

2873320 4"N 70°1639.5"E

Time

2 2%;
00:15
01:15
02:15
03:15

04:15

wm W N~

J &

05:15

06:15

o«

B s i SRoaliiese Siier oS S

17:
10 08:15
11 09:15
12. 10:15
13 11:15
14 12:15
15. 13:15
16. 14:15
17. | 15:15
18. 16:15
19, 17:15
20 18:15
21 19:15
22 20:15
23 21:15

Night Time Average

Method/Technique

Noise Metet
Noise Meter
Noise Meter
Noise Meter
Noise Meter
Noise Meter
Noise Meter
Noise Meter

Noise Meter
Noise Meter
Noise Meter
Noise Meter
Noise Meter
Noise Meter
Noise Meter
Noise Meter
Naise Mcter
Noise Meter
Noise Meter
Noisc Meter
Noisc Meter
Noise Meter
Noise Mcter
Noise Meter

Results PEQS

LAavg (Commercial)

dB 174
dB 471
dB 154
dB 463
dB 455 35.0
dB 16.5
dB 43.6

dB p
dB 475
dB | 47.4
dB 455
dB 46,4
dB 46.3
dB 46.5
dB 483 65.0
dB 455
dB 453
dB 46.3
dB

dB

Sr. No# 24A/ 19706

|
8ol8
© Pakistan Office: House No. 368-8 , Block Canal View L P «
ahore. Pakistan ( \a Fah 7S ﬁ . E
%) \ V. e o
\\\9/:) VO [\ ai. '7)/ Q-) :
4143318 G — Vs? N

ae @www.gcee pk
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Environmental and Social Impact Assessment (ESIA) of 132-kV Arifwala-1l, 132-kV Dera Ghazi Khan-lll, 132-

kV Khanewal-Il, 132-kV Layyah-Il, 132-kV Rahim Yar Khan-Ill and 132-kV Shah Jamal Grid Stations and
Associated 132-kV Transmission Lines

Green Crescent

Environmental Consultants Pvt. Ltd. Sr. No# 24N 19707

ictorial Evidence for Drinki ater Samplin Ambient Air Monitorin

Figure 1: Drinking Water Sampling Figute 2: Ambient Air Monitoning

End of REpon

© Pakistan Office; House No. 368-B , Block Canal View

g - o

Housing Society, Lahore. Pakistan ( . i - !
§ 0320 4143519, 0320 4143318 AN } e % @ (D) -
@ 042 35962884-85 (@ 03204143318 ? e = |
© manager operations@geee.ae @www.goae.p
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Environmental and Social Impact Assessment (ESIA) of 132-kV Arifwala-1l, 132-kV Dera Ghazi Khan-lll, 132-
kV Khanewal-1l, 132-kV Layyah-II, 132-kV Rahim Yar Khan-Ill and 132-kV Shah Jamal Grid Stations and
Associated 132-kV Transmission Lines

Vanuauiuvil ivi JLatin o MAINRISHIL IVIDINRUTINE 7 Sarnipinnig

Emission Monitoring under CTM-34 or OTM-39

Facility 7 4 |, No of Stacks /Sampling Point
Name & [T, ‘esl, fohv /’ =0
Address iy onfruckon &Qm LY g‘ual Atation_amd, 27 Km Thams
Phone Bl e ¢ Loem
Industry
_Category = suite B
Analyzer Model & Make H_Q’Jba. - 270 [ KQMS/\

Average stack emission Values of CO, NOx {in mg/nM3)

Excess Air / Excess Oxygen (%age):-

Analyzer exposed forRamp-Up phase to the sample gas for 5 minutes

Yes 52_
Yes o

Analyzer flow rate aﬁi EC temperature monitored duri? calibration and testing

Test Data Phase of sample gas recorded with 15 second interval Yes | flo
All key requlremenE to ensure QA/QC complied for sqfd EPA approved Method | Yes E’
Particulate Mattér (PM) Monitoring / Sampling under USEPA Method 5 / 17 [
Model & Make of Iso-kinetic PM Assembly
The PM sampllr? train is complete as per Method s/& 17 Yes [No
Leak Test perfofmed prior to sampling Yes /| No
Field data Shegt for PM Sampling filled during PM'sampling Yes/ | No
Data for deter{nining of “K” factor & DGM "Y” F#ctor filled during sampling Yes] No
All method ke requirements during sampling were compiled to ensure QA/QC | Yes | No_
Filter of Particulate matter is suitable for metal Testing Ygs | No
SOx samplitfg as per Method 8 (Thorin Indicator Method) AL Tl ]
The right apsorbent solution are available for SOx Sampling Yes | No

The equipiment Is capable to maintain flow raté @ 2.0LPM or as per method 8
requirenjent

fes No

Samplirlg for SOx is performed as per method  Yes

No

Ambient Alr Quality Monitoring by Automatic Monitors for CO, 03, 502, NOx, PM2.5 & PM1

| as per method and SOPs

In case of continuous monitoring at a site, One Point QC Check Single analyzer & | Yes | No
Zero/span check is performed every 14 days.

The CE of NOx analyzer is ensured to be maintained within 96% - 104.1% Yes+{ No
Zero/span check is performed prior to starting ambient monitoring Yes L1 No
All key requirements for Critical & Operational Criteria for ambient air Yes | No
monitoring by automatic monitors were compiled during monitoring “
The measuring techniques of monitors comply PEQS Yes . No
Ambient Air Sampling of SPM, PM10, Pb by High Volume Sampler

In case of Sampling for SPM through samplers, the flow rate of sampler comply | Yes | No
PEQS (1.1m3/min). V]
Calibration of Sampler performed prior to sampling Yes L{"No
Vehicular Emissions & Noise Measurement

Sampling of Vehicle emissions and noise measurement have been performed Yes | No

Remarks (if Any):-
s:"f A P ‘th Dated SI
ature ghature M
Lh 06-0T bee, 2004

Tanveer Ahmad
Rssistant Director (%)/Research Offcer
EPA LAB Multan
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Environmental and Social Impact Assessment (ESIA) of 132-kV Arifwala-1l, 132-kV Dera Ghazi Khan-lll, 132-
kV Khanewal-1l, 132-kV Layyah-II, 132-kV Rahim Yar Khan-Ill and 132-kV Shah Jamal Grid Stations and

Associated 132-kV Transmission Lines

Facility Sampling Point
/Project w =0
Name & e . D l
Address LMQMM_(M‘
Phone hulth. kot Nean Tqbal, Abad., Rabim ’Yau._l@
Waste Water (WW) Treatment facility Drinking Water (W) Treat
Primary  Secondary  Tertiary NA
Total WW collected Sample ..%7.. Total Collected Drinking wate
Sample Tag for testing par is assigned on sample container Yes 7 [N
Sample Is preserved properly for each testing parameter Yes ~~ | N
Sample size is adequate for testing the target par Yes L~ NI
Wastewater Flow Measurement performed to ensure ple repr i Yes ~ N(
No. of Waste | Waste Water Flow Water intake Water Mass balance Sample Type
Water outlets | m*/hr from each m*/hr complied during g !" y 5
outlet (Optional) (Optional) sampling (Optional) D a
e — — Yes No Grab™_
Parameter Matrix Contamer | Sample Size | Preservation ;
W
Coliform, Total or Fecal ] Sterile 100 mL Refrigerate 6 C {
Container
Coliform, Total or Fecal, Stenle 100 mL 0,008% Thiosulphate q
Chlorinated Watcr v Container & cooled 6 C
Color, Turbidity v . 500 mL Cool 6 C s
Hardness, Total 1 P,G 500ml INO3 to pH<2 i
Nitrogen, Nllmte I+ Nitrite .G 2 mL H2S04 to pH < 2,
, Phenolic Compounds, A Cool 6C (%
0il & Grease, COD, NH3
Mctals, General PG S00 mL HNO3 topH <2
o lllinscd ¢
<)
Cyanide, Totz e H to pH > 12
3 e, Total PG SO0 mL NaOH to pH > 12,
v Cool 6C . 4
Pesticides, General X Glass 1 Liter Cool 6 C )
Fleld Par; v
Field parameter pH meter, Model Make Measurement Ca
. Method in.
o Tolbondt Aph A —TSo0 R ve
Temp h\'?"{ Lol Thesmo
cl

* Field testing parameters only be validated by RAs, ROs, DD (Labs)
Remarks for Sample Quality (if Any):-

Dated

Ol-Dec—20Y

Vil vewi f.eﬁ
Signature
@

Tanveer Ahmad
Rssistant Director (R)/Reszarch Offcer
EPA LAB Multan

Signature M
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SECTION 1: OBJECTIVES & SCOPE

11 STUDY OBJECTIVES

Followings were the main objectives of the study:

« To assess the current conditions of the environment in the surroundings of project

area.

« To help the consultant and contractor to develop the strategies for the protection and

betterment of environmernt.

1.2 SCOPE OF SERVICES

Scope of services covered following main components:
« Ambient Air Quality Monitoring
« Noise Level Monitoring
«  Drinking Water Sampling & Analysis
MONITORING TEAM

Monitoring team of Green Crescent Environmental Consultants involved in the

monitoring and sampling is given in below table:

Table 1-1 Monitoring Team

8r. No. Name of The Employee Designation

L. Muhammad Ilyas Durrani Executive Field Officer

Page 1 of 21
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SECTION 2: ENVIRONMENTAL

MONITORING, SAMPLING & TESTING

SCHEDULE

Detailed Environmental monitoring was conducted at the mutually agreed sites of project
area. The monitoring and sampling was conducted from 7% Dec to 8% Dec. 2024.

Table 2-1 Environmental Monitoring, Sampling & Testing Schedule

Sr. # Intervention Date Activity Monitoring Location
07-12-2024 to « Ambient Air Quality
1. 08-12-2024 Monitoring O Site Area
* Meteorological Monitoring
> 08-12-2024 O Drinking Water 0 Water i.)ump Near Site
Location
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SECTION 3: ENVIRONMENTAL
MONITORING, SAMPLING & TESTING
LOCATIONS

Environmental monitoring, sampling & testing locations are as per shown in the following
figure.

Ambient Air Monitoring

Google Farth

Figure 3-1: Map Showing Ambient Air Monitoring Locations {7% Dec. to 8% Dec.2024)

Page 3 of 21
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Drinking Water Sampling

Figure 3-2: Map Showing Drinking Water Sampling Location {8t Dec. 2024)

Page 4 of 21

MEPCO 283



Environmental and Social Impact Assessment (ESIA) of 132-kV Arifwala-1l, 132-kV Dera Ghazi Khan-lll, 132-

kV Khanewal-Il, 132-kV Layyah-II, 132-kV Rahim Yar Khan-Ill and 132-kV Shah Jamal Grid Stations and

Associated 132-kV Transmission Lines

(M E Reference Number: GCEC-PK-PU-320/2024

R -

SECTION 4: ENVIRONMENTAL
MONITORING, SAMPLING & TESTING
METHODOILOGY

Following is a brief description of the methodology adopted for this Environmental Monitoring,

Sampling & Testing including Ambient Air, Metrological Data, Noise and Water Analysis:

4.1 Onsite Monitoring
Among the environmental parameters selected by the client;

« Ambient Air
« Temperature and pH of water samples

Were monitored onsite. Ambient air monitoring including metrological monitoring and
noise level monitoring was conducted using portable digital instruments while temperature
and pH of the water samples were monitored manually using thermometer and pH strips.

A brief description of each digital instrument used for onsite monitoring is given below;

4.1.1 Vantage Pro2, Davis
The Davis 6152 Wireless Vantage Pro2 Weather Station which was made in 2018 in

America which consists of a console unit and an innovative integrated sensor suite that
includes a rain collector with self-emptying bucket, temperature and humidity sensors and
an anemometer. The sensor suite is housed inside a radiation shield, protecting the sensors
against solar radiation and additional sources of reflected and/or radiated heat. It provides
accurate weather data in a sophisticated yet easy-to-read format. With Wireless Vantage

Pro2 Weather Station we can continuously measure metrological parameters including;
+  Temperature
+  Wind Direction
+  Wind Velocity
+  Humidity

Page 5 of 21
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+ Atmospheric Pressure

Davis wireless weather station Vintage Pro2 was used for the assessment of these

parameters according to standard operating procedures and obtained results are presented
in Annex-1 of this report.

Figure 4-1: View of Davis Vintage Pro at Site

4.1.2 Dust Trak II Aerosol Monitor 8530, TSI
The Dust Trak IT Aerosol Monitor 8530 is a desktop battery-operated, data-logging, light-

scattering laser photometer which was manufactured in 2014, that gives you realtime

aerosol mass readings.

It uses a sheath air system that isolates the aerosol in the optics chamber to keep the optics

clean for improved reliability and low maintenance. Using this instrument, particulate

matter was monitored including;

0 PMio
0 PMas
o TSP
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Figure 4-2: DustTrak II aerosol monitor 8530

4.1.3 Model 407730 Digital Sound Level Meter, Extech

It is 2 noise measuring instrument used to assess sound levels by measuring sound pressure.
Often referred to as a sound pressure level (SPL) meter, decibel (dB) meter, noise meter or
noise dosimeter, a sound level meter uses a microphone to capture sound. The sound is
then evaluated within the device and acoustic measurement values are displayed. The most
common unit of acoustic measurement for sound is the decibel (dBA). Hourly noise level
monitoring was done for 24 hours at each point of selected location. Digital Sound meter

was manufactured in 2014.

Noise level using portable digital sound meter was monitored at client’s mumally agreed
monitoring points. Noise level measurement was performed according to standard operating

procedures and obtained results are presented in Annex-1 of this report.
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Figure 4-3 View of Digital Sound Level Meter

4.1.4 HORIBA
HORIBA, was manufactured in 2017, a Japanese brand which consists of ambient air

analyzers and sampling systems for the measurement of regulatory pollutants and air quality
control. Tt offers complete tailored or individual air quality monitoring solutions, in order

to meet the requirements and regulatory needs of environmental monitoring.

4.1.4.1 AC32M. NITROGEN OXIDES ANALYZER (NO, NOX, NO2)
Chemiluminescence technology based, T UV & US EPA approved. It is single chambered

chemiluminescence technology with ultra-compact and lightweight — rackable 19" /3U. On
board web server compatible with any internet browser and user interface with online help
for the display, configuration, maintenance, diagnostics or software updating of the
analyzer, remotely. It is capable to detect low levels of nitrogen oxides (NO-NO2-

NOx) with standard ranges: 0-0.1/0.2/0.5/1.0 ppm

4.1.4.2 AF22E. NEW E-SERIES SO2 ANALYZER
UV Fluorescent sulfur dioxide analyzer AF22e, TUV certified and US-EPA approved for

compliance with ISO 10498, 2008/50/EC, en 14212, EN 15267, 40 CFR part 53 SUB B
and SUB C.

It is a light weight eco-friendly & eco-innovative conception unit which detects early signs
of trouble, allows predictive maintenance, identifies the service needed and guides the

service operations step by step.

It provides real-time calibration graph, animated synoptic, auto-diagnostic, control and
maintenance data screens can be displayed while the instrument is operating. It provides

superior metrological presentations for SO2 measurements in the range as low as 0.05 ppm

ES
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4.1.4.3 CO12E. NEW E-SERIES CO ANALYZER
Non dispersive Infra-Red carbon monoxide analyzer CO12e, TUV certified and US-EPA

approved for compliance with ISO 4224, EN 14626, EN 15267, 40 CFR part 53 SUB B
and SUB C.

It is a light weight eco-friendly & eco-innovative conception unit with breakthrough
mechanical design for weight and power saving as well as thermal insulation & reliability.
It has automatic or programmable response time adjustment, ensuring efficient monitoring
of low concentration levels of carbon monoxide. It provides superior metrological

presentations for CO measurements in the range 0-100 ppm.

4.2 Water Sample Collection and Preservation

Water samples were collected from mutually agreed sampling points according to the SOPs
based on American Public Health Association (APHA) for water sampling and analysis.
Decontaminated Plastic bottles were used to collect the samples. To prevent air bubbles
from being trapped in the bottles, they were filled to the brim. The lids of the sampling
bottles were then replaced tightly. The bottles were then labeled and chain of custody forms
were filled out and signed to keep track of the collected samples. Collected samples were
then preserved in appropriate containers as per APHA Preservation Guidelines. A shipping
container containing ice packs with maintained temperature was used for transporting the

samples from sampling location to GCEC Lahore Branch for testing.
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4.2.1 Drinking Water Sampling & Analysis
Sampling for drinking water was carried out at mutually agreed sampling points. Physical

and chemical parameters were analyzed afterwards in GCEC labs for drinking water sample.
Analytical methods used during the laboratory testing were in line with the American Public
Health Association’s Standard Methods for the Examination of Water.

Analysis Results are presented in Annex 1 of this report.

4.3 Sample Tagging and Chain of Custody

In GCEC Lahore Branch, samples and chain of custody form were handed over by Field
Monitoring Staff to the Coordination Staff for in-house tagging and logging according to
the company’s policy and handed over to the Laboratory Staff for further physical, chemical
and microbiological testing. A brief description of each sampling type and further

proceedings are also discussed in following section.

SECTION 5: RESULTS & DISCUSSIONS

This section of the report presents the Environmental testing results of noise-level

monitoring, ambient air quality & drinking water analysis
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5.1 Background Noise Level Monitoring

The Noise monitoring activity was carried at different locations. Monitoring schedule is

presented in Table 2-1. While a brief description of monitoring session is as below.

Houtly noise monitoring was conducted at four selected locations. The results of
monitoring locations were compared with commercial noise standards for Punjab
Environmental Quality Standards i.e., 65.0 dB (A) for Day Time and 55.0 dB (A) for Night

Time.

Discussion on Noise Results
Noise level Monitoring was conducted for 24 hours at four monitoring locations. The

monitoring results obtained are not complying with the commercial noise standards of

PEQS. Day and Night Time averages for monitoring points are presented in figures below.

70.00 65.0

Site Area

¥ Day Time Noise Average ®PEQS

Figure 5-1: Day Time Average Noise Level Value Compared with Respective PEQS Standards
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(7% Dec. to 8% Dec.2024)

Site Area

¥ Night Time Noise Average ®PEQS

Figure 5-2: Night Time Average Noise Level Value Compared with Respective PEQS Standards
{7 Dec. to 8% Dec.2024)

5.2 Ambient Air Quality Monitoring
The activity for monitoring the ambient air conditions was carried out at the agreed sites and its

vicinity, for 24 hours at two monitoring locations starting from (7 Dec. to 8* Dec.2024). To
assess the current quality of ambient air, Carbon Monoxide, Oxides of Nitrogen, Sulphur Dioxide,
Ozone, Lead and Particulate Matter were monitored. Summary of monitoring results is presented

in Table 5-1. Detailed result reports are also attached as Annex 1.

Discussion of NOx Measurements

The readings of NO, NO; and NOx for the project site and its surroundings comply with
the Punjab Environmental Quality Standards ie, 40 pg/md, 80 pg/m?® and 120 pg/m?
respectively. Sum of NO and NOz is termed as NOx. NOx results found at the monitoring
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location were within the PEQS limits. Monitoring results, compared with PEQS Standards,
are graphically presented in figure below and in Summary Table below.

120.00

40.00 37.56
40.00 25.88

20.00 - 1168

Site Area
NO, NO2, NOx (ug/m3)
¥ Nitrogen Dioxide (NO2) EFEQS
Nitrogen oxide (NO) EFEQS
¥ Oxides of Nitrogen (NOx) FEQS
Figure 5-3: Daily Average NOx Measurements Compared with Respective PEQS Standards

{7® Dec. to 8® Dec.2024)

Discussion of SO2 Measurements

The SO2 reading for both monitoring locations is presented in the summary table which
depicts that the monitoring results are within the prescribed limits of PEQSie. 120 pg/m?.
SO; results found at all two monitoring locations are within the PEQS limits.

Monitoring results, compared with PEQS Standards, are also graphically presented in figure
below and in Summary Table 5-1 and 5-2.
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0.00

Site Area

# Sulphur Dioxide (302) mPEQS
Figure 5-4: Daily Average $O2 Measurement Compared with Respective PEQS Standards {7t

Dec. to 8t Dec.2024)

Discussion of CO Measurements
Carbon Monoxide (CO) was monitored for 24 hours at two monitoring locations. The CO
values detected at monitoring locations are within the permissible limit of PEQS ie., 5.0

mg/m?. Monitoring results, compared with PEQS Standards, are graphically presented in
figure below and in Summary Table below.
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CO (mg/m3)

21

Site Area

u Carbon Monoxide (CO)

Discussion of Lead Measurements

Table 5-1.

= PEQS

Figure 5-5: Daily Average CO Measurement Compared with Respective PEQS Standards

{7® Dec. to 8% Dec.2024)

Lead was monitored for 24 hours at two monitoring locations. The values detected at
monitoring locations are within the permissible limit of PEQS i.e., 1.50 ug/m?. Monitoring
results, compared with PEQS, are graphically presented in figure below and in Summary
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Associated 132-kV Transmission Lines

(M E Reference Number: GCEC-PK-PU-320/2024
[ R ey T w—

1.60

140

1.20
-

E 1.00
go.so
3 0.60

0.40

0.20

0.00
Site Area

Elead WPEQS

Figure 5-6: Daily Average Lead Measurement Compared with Respective PEQS Standards

{7® Dec. to 8 Dec.2024)

Discussion of Ozone (Os) Measurements
Ozone was monitored for 24 hours at two monitoring locations. The values detected at all

two monitoring locations are within the permissible limit of PEQS ie., 130 ug/m?’.
Monitoring results, compared with PEQS Standards, are graphically presented in figure
below and in Summary Table below.

140

120

? 100

i.

20

Site Area

H(QOzone WPEQS

Figure 5-7: Daily Average Ozone Measurement Compared with Respective PEQS Standards

{7? Dec. to 8% Dec.2024)
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Environmental and Social Impact Assessment (ESIA) of 132-kV Arifwala-1l, 132-kV Dera Ghazi Khan-lll, 132-

kV Khanewal-Il, 132-kV Layyah-II, 132-kV Rahim Yar Khan-Ill and 132-kV Shah Jamal Grid Stations and
Associated 132-kV Transmission Lines

(M“ﬁ Reference Number: GCEC-PK-PU-320,/2024

Discussion on Particulate Matter (PMio, PM, 5, TSP)
The monitoring results of FMyg, FM, 5 and TSP for all sites are compared with Punjab

Environmental Quality Standard i.e., 150 pg/m?. The values of PMyo, FMzs and TSP were
found falling within the prescribed limits of PEQS Limits, except for FMz5and FMyein
CB-I Construction Site. Monitoring result, compared with PEQS Standards, is graphically
presented in figure below and in Summary Table below.

500.00
400.00
200.00 g -
= il ¢

0.00

Site Area
PM (pg/m3)
¥ Particulate Matter (PM10) NPEQS

¥ Particulate Matter (PM2.5) "PEQS

¥ Total Suspended Particulate PEQS

Figure 5-8: Daily Average TSP Measurements Compared with Respective PEQS Standards

{7 Dec. to 8% Dec.2024)

Page 17 of 21

MEPCO 296



Environmental and Social Impact Assessment (ESIA) of 132-kV Arifwala-1l, 132-kV Dera Ghazi Khan-lll, 132-

kV Khanewal-Il, 132-kV Layyah-II, 132-kV Rahim Yar Khan-Ill and 132-kV Shah Jamal Grid Stations and

Associated 132-kV Transmission Lines

M) o meslirey K gphmive o

Table 5-1 Summary of Ambient Air Quality Monitoring Results

(M E Reference Number: GCEC-PK-PU-320/2024

Location Identification
Monitoring Site: 01
Monitoring Location: Site Area
Date: 07-Dec-2024 to 08-Dec-2024
Coordinates: 29°56'11.5"N 70°58'05.7"E
Average
) Monitoring Obtained
Parameter Unit Duration LDL Coniiniaeea PEQS
01
Nitrogen Dioxide {(NO3) p,g/mJ 24 Hours 1.00 25.88 80.0
pg/md 24 Hours
Nitrogen oxide {NO) 1.00 11.68 40.0
p.g/m3 24 Hours 1.00 3756 120.0
NOx
ug/md 24 Hours 1.00 21.00 120.0
Sulphur Dioxide {(SO3)
Carbon Monoxide {CO) mg/m? 24 Hours 001 1.03 5.0
ug/m® 24 Hours - 14.93 130.0%*
Ozone (O3)
Lead ug/md 24 Hours 0.05 0.17 1.50
ug/md 24 Hours
Particulate Matter (PMy) 1.00 112.26 150.0
;.Lg/nﬂ 24 Hours
Particulate Matter (PMss) 1.00 20.41 350
Page 18 of 21
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Environmental and Social Impact Assessment (ESIA) of 132-kV Arifwala-1l, 132-kV Dera Ghazi Khan-lll, 132-
kV Khanewal-Il, 132-kV Layyah-II, 132-kV Rahim Yar Khan-Ill and 132-kV Shah Jamal Grid Stations and
Associated 132-kV Transmission Lines

(Mﬁ Reference Number: GCEC-PK-PU-320,/2024

Total Suspended pg/md 24 Hours
Particulate (TSP) 1.00 167.67 500.0

Abbreviations:

LDL= Lowest Detection Limat

PEQS= Punjab Environmental Quality Standards

*(24 Hours Standard for all the parameters Except Os and CO)
*¥(1 Hour Standard for Og)

*(24 Hours Standard for all the parameters Except

O3) pg/m3= Micrograms per Cubic Meter mg/m?®=
Milligrams per Cubic Meter
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Environmental and Social Impact Assessment (ESIA) of 132-kV Arifwala-1l, 132-kV Dera Ghazi Khan-lll, 132-

kV Khanewal-Il, 132-kV Layyah-II, 132-kV Rahim Yar Khan-Ill and 132-kV Shah Jamal Grid Stations and

Associated 132-kV Transmission Lines

(M E Reference Number: GCEC-PK-PU-320/2024

M) o meslirey K gphmive o

5.3 Drinking Water Analysis

Drinking water sample were collected from one location on 08-12-2024 which were
preserved and submitted in GCEC-Laboratory according to the standard methods.
Summary of Analysis Results are given below in Table 5-3.

Discussion on Results

The laboratory test results of drinking water samples are summarized in the table below. It

is obvious from the analysis results that the drinking water meets the permissible limits

of Punjab Environmental Quality Standards for all tested parameters
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Environmental and Social Impact Assessment (ESIA) of 132-kV Arifwala-1l, 132-kV Dera Ghazi Khan-lll, 132-
kV Khanewal-Il, 132-kV Layyah-II, 132-kV Rahim Yar Khan-Ill and 132-kV Shah Jamal Grid Stations and
Associated 132-kV Transmission Lines

M Reference Number: GCEC-PK-PU-320/2024

PN Cormeslirn Ergphmm o

Table 5-2 Summary of Drinking Water Analysis Results

Sample Marking & Identification
01 Water Pump Near Site Location Sampling Coordinates: 29°56'11.5"N 70°58'05.7"E
) ) Result
Parameters Analysis Method Unit LOR o FEQS
PHYSICAL & CHEMIC, :

pH** APHA-4500H*B - 0.01 7.09 6.5-85
QOdor In-house - - Cdotless Non-Objectionable
Taste In-house - - Swreet Non-Objectionable
Color APHA-21200B/C Pt/Co 1.0 <1.0 €15 TCU
Turbidity** APHA-2130 B NTU - <01 <5 NTU
Total Hardness** APHA-2340B & C mg/1 01 34.0 <500 mg/1
Total Dissolved Solid (TDS)** APHA-2540 C mg/1 1.0 7320 =< 1000
Ammonia APHA4500-NH;s-B mg/1 0.002 =0.002 -
Chloride (Cl)** APHA4500C B mg/1 .24 66.53 < 250
Cyanide (CN) APHAA4500CN B mg/1 0.0 <00 <00
Fluoride (F)** APHAA4500F- D mg/1 0.01 <001 1.5
Nitrite APHA-4500NC2 B mg/1 0.01 <00 <3 (?
Nitrate** APHA-4500NC3 C mg/1 0.1 =01 =50
Phenolic Compound APHA-5330 D mg/1 .01 =<0.01 5
Residual Chlorine APHAA4500C] G mg/1 01 =01 0.2-005
Aluminum (Al) APHA-3111A1 B mg/1 0.028 <0028 =02
Cadmium** APHA-3111Cd B mg/1 (.0028 «0.0028 0.0
Copper** APHA-3111Cu B mg/1 0.0045 «0.0045 2
Chromium** APHA-3111Ce B mg/1 (.0054 «0.0054 < 005 (P)
Mercury APHA-3112Hg B mg/1 (.0008 «<0.0008 < 0o
Antimony (Sh)** APHA-31115b B mg/1 - ND < DO0S (P)
Nickel** APHA-311INi C mg/1 0.008 «0.008 <002
Zinc** APHA-3111Zn B mg/1 (.0033 «0.0033 5.0
Arsenic APHA-3111As B mg/1 0.01 =00 < 005 (P)
Barium APHA-3111Ba B mg/1 0.031 <0.031 07
Manganese** APHA-3111Mn B mg/1 0.0016 «0.0016 =0s
Iron** APHA-3111Fe B mg/1 0.1 =01 -
Boron APHA-4500-B (C) mg/1 0.1 =01 0.3
Lead** APHA-3111Pb B mg/1 0013 =0.013 <00
Selenium APHA-31118e B mg/1 - ND 101 (P)
Total Coliforms APHA9222 B CFU/100ml Absent 0/ 100ml
Faecal Coliforms (Ecoli) APHA9222D CFU/100ml Absent 0/100ml
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Environmental and Social Impact Assessment (ESIA) of 132-kV Arifwala-1l, 132-kV Dera Ghazi Khan-lll, 132-

kV Khanewal-Il, 132-kV Layyah-II, 132-kV Rahim Yar Khan-Ill and 132-kV Shah Jamal Grid Stations and

Associated 132-kV Transmission Lines

PN Cormeslirn Ergphmm o

(M E Reference Number: GCEC-PK-PU-320/2024

Abbreviations:
Note:

at 251 5C° and bumids'y at 50120%.
Disclaimer: The reswits are soley \f the sample provided. ¥4 AN the starred parameters are PNAC accredited.

ND: Not Detected LOR: Limit of Reporting PEQS: Punjab Bavironmental Quality Standards

* Uncertatse’y of ail the parameters and laborato.y conditions at the time f ataysis will be provided as per client’s requiresent. The lab environmental conditions are maintaised

SECTION 6: CONCILUSION

conditions of its surroundings.

within the permissible limits of Punjab Environmental Quality Standards.

commercial noise of Punjab Environmental Quality Standards.

Environmental Quality Standards.

Environmental monitoring was performed at mutually agreed sites to assess the environmental

The results of ambient air monitoring depict that all the tested parameters for air quality were

Noise monitoring results of both sites were in compliance with the prescribed limits for

Results of drinking water sample showed compliance with permissible limits of Punjab
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Environmental and Social Impact Assessment (ESIA) of 132-kV Arifwala-1l, 132-kV Dera Ghazi Khan-lll, 132-
kV Khanewal-Il, 132-kV Layyah-II, 132-kV Rahim Yar Khan-Ill and 132-kV Shah Jamal Grid Stations and
Associated 132-kV Transmission Lines

Reference Number: GCEC-PK-PU-320/2024

Environmental

Monttoring, Sampling

& Testing

Analysis Reports
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Environmental and Social Impact Assessment (ESIA) of 132-kV Arifwala-1l, 132-kV Dera Ghazi Khan-lll, 132-
kV Khanewal-1l, 132-kV Layyah-II, 132-kV Rahim Yar Khan-Ill and 132-kV Shah Jamal Grid Stations and
Associated 132-kV Transmission Lines

" Green Crescent
Environmental Consultants Pvt. Ltd. Sr. No# 24A/ 19708

Monitoring & Test Report

e Drinking Water GOPA Intec-

e Ambient Air Multitech Consulting

® Meteorological Data Engineers

e (District Shahjamal)
14" Dec. 2024

Job Reference No.: GCEC-PK-PU-320/2024

O Pakistan Office; House No. 368-8 , Block Canal View

Housing Society, Lahore. Pakistan ( e\‘\\’ "“Y‘ e . e
§ 03204143519, 0320 4143318 iﬁ{’/ VOF =S (7) \@. y,
@ 042 35962884-85 (B 0320 4143318 3 s - s? e = |

© manager operations@goee.ae @www.gcee pk
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Environmental and Social Impact Assessment (ESIA) of 132-kV Arifwala-1l, 132-kV Dera Ghazi Khan-lll, 132-
kV Khanewal-1l, 132-kV Layyah-II, 132-kV Rahim Yar Khan-Ill and 132-kV Shah Jamal Grid Stations and

Associated 132-kV Transmission Lines

Client Name:

Consultant Name:

Project Namc:

Name of Contact Person:
Designation:

Contact Number:

Email:

Address:

Green Crescent

Environmental Consultants Pvt. Ltd.

Sr. No# 24A/ 19709

Multan Electric Power Company (MEPCO
GOPA Intec-Multitech Consulting Engincers

1ent Project (EDEIP) for the
Km Transmission Line

Electricity Distribution Efficiency Improve

Construction of 132 kV Gnd Station and 2

Mr. Hassan Raza
Managing Dircctor
0321-4553805
Hassan@mcepak.com

121}, Johat Town, Lahore, Pakistan

Director:
Telephone:
Fax:
Email:
Address

Mr. Mian Khurram Usman

| +92 42 35962885

+92 42 35962884
manager.operations@gcee ac

House No. 368-B Block B, Canal View, Lahore

Signatories:

S\, 2 = : - -
(€2 £ ,“y—o{ \ = u
5 2 At )
\;!’.‘; \v' 4 e :’) ‘*‘&,-)/ e
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Environmental and Social Impact Assessment (ESIA) of 132-kV Arifwala-1l, 132-kV Dera Ghazi Khan-lll, 132-

kV Khanewal-1l, 132-kV Layyah-II, 132-kV Rahim Yar Khan-Ill and 132-kV Shah Jamal Grid Stations and

Associated 132-kV Transmission Lines

© Pakistan Office: House No. 368-B , Block Canal View

-

Rl

@ 042 35662884-85 (B 0320 4143318
© manager.operations@geee.ae Gwww.goee. |

Green Crescent

CHEMICAL ANALYSIS TEST REPORT (DRINKING WATER)

Job Ref, No: GCEC-PK-PU-320/2024 Client Name: Multan Electric Power Company (MEPCO,

Telephone No. (337-9820818 Consultant Name: TGOP_A_hncc- Multitech Consulting Engincers |

Sample Date: | 08-12-2024 Sample Matrix: ik ip |
" Sample Receipt Date: | 09.12-2024 Sampled By: | GCEc N

Gub/(iompontm Grab Sampling Date of Completion of Analysis: I 13-12

Address: 121], Johar Town, Lahore, Pakistan ‘

Electricity Distnbution Efficiency Improvement Project (EDETP) for the Conseruction of 132 kV Grid Saanon and 27

Project Name: "
} Km Traasmission Line

Water Pump Near Site ocation

| pH* APHA-4500H* B - | 0.0 709 65-85
Odor 1n-house - Odorless Non-Objectionshle
Taste_ In-house - i Swect Non-Objectionabk
| Color APHA-2120 B/C Pe/Co 10 — <10 U
| Tucbidity®* APHA-2130 B NTU [ <0.1
Toral Hardness** APHA-2340B & C mg/l 0.1 _ 3440 |
Total Dissolved Solid (TDS)** APHA-2540 C mg/| 1.0 7320
Ammonia APHAA500-NHy-B mg/] 0.002 <0002
" Chioride** | _APHA-4500CI B mg/1 0.24 66.53
Cyanide (CN) APHA4S00CN E mg/| 0,01 <001
Fluoride (F)** APHA4S00F D__ mg/1 0,01 —_<0q
Nitrite APHA-4500NO2 B mg/| 0.01 <001
Nitrate** APHA-4500NO3 C mg/l 0.1 <01
_Phenolic Compound APHA-5530 D mg/l 0.01 <0.01
Residual Chlorine APHA4500CI G mg/| 0.1 <0l
Alumi (A1) APHA3ILIALB mg/l 0.028 <0028
[ Cadmium** APHA-3111C4 B g/l 0.0028 00028
Copper** APHA3111Cu B ng/! 0.0045 <0045
[ Chromium®* APHA-3111Ce B mg/1 0,0054
| Mercury APHA-3112Hg B mg/ 0.0008
| Antimony (Sh)** APHA-31115b B my/1 -
Nickel** APHASIINIC g/l 0.008
| Zinc** APHA3111Zn B “mg/1 0.0033 Ty
" Arsenic APHA3T1{As B mg/l 0oL |
Barium APHA3I1IBaB | g/l 0031 |
Mangancse** APHA-311 IMn B my/1 00016
Tron** APHA-3111Fc B mg/| 0.1 |
Boron APHA-4300-H (€) mg/1 0.1 0.3
Lead** APHA Ph B mg/1 0013 < 045
Selenium APHA-31118¢ B mg/] 001 (7
| Total Colif APHA9222 B CFU/100ml Absent 0/ 100mi l
Faccal Coliforms (Ecoli) | APHA9222D | CEU/100ml [ Absent | 0/100kn) |
| Abbreviations: |
ND: Not Detected LOR: Limit of Reporting PEQS: Punjab Envitonmental Quality Standards |
ote;

U wcertasnty of all the parumeters and lab

wiory conditions at the time of analysiz we be provided as per client's requirimint,
meaintarned at 254 5C° and dwmnidity at 50220%. Disclaimer: Tlhv resuits are solely of the zamgie prosided. *

mmsvntal conditmes are
wmelers are PNAC «

Sample Analyzed By:

Housing Society, Lahore. Pakistan
0320 4143519, 0320 4143318

Environmental Consultants Pvt. Ltd. Sr. No# 24A/ 19710
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Environmental and Social Impact Assessment (ESIA) of 132-kV Arifwala-1l, 132-kV Dera Ghazi Khan-lll, 132-
kV Khanewal-1l, 132-kV Layyah-II, 132-kV Rahim Yar Khan-Ill and 132-kV Shah Jamal Grid Stations and
Associated 132-kV Transmission Lines

Green Crescent

Environmental Consultants Pvt. Ltd. st No# 24A/ 19711

Ambient Air Monitoring ].ocation

SITE AREA
(Shah Jamal)

© Pakistan Office; House No. 368-8 , Block Canal View
Housing Society, Lahore. Pakistan

[§ 0320 4143519, 0320 4143318

@ 042 35962884-85 @ 0320 4143318

© manager.operatans@gcee. ae $www.gcee pk
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Environmental and Social Impact Assessment (ESIA) of 132-kV Arifwala-1l, 132-kV Dera Ghazi Khan-lll, 132-
kV Khanewal-1l, 132-kV Layyah-II, 132-kV Rahim Yar Khan-Ill and 132-kV Shah Jamal Grid Stations and
Associated 132-kV Transmission Lines

Green Crescent

Environmental Consultants Pvt. Ltd.

Sr. No# 24A/ 19712

Ambient Air Quality Monitoring

Job Reference Number
Monitoring Point
Date of Intervention

Monitoring Coordinates

GCEC-PK-PU-320/2024
Site Area
07-Dec-2024 1o 08-Dec-2024

29°56'11.5"N 70°58'05.7"E

CcO

NO

NO, S0,

1
)
3
4
i
G
8 19:46
9, 20:46
10 21:46
11 22:46
12 23:46
13 00:46
4 01:46
15 02:44
16 03:46
17 04:4
1R 05:46
19 06:46
20 07:46
21 08:46
22 0946
23 10:46
24 11:46
Avcrage .
Concentration

(mg/m')

Monitoring Performed By:

Deputy Analyst

A O
Muhammad Ilyas U i

15

1.05
1.22
0.24
1.15
1.23
0.15
1.09
1.08
1.24
0.96
092
098
1.00
092
0.98
1.14
1.13
1.15
1.12
1.18
1.20
117
1.06
1.01

103

(ng/m?)

(ng/m’) (ng/m')

11.21 2472 35.93 2183
10.37 28.60 38.97 1972
11,00 27.03 38.03 15.92
12.15 27.87 $0.02 18.02
11.42 24.62 36.04 19.07
11.31 24.09 35.41 2022
11.94 25.25 37.19 20.85
13.10 28.08 4117 22,52
12.15 24.62 36.77 2441
11.31 25.88 37.19 25.35
10.37 24.72 35.09 22.52
10.48 26.82 37.29 21.16
8.90 28.08 36.98 2546
10.27 29.44 39,70 23.15
9.74 27.87 37.61 21,89
12.36 2713 39.49 2095
12.05 29.12 41.17 21.37
1299 27.03 40,02 25.25
1131 27.76 39.08 24.41
12.26 26.92 39.18 2326
11.52 24.62 36.14 22.10
1142 26.82 38.24 20.74
1131 39.18 21.48
12.15 39.18 20.17
11.68 25.88 37.56 2100
‘/,/V
//
4
/
/
[
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A
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Environmental and Social Impact Assessment (ESIA) of 132-kV Arifwala-1l, 132-kV Dera Ghazi Khan-lll, 132-
kV Khanewal-1l, 132-kV Layyah-II, 132-kV Rahim Yar Khan-Ill and 132-kV Shah Jamal Grid Stations and
Associated 132-kV Transmission Lines

Green Crescent

Environmental Consultants Pvt. Ltd. Sr. No# 24A/ 19713

Ambient Air Quality Monitoring

Job Reference Number B (v;ijl.(:'l)l\"pu'_;l(): 2024
Monitoring Point B Site Area
‘l?);l_c_;f_l—l;l;';'cmion - 07-Dec-2024 to 08-Dec-2024
Monitoring Coordinates 29°56'11.5"N 70°58'05.7"E

Monitoring

LDI Average Obtained PEQS
Concentration

Parameter Unit 5
Duration

Nitrogen Dioxide (NO3) ug/m? 24 Hours 1.00 25.88 80.0
Nitrogen Oxide (NO) pg/m? 24 Hours 1.00 11.68 40.0
NOx pg/m? 24 Hours 1.00 37.56 120.0
Sulphur Dioxide (SO3) pg/m* 24 Hours 1.00 21,00 1200
Carbon Monoxide (CO) mg/m’ 24 Hours 0.01 1.03 5.0%
Ozone (03) ug/m? 24 Hours - 14.93 130.0+*
Particulate Matter (PM;5) ug/m? 24 Hours 1.00 20.41 35.0
Particulate Matter (PMy) ug/m? 24 Hours 1.00 112.26 1500
o pg/m'  24Houn 100 167.67
Lead Airborne Particles ug/m? 24 Hours - 0.17 15

Abbreviations:

pg/m3= Micrograms per Cubic Meter

mg/m’= Milligrams per Cubic Meter

LDL= Lowest Detection Limit

PEQS= Punjab Environmental Quality Standards
*08 hour standard for CO

**01 hour standard for O5

Monitoring Performed By:
Deputy Analyst \\,m"\
1 ad o

Muhammad llyasL Jy

boty =
© Pakistan Office: House No. 368-B , Block Canal View 8 P <
() AN Poma
) (07 LRSI (@
3 = o Y

238 @www.gcee.pk
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Environmental and Social Impact Assessment (ESIA) of 132-kV Arifwala-1l, 132-kV Dera Ghazi Khan-lll, 132-

kV Khanewal-1l, 132-kV Layyah-II, 132-kV Rahim Yar Khan-Ill and 132-kV Shah Jamal Grid Stations and
Associated 132-kV Transmission Lines

Green Crescent

Environmental Consultants Pvt. Ltd. Sr. No# 24N/ 19714

Meteorological Data

Job Reference Number L‘.(_[f.-[’l\' PU-320/2024

Monitoring Point Site Arca

Date of Intervention 07-Dec-2

24 1o 08-Dec-2024

Monitoring Coordinates 29°56'11.5"N 70°38'05.7"E

Ambient

: ; : Wind Velocity Humidiry Pressure
Time Temperature Wind Direction { (mm of Hg)
m/s

12:46 20 NW 7.3 G0 RRRL
13:46 19 NW 74 62 753.7
14:46 19 W 7.2 62
15:46 19 NW 74 57
16:46 17 NW 7.2 52
17:46 16 NW 7.6 54
18:46 14 NW 75 54
19:46 11 SW 74 54
20:46 11 NW 69 47
21:46 12 W 73 72
22:46 13 \9 72 72
23:46 16 NW 6.6 74
:46 17 SW 6.9 79
01:46 12 NW 15 ™
02:46 12 NW 7.4 72
03:46 12 NE 7.2 66
04:46 11 SW 74 68
05:46 11 SW 77 67
06:46 10 NE 73 66
07:46 9 NE 72 62
08:46 13 SW 77 57
09:406 14 NE 7.3 57
1:46 NE 7.0 59
11:46 i NE . 7.1

//

[

\‘

\\
™~ .
ig
(8. £ e ﬁ E
(&) (@) TR (@) Q@
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Environmental and Social Impact Assessment (ESIA) of 132-kV Arifwala-1l, 132-kV Dera Ghazi Khan-lll, 132-

kV Khanewal-1l, 132-kV Layyah-II, 132-kV Rahim Yar Khan-Ill and 132-kV Shah Jamal Grid Stations and

Associated 132-kV Transmission Lines

Green Crescent

Environmental Consultants Pvt. Ltd.

Noise Level Monitoring Report

Sr. No# 240/ 19715

Job Reference Number

Monitoring Point

Date of Intervention

Monitoring Coordinates

GCEC-PK-PU-320/2024

Site Area

07-Dec-2024 to 08-Dec- 2024

29°56'11,5"N 70°58'05.7"E

23:46
00:46
01:46
02:46
03:46
04:46
05:46
06:46

Method/Technique

Noise Meter
Noise Meter
Noise Meter
Noise Meter
Noise Meter
Noise Meter
Noise Meter
Noise Meter

Night Time Average

dB

Results

LAavg

PEQS

(Commercial)

16,

20

074

08:46
09:46
10:46
11:46
12:46
13:46
14:46
15:46
16:46
17:46
18:46
| 19:46
20:46
21:46
22:46

Deputy Analyst l\%

Muhammad llyas -

Day Time Average

Noise Meter
Noise Meter
Noise Meter
Noise Meter
Noisec Meter
Noise Meter
Noisc Meter
Noise Meter
Noise Meter
Noise Meter
Noise Meter
Noise Meter
Noise Meter
Noisc Meter
Noise Meter
Noise Meter

dB
dB
dB
dB
dB
JdB
dB
dB
dB
dB
dB
1‘5

65.0

-

© Pakistan Office: House No. 368-B , Block Canal View
Housing Society, Lahore. Pakistan

04143318
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Environmental and Social Impact Assessment (ESIA) of 132-kV Arifwala-1l, 132-kV Dera Ghazi Khan-lll, 132-

kV Khanewal-Il, 132-kV Layyah-Il, 132-kV Rahim Yar Khan-Ill and 132-kV Shah Jamal Grid Stations and
Associated 132-kV Transmission Lines

Green Crescent

Environmental Consultants Pvi. Ltd. Sr. No# 24A/ 19716

Figuee 13 Drinking Water Sampling from Water Pump Neas % A
Site Locadon Figure 2: Ambient Air Monitonng of Site Area

End of Report

© Pakistan Office: House No. 368-8 , Block Canal View

Housing Society, Lahore. Pakistan e "-“‘
@ 03204143519, 0320 4143318 1\@} VO
@ 042 350626884-85 (@ 0320 4143318

© manager.operations@gcee.ae @ www,gcee pk
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Environmental and Social Impact Assessment (ESIA) of 132-kV Arifwala-1l, 132-kV Dera Ghazi Khan-lll, 132-
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Emission Monltorlng under CTM-34 or OTM-39
Facility 77 % o of Stacks /Sampling Point
Name & " ::ol
Address
Phone
Industry
Category
Analyzer Model & Make Retvba— 370 AQ ML)
Average stack emission Values of CO, NOx (in mg/nM3) R
Excess Air / Excess Oxygen (%age):-
Analyzer exposed for R@mp-Up phase to the sample[gas for 5 minutes Yes | NO
Analyzer flow rate and EC temperature monitored during calibration and testing | Yes | No/
Test Data Phase of sample gas recorded with 15 sgcond interval Yes | Ng
All key requirements to ensure QA/QC complied for said EPA approved Method | Yes | No
Particulate Matter (PM) Monitoring / Snmpll?éunder USEPA Method 5 / 17 7
Model & Make ﬁf Iso-kinetic PM Assembly /
The PM samplihg train is complete as per Metlod 5 & 17 [ Yes [no
Leak Test performed prior to sampling Yes /| No
Field data Sheet for PM Sampling filled durirfg PM sampling Yes/ | No
Data for dgfermmlng of "K" factor & DGM/’Y" Factor filled during sampling Yeg [ No
All method key requirements during sampling were compiled to ensure QA/QC | Yés | No
Filter of P,értlculate matter is suitable for ﬁ\etal Testing s | No
50x sampling as per Method 8 (Thorin lhdicator Method) /
The rlgl‘t absorbent solution are avallzbfe for SOx Sampling ﬁes No
The gdulpment is capable to maintain 7nw rate @ 2.0LPM or as per method 8 | Yes | No
requirement
Sampling for SOx is performed as per/method {| Yes | No
Ambient Air Quality Monitoring by Automatic Monitors for CO, 03, 502, NOx, PM2.5 & PM1
In case of continuous monitoring at a site, One Point QC Check Single analyzer & | Yes | No
Zero/span check is performed every 14 days.
The CE of NOx analyzer is ensured to be maintained within 96% - 104.1% Yesw1{ No
Zero/span check is performed prior to starting ambient monitoring Yes | No
All key requirements for Critical & Operational Criteria for ambient air Yes | No
monitoring by automatic monitors were compiled during monitoring ]
The measuring techniques of monitors comply PEQS Yes ,_No
Amblent Alr Sampling of SPM, PM10, Pb by High Volume Sampler
In case of Sampling for SPM through samplers, the flow rate of sampler comply | Yes | No
PEQS (1.1m3/min). Ll
Calibration of Sampler performed prior to sampling Yes,+ No
Vehicular Emissions & Noise Measurement
Sampling of Vehicle emissions and noise measurement have been performed Yes | No
| as per method and SOPs

Remarks (if Any):-
Uis veny P‘\é ‘0 Dated

Signature oy
G- o8 Dec,y202Y

Tanveer Ahmad
Rssistant Divector (R)/Research Offcer
EPA LAB Multan

Signature
M
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Faciity Bl T3zl Ditbuhutisa Eliciomeu Sampling Point
/Project Dw
=0
ek L\Fmvm\g.ut BM%&;I '&p‘L thm {
Address MWMMM
Phone [Basfy Janly, Moxe Rukh Kanamdad, Busushi Read !
Waste Water (WW) Treatment facility Drinking Water (W) Treah
Primary Secondary  Tertiary  NA
Total WW collected Sample .x7. Total Collected Drinking water
Sample Tag for testing parameter is assigned on ple container Yes v | NC
Sample is preserved properly for each testing paramet: Yes | NC
Sample size is adequate for testing the target parameters Yes L~ | NC
W ter Flow Measurement performed to ensure sample repr iveness | Yes " | NC
No. of Waste | Waste Water Flow Water intake Water Mass balance Sample Type
Water outlets | m*/hr from each mi/hr complled during D )u'w k;,ﬂ
outlet (Optional) (Optional) sampling (Optional)
= S = Yes No Grab V
Parameter Matrix Container | Sample Size | Preservation |
A ; WS TRW] & s il B s Sl st g™~ O
Coliform, Total or Fecal v Sterile 100 mL Refrigerate 6 C A
Contai
Coliform, Total or Fecal, i Stenle 100 mL 0.008% Thiosulphaic
Chlorinated Water Container & coolel 6 C el
Color, Turbidit (il G | 500 mL | Cool6C ik
Hardness, Tota [l PG 500ml HNO3 1o ﬁ<2 =
trogen, Nitrate | Nitrite PG 2000 mL to pH <
, Phenolic Compounds, Cool 6C
|_Oil & Grease, COD, NH3 | L~ L
Metals, General PG 500 ml. HNO3 to pH <2
Rinsed
(>l 1.1 i
1INO3
Cyamide, Total PG 500 mL NaOH to pH=> 12,
b i o Cool 6C L
Pesticides, General X (ilass 1 Liter Cool 6 C 2
Field Parameters*
Field parameter pH meter, Model Make Measurement Cal
. i Method N inf
pH APHA-YSe0 B | el
Temp Digi
cl

* Field testing parameters only be validated by RAs, ROs, DD (Labs)
Remarks for Sample Quality (if Any):-

Dated
;/I;:\at‘jreve“ ﬁe‘o o —Dee -202Y Signature )
Tanveer Ahmad &'

Assstant Director () Reszarch Ofce

EPA LAB Multan \"2
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Annex C — Environmental Code of Practice
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Environmental Code of Practice

Based on the proposed activities of the project, it is expected that the environmental and
social (E&S) impacts will be localized and minor, which will be addressed through adequate
mitigation measures and related guidelines incorporated in this Environmental Code of
Practice (ECoP). The ECoPs will provide guidelines for the best operating practices through

environmental and social management to be followed by the contractors and relevant staff

during construction.

ECoP 1: waste Management

Project Environmental | Mitigation Measures/ Management Guidelines

Activity/ Impacts

Impact

Source

General Soil and water | The Contractor shall

Waste pollution from | pevelop waste management plan for various specific waste streams
the  improper (e.g., reusable waste, flammable waste, construction debris, food
management waste etc.) prior to commencing of construction and submit to
of wastes and CSC for approval.
excess Organize disposal of all wastes generated during construction in an
materials from environmentally acceptable manner. This will include
the ) consideration of the nature and location of disposal site, so as to
construction cause less environmental impact.
sites. Minimize the production of waste materials by 3R (Reduce, Recycle

and Reuse) approach.

Segregate and reuse or recycle all the wastes, wherever practical.

Prohibit burning of solid waste

Collect and transport non-hazardous wastes to all the approved
disposal sites. Vehicles transporting solid waste shall be covered
with tarps or nets to prevent spilling waste along the route

Train and instruct all personnel in waste management practices and
procedures as a component of the environmental induction
process.

Provide refuse containers at each worksite.

Request suppliers to minimize packaging where practicable.

Place a high emphasis on good housekeeping practices.

Maintain all construction sites in a cleaner, tidy and safe condition
and provide and maintain appropriate facilities as temporary
storage of all wastes before transportation and final disposal.

Hazardous | Health The Contractor shall

Waste hazards and | collect chemical wastes in 200 liter drums (or similar sealed
environmental container), appropriately labeled for safe transport to an approved
impacts due to chemical waste depot.
Improper Store, transport and handle all chemicals avoiding potential
waste environmental pollution.
management | siore all hazardous wastes appropriately in bunded areas away from
practices water courses.

Make available Material Safety Data Sheets (MSDS) for hazardous
materials on-site during construction.

Collect hydrocarbon wastes, including lube oils, for safe transport off-
site for reuse, recycling, treatment or disposal at approved
locations.

Construct concrete or other impermeable flooring to prevent seepage
in case of spills
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ECOP 2: Fuels and Hazardous Goods Management

Project
Activity/

Impact Source

Environmental Impacts

Mitigation Measures/ Management Guidelines

Fuels
hazardous
goods.

and

Materials used in
construction have a
potential to be a source
of contamination.
Improper storage and
handling of  fuels,
lubricants, chemicals
and hazardous
goods/materials on-site,
and potential spills from
these goods may harm
the environment or
health of construction
workers.

The Contractor shall

Prepare spill control procedures and submit the plan for
CSC approval.

Train the relevant construction personnel in handling of
fuels and spill control procedures.

Store dangerous goods in bunded areas on a top of a
sealed plastic sheet away from watercourses; and
also under a rainwater shed (to prevent contact with
rainwater).

Refueling shall occur only within bunded areas.

Make available Material Safety Data Sheet (MSDS) for
chemicals and dangerous goods on-site.

Transport waste of dangerous goods, which cannot be
recycled, to a designated disposal site approved by
EPA or sold to EPA registered vendors.

Provide absorbent and containment material (e.g.,
absorbent matting) where hazardous material are
used and stored and personnel trained in the correct
use.

Provide protective clothing, safety boots, helmets,
masks, gloves, goggles, to the construction
personnel, appropriate to materials in use.

Make sure all containers, drums, and tanks that are
used for storage are in good condition and are
labeled with expiry date. Any container, drum, or
tank that is dented, cracked, or rusted might
eventually leak. Check for leakage regularly to
identify potential problems before they occur.

Put containers and drums in temporary storages in
clearly marked areas, where they will not be run
over by vehicles or heavy machinery. The area
shall preferably slope or drain to a safe collection
area in the event of a spill.

Put containers and drums in permanent storage areas
on an impermeable floor that slopes to a safe
collection area in the event of a spill or leak.

Take all precautionary measures when handling and
storing fuels and lubricants, avoiding environmental
pollution.

Avoid the use of material with greater potential for
contamination by substituting them with more
environmentally friendly materials.

Return the gas cylinders to the supplier. However, if
they are not empty prior to their return, they must
be labeled with the name of the material they
contained or contain, information on the supplier,
cylinder serial number, pressure, their last
hydrostatic test date, and any additional
identification marking that may be considered
necessary.
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ECoP 3: Water Resources Management
Project Activity/ | Environmental Impacts | Mitigation Measures/ Management Guidelines
Impact Source
Hazardous Water pollution from | The Contractor shall
Material ~ and | the storage, handling | Follow the management guidelines proposed in
Waste and disposal of ESCOPs 1 and 2.
hazardous ~ materials | \inimize the generation of sediment, oil and grease,
and _ general excess nutrients, organic matter, litter, debris and
construction waste,

and accidental spillage

any form of waste (particularly petroleum and
chemical wastes). These substances must not enter
waterways, storm water systems or underground
water tables

Discharge from | Waste waters from | The Contractor shall
construction construction sites and | pinimise the amount of exposed soil at any one time
sites work  camps.  The (only clear vegetation immediately before
construction works will construction is about to begin)
modify  groundcover | |nstall temporary drainage works (channels and bunds)
and topography in areas required for sediment and erosion control
changing the surface and around storage areas for construction materials
water drainage | |nstall temporary sediment basins, where appropriate,
patterns of the area to capture sediment-laden run-off from site
including infiltration and | pivert runoff from undisturbed areas around the
storage of storm water. construction site
Stockpile materials away from drainage lines
Prevent all solid entering waterways by collecting solid
waste, oils, chemicals, bitumen spray waste and
wastewaters from brick, concrete and asphalt
cutting and transport to an approved waste disposal
site or recycling depot
Collect, transport and discharge the septic tank waste
from the construction camps in the nearby municipal
waste water treatment plants
Ensure that tires of construction vehicles are cleaned in
the washing bay (constructed at the entrance of the
construction site) to remove the mud from the
wheels. This shall be done in every exit of each
construction vehicle to ensure the local roads are
kept clean.
Soil Erosion | Soil erosion and dust | The Contractor shall
and siltation from the material | Epgure that sealed roads used by construction vehicles
stockpiles will increase are swept regularly to remove sediment.
the  sediment and | \ater the material stockpiles, access roads and bare
contaminant loading of soils on an as required basis to minimize dust.
surface water bodies. Increase the watering frequency during periods of
high risk (e.g. high winds)
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ECoP 4: Drainage Management

Project Activity/
Impact Source

Environmental Impacts

Mitigation Measures/ Management Guidelines

Excavation and
earth  works,
and
construction
yards

Lack of proper drainage
for rainwater/liquid
waste or wastewater
owing to the
construction  activities
harms environment in
terms of water and soil
contamination, and
mosquito growth.

The Contractor shall

Prepare a program for prevent/avoid standing waters,
which CSC will verify in advance and confirm during
implementation

Provide alternative drainage for rainwater if the
construction works/earth-fillings cut the established
drainage line

Establish local drainage line with appropriate silt
collector and silt screen for rainwater or wastewater
connecting to the existing established drainage
lines already there

Rehabilitate road drainage structures immediately if
damaged by contractors’ road transports.

Build new drainage lines as appropriate and required
for wastewater from construction yards connecting
to the available nearby recipient water bodies.
Ensure wastewater quality conforms to the relevant
standards provided by NEQS, before it being
discharged into the recipient water bodies.

Ensure the internal roads/hard surfaces in the
construction  yards/construction camps that
generate has storm water drainage to
accommodate high runoff during downpour and that
there is no stagnant water in the area at the end of
the downpour.

Construct wide drains instead of deep drains to avoid
sand deposition in the drains that require frequent
cleaning.

Provide appropriate silt collector and silt screen at the
inlet and manholes and periodically clean the
drainage system to avoid drainage congestion

Protect natural slopes of drainage channels to ensure
adequate storm water drains.

Regularly inspect and maintain all drainage channels
to assess and alleviate any drainage congestion
problem.

Reduce infiltration of contaminated drainage through
storm water management design

Ponding of
water

Health hazards due to
mosquito breeding

Do not allow ponding of water especially near the waste
storage areas and construction camps

Discard all the storage containers that are capable of
storing of water, after use or store them in inverted
position
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ECOP 5: Soil Quality Management

Project Environmental Mitigation Measures/ Management Guidelines
Activity/ Impacts

Impact

Source

Storage of | Spillage of hazardous | The Contractor shall

hazardous and
toxic chemicals

and toxic chemicals
will contaminate the
soils

Strictly manage the wastes management plans
proposed in ESCOP 1 and storage of materials in
ESCOP 2

Construct appropriate spill contaminant facilities for all
fuel storage areas

Establish and maintain a hazardous materials register
detailing the location and quantities of hazardous
substances including the storage, use of disposals

Train personnel and implement safe work practices for
minimizing the risk of spillage

Identify the cause of contamination, if it is reported, and
contain the area of contamination. The impact may
be contained by isolating the source or implementing
controls around the affected site

Remediate the contaminated land using the most
appropriate available method to achieve required
commercial/industrial guideline validation results

material
piles

Construction

stock

Erosion from
construction material
stockpiles may

contaminate the soils

The Contractor shall

Protect the toe of all stockpiles, where erosion is likely
to occur, with silt fences, straw bales or bunds

ECOP 6: Erosion and Sediment Control

activities
material
stockpiles

and

erosion are 0]
Increased run off and
sedimentation causing
a greater flood hazard
to the downstream, (ii)
destruction of aquatic
environment in nearby
lakes, streams, and
reservoirs caused by
erosion and/or
deposition of sediment

damaging the
spawning grounds of
fish, and (iii)
destruction of

vegetation by burying
or gullying.

Project Environmental Mitigation Measures/ Management Guidelines
Activity/ Impacts

Impact

Source

Construction The impact of soil | The Contractor shall

Locate stockpiles away from drainage lines

Protect the toe of all stockpiles, where erosion is likely to
occur, with silt fences, straw bales or bunds

Remove debris from drainage paths and sediment
control structures

Cover the loose sediments and water them if required

Divert natural runoff around construction areas prior to
any site disturbance

Install protective measures on site prior to construction,
for example, sediment traps

Observe the performance of drainage structures and
erosion controls during rain and modify as required.
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ECOP 7: Top Soil Management

Project Environmental Mitigation Measures/ Management Guidelines
Activity/ Impacts
Impact
Source
Land clearing | Earthworks will impact | The Contractor shall
and earth | the fertile top soils that | sip the top soil to a depth of 15 cm and store in stock
works are  enriched  with piles of height not exceeding 2m.
nutrients  required  for | Remove unwanted materials from top soil like grass,
plant growth or roots of trees and similar others.
agricultural The stockpiles will be done in slopes of 2:1 to reduce
development. surface runoff and enhance percolation through the
mass of stored soil.

Locate topsoil stockpiles in areas outside drainage
lines and protect from erosion.

Construct diversion channels and silt fences around the
topsoil stockpiles to prevent erosion and loss of
topsoil.

Spread the topsoil to maintain the physico-chemical
and biological activity of the soil. The stored top soil
will be utilized for covering all disturbed area and
along the proposed plantation sites

Prior to the re-spreading of topsoil, the ground surface
will be ripped to assist the bunding of the soil layers,
water penetration and revegetation

. Limit equipment and vehicular movements to within the
Transport Vehl_cular_ movement approved construction zone
gg:sstﬁ% rlgh'ﬁoggsway 8: Construct temporary —access tfacks to cross
temporary access roads concentratgd water flow lines at right :_;mgles_
i . " Plan construction access to make use, if possible, of
will affect_the soil fertility the final road alignment
of the agricultural lands Use vehicle-cleaning devices, for example, ramps or
wash down areas

ECoP 8: Topography and Landscaping

and disturb the natural
rainwater/flood  water
drainage as well as will
change the local
landscape.

Project Environmental Mitigation Measures/ Management Guidelines
Activity/ Impacts

Impact

Source

Land clearing | Construction activities | The Contractor shall

and earth | especially  earthworks | Engure the topography of the final surface of all raised
works will change topography

lands (construction yards, approach roads, access
roads, etc.) are conducive to enhance natural
draining of rainwater/flood water;

Keep the final or finished surface of all the raised lands
free from any kind of depression that insists water

logging
Undertake  mitigation = measures  for  erosion
control/prevention by grass-turfing and tree

plantation, where there is a possibility of rain-cut that
will change the shape of topography.

Cover immediately the uncovered open surface that has
no use of construction activities with grass-cover and
tree plantation to prevent soil erosion and bring
improved landscaping
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ECoP 9: Quarry and Borrow Areas Management

Project
Activity/
Impact Source

Environmental
Impacts

Mitigation Measures/ Management Guidelines

Development

and operation of
Quarry and
borrow areas.
The project will
use approved
quarry sites
available near
the project site.
This ESCOP
will be used only
when a new
quarry or
borrow area to
be developed.

Quarry areas will have
impacts on local
topography,
landscaping and natural
drainage.

The Contractor shall

Use only approved quarry and borrow sites

Identify new borrow and quarry areas in consultation
with Project Director, if required.

Reuse excavated or disposed material available in the
project to the maximum extent possible.

Store top soil for reinstatement and landscaping.

Develop surface water collection and drainage
systems, anti-erosion  measures  (berms,
revegetation etc.) and retaining walls and gabions
where required. Implement mitigation measures in
ESCOP 3: Water Resources Management,
ESCOP 6: Erosion and Sediment Control

The use of explosive should be used in as much
minimum quantity as possible to reduce noise,
vibration and dust.

Control dust and air quality deterioration by
application of watering and implementing
mitigation measures proposed in ESCOP 10: Air
Quality Management

Noise and vibration control by ESCOP 11: Noise and
Vibration Management.

ECoP 10: Air Quality Management

combustion of fuels.

Project Environmental Mitigation Measures/ Management Guidelines

Activity/ Impacts

Impact

Source

Construction Air quality can be | The Contractor shall

vehicular traffic | adversely affected by | Fit vehicles with appropriate exhaust systems and
vehicle exhaust emission control devices. Maintain these devices in
emissions and

good working condition.

Operate the vehicles in a fuel efficient manner

Cover haul vehicles carrying dusty materials moving
outside the construction site

Impose speed limits on all vehicle movement at the
worksite to reduce dust emissions

Control the movement of construction traffic

Water construction materials prior to loading and
transport

Service all vehicles regularly to minimize emissions

Limit the idling time of vehicles not more than 2 minutes

Construction
machinery

Air quality can be
adversely affected by
emissions from
machinery and
combustion of fuels.

The Contractor shall

Fit machinery with appropriate exhaust systems and
emission control devices. Maintain these devices in
good working condition in accordance with the
specifications defined by their manufacturers to
maximize combustion efficiency and minimize the
contaminant emissions. Proof or maintenance
register shall be required by the equipment suppliers
and contractors/subcontractors
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Project Environmental Mitigation Measures/ Management Guidelines
Activity/ Impacts

Impact

Source

Focus special attention on containing the emissions
from generators

Machinery causing excess pollution (e.g. visible smoke)
will be banned from construction sites

Service all equipment regularly to minimize emissions

Provide filtering systems, duct collectors or
humidification or other techniques (as applicable) to
the concrete batching and mixing plant to control the
particle emissions in all its stages, including
unloading, collection, aggregate handling, cement
dumping, circulation of trucks and machinery inside
the installations

Water the material stockpiles, access roads and bare
soils on an as required basis to minimize the
potential for environmental nuisance due to dust.
Increase the watering frequency during periods of
high risk (e.g. high winds). Stored materials such as
gravel and sand shall be covered and confined to
avoid their being wind-drifted

Minimize the extent and period of exposure of the bare
surfaces

Reschedule earthwork activities or vegetation clearing
activities, where practical, if necessary to avoid
during periods of high wind and if visible dust is
blowing off-site

Store the cement in silos and minimize the emissions
from silos by equipping them with filters.

Establish adequate locations for storage, mixing and
loading of construction materials, in a way that dust
dispersion is prevented because of such operations

Crushing of rocky and aggregate materials shall be wet-
crushed, or performed with particle emission control
systems

Construction Dust generation from
activities construction sites,
material stockpiles and
access roads is a
nuisance in the
environment and can
be a health hazard.

ECOP 11: Noise and Vibration Management

Project Environmental Mitigation Measures/ Management Guidelines

Activity/ Impacts

Impact Source

Construction Noise quality will be | The Contractor shall

vehicular traffic | deteriorated due 10 | Maintain all vehicles in order to keep it in good working
vehicular traffic order in accordance with manufactures

maintenance procedures

Make sure all drivers will comply with the traffic codes
concerning maximum speed limit, driving hours,
etc.

Organize the loading and unloading of trucks, and
handling operations for the purpose of minimizing
construction noise on the work site
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Project
Activity/
Impact Source

Environmental
Impacts

Mitigation Measures/ Management Guidelines

Construction
machinery

Noise and vibration may
have an impact on
people, property, fauna,
livestock and the natural
environment.

The Contractor shall

Appropriately site all noise generating activities to
avoid noise pollution to local residents

Use the quietest available plant and equipment

Modify equipment to reduce noise (for example, noise
control kits, lining of truck trays or pipelines)

Maintain all equipment in order to keep it in good
working order in accordance with manufactures
maintenance procedures. Equipment suppliers
and contractors shall present proof of maintenance
register of their equipment.

Install acoustic enclosures around generators to
reduce noise levels.

Fit high efficiency mufflers to appropriate construction
equipment

Avoid the unnecessary use of alarms, horns and
sirens

Construction
activity

Noise and vibration may
have an impact on
people, property, fauna,
livestock and the natural
environment.

The Contractor shall

Notify adjacent landholders prior any typical noise
events outside of daylight hours (6 pm to 7 am) if
the construction works are being carried out near
residential areas

Educate the operators of construction equipment on
potential noise problems and the techniques to
minimize noise emissions

Employ best available work practices on-site to
minimize occupational noise levels

Install temporary noise control barriers where
appropriate

Notify affected people if major noisy activities will be
undertaken, e.g. pile driving

Plan activities on site and deliveries to and from site
to minimize impact

Monitor and analyze noise and vibration results and
adjust construction practices as required.

Avoid undertaking the noisiest activities, where
possible, when working at night ( 6pm to 7 am)
near the residential areas
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ECOP 12: Protection of Flora

Project Environmental Mitigation Measures/ Management Guidelines
Activity/ Impacts

Impact

Source

Vegetation Local flora are important | The Contractor shall

clearance to provide shelters for

the birds, offer fruits
and/or timber/fire wood,
protect soil erosion and
overall keep the
environment very
friendly to human-living.
As such damage to flora
has wide range of
adverse environmental
impacts.

Reduce disturbance to surrounding vegetation

Use appropriate type and minimum size of machine to
avoid disturbance to adjacent vegetation.

Get approval from supervision consultant for clearance
of vegetation.

Make selective and careful pruning of trees where
possible to reduce need of tree removal.

Control noxious weeds by disposing of at designated
dump site or burn on site.

Clear only the vegetation that needs to be cleared in
accordance with the plans. These measures are
applicable to both the construction areas as well as
to any associated activities such as sites for
stockpiles, disposal of fill and construction of
diversion roads, etc.

Before excavation, mark the trees that must remain on
the site and cannot be removed.

Do not burn off cleared vegetation — where feasible,
chip or mulch and reuse it for the rehabilitation of
affected areas, temporary access tracks or
landscaping. Mulch provides a seed source, can
limit embankment erosion, retains soil moisture and
nutrients, and encourages re-growth and protection
from weeds.

Return topsoil and mulched vegetation (in areas of
native vegetation) to approximately the same area
of the roadside it came from.

Avoid work within the drip-line of trees to prevent
damage to the tree roots and compacting the soil.

Minimize the length of time the ground is exposed or
excavation left open by clearing and re-vegetate the
area at the earliest practically possible.

Ensure excavation works occur progressively and re-
vegetation done at the earliest

Provide adequate knowledge to the workers regarding
nature protection and the need of avoid felling trees
during construction

Supply appropriate fuel in the work caps to prevent fuel
wood collection

ECOP 13: Protection of Fauna

Project Environmental Mitigation Measures/ Management Guidelines
Activity/ Impacts

Impact Source

Vegetation Clearance of | The Contractor shall

clearance vegetation may impact

shelter, feeding and/or
breeding of animals

Restrict the tree removal to the minimum required.

Retain tree hollows on site, or relocate hollows, where
appropriate

Leave dead trees where possible as habitat for fauna

Identify the trees that require specific attention (e.g the
hollow bearing trees) and fell them in a manner
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Project
Activity/
Impact Source

Environmental
Impacts

Mitigation Measures/ Management Guidelines

which reduces the potential for fauna mortality.
Felled trees will be inspected after felling for fauna
and if identified and readily accessible will be
removed and relocated or rendered assistance if
injured. After felling, hollow bearing trees will remain
unmoved overnight to allow animals to move of their
own volition.

Construction
camps

lllegal poaching

Provide adequate knowledge to the workers regarding
protection of flora and fauna, and relevant
government regulations and punishments for illegal
poaching.

ECOP 14: Road Transport and Road Traffic Management

Project
Activity/
Impact
Source

Environmental
Impacts

Mitigation Measures/ Management Guidelines

Construction
vehicular traffic

Increased traffic use

of road by
construction vehicles
will affect the

movement of normal
road traffics and the
safety of the road-
users.

The Contractor shall

Prepare and submit a traffic management plan to the
CSC for their approval before commencement of
construction.

Include in the traffic management plan to ensure
uninterrupted traffic movement during construction:
detailed drawings of traffic arrangements showing all
detours, temporary road, temporary bridges
temporary diversions, necessary barricades,
warning signs / lights, and road signs.

Provide signs at strategic locations of the roads
complying with the schedules of signs contained in
the Pakistan Traffic Regulations.

Install and maintain a display board at each important
road intersection on the roads to be used during
construction, which shall clearly show the following
information in local language:

o Location: chainage and village name

o Duration of construction period

o Period of proposed detour / alternative
route

o Suggested detour route map

o Name and contact address/telephone
number of the concerned personnel

o Name and contact address / telephone
number of the Contractor

o Inconvenience is sincerely regretted.

Accidents and
spillage of fuels and
chemicals

Restrict truck deliveries, where practicable, to day time
working hours (7 am to 6 pm).

Restrict the transport of oversize loads.

Operate road traffics/transport vehicles, if possible, to
non-peak periods to minimize traffic disruptions.

Enforce on-site speed limit
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ECOP 15: Construction Camp Management

Project Environmental Mitigation Measures/ Management Guidelines

Activity/ Impacts

Impact Source

Siting and | Campsites for | The Contractor shall

Location  of | construction workers | | gcate the construction camps within the proposed grid

construction are the important station site

camps locations  that  have | consider the location of construction camps away from
significant Impacts communities in order to avoid social conflict in using

such as health and
safety hazards on local
resources and
infrastructure of nearby
communities.

the natural resources such as water or to avoid the
possible adverse impacts of the construction camps
on the surrounding communities.

Submit to the CSC for approval a detailed layout plan
for the development of the construction camp
showing the relative locations of all temporary
buildings and facilities that are to be constructed
together with the location of site roads, fuel
storage areas (for use in power supply generators),
solid waste management and dumping locations,
and drainage facilities, prior to the development of
the construction camps.

Local authorities responsible for health, religious and
security shall be duly informed on the set up of camp
facilities so as to maintain effective surveillance over
public health, social and security matters

Construction
Camp Facilities

Lack of proper
infrastructure facilities ,
such as housing, water
supply and sanitation
facilities will increase
pressure on the local
services and generate
substandard living
standards and health
hazards.

Contractor shall provide the following facilities in the
campsites

Housing facilities for all the non-local workers hired by
the contractor

Safe and reliable water supply.

Hygienic sanitary facilities and sewerage system. The
toilets and domestic waste water will be collected
through a common sewerage. Provide separate
latrines and bathing places for males and females
with total isolation by wall or by location. The
minimum number of toilet facilities required is one
toilet for every ten persons.

Treatment facilities for sewerage of toilet and domestic
wastes

Storm water drainage facilities. Both sides of roads are
to be provided with shallow v drains to drain off
storm water to a silt retention pond which shall be
sized to provide a minimum of 20 minutes retention
of storm water flow from the whole site. Channel all
discharge from the silt retention pond to natural
drainage via a grassed swale at least 20 meters in
length with suitable longitudinal gradient.

Paved internal roads. Ensure with grass/vegetation
coverage to be made of the use of top soil that there
is no dust generation from the loose/exposed sandy
surface. Pave the internal roads of at least haring-
bond bricks to suppress dusts and to work against
possible muddy surface during monsoon.

Provide child créches for women working construction
site. The creche shall have facilities for dormitory,
kitchen, indoor and outdoor play area. Schools shall
be attached to these créches so that children are not
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Project
Activity/
Impact Source

Environmental
Impacts

Mitigation Measures/ Management Guidelines

deprived of education whose mothers are
construction workers

Provide in-house community/common entertainment
facilities. dependence of local entertainment outlets
by the construction camps to be

discouraged/prohibited to the extent possible.

Disposal of
waste

Management of wastes
is crucial to minimize
impacts on the
environment

The Contractor shall

Ensure proper collection and disposal of solid wastes
within the construction camps

Insist waste separation by source; organic wastes in
one pot and inorganic wastes in another pot at
household level.

Store inorganic wastes in a safe place within the
household and clear organic wastes on daily basis
to waste collector. Establish waste collection,
transportation and disposal systems with the
manpower and equipments/vehicles needed.

Dispose organic wastes in a designated safe place on
daily basis. At the end of the day cover the organic
wastes with a thin layer of sand so that flies,
mosquitoes, dogs, cats, rats, are not attracted. One
may dig a large hole to put organic wastes in it; take
care to protect groundwater from contamination by
leachate formed due to decomposition of wastes.
Cover the bed of the pit with impervious layer of
materials (clayey or thin concrete) to protect
groundwater from contamination.

Locate the garbage pit/waste disposal site min 500 m
away from the residence so that peoples are not
disturbed with the odor likely to be produced from
anaerobic decomposition of wastes at the waste
dumping places. Encompass the waste dumping
place by fencing and tree plantation to prevent
children to enter and play with.

Do not establish site specific landfill sites. All solid
waste will be collected and removed from the work
camps and disposed in approval waste disposal
sites.

Fuel supplies | lllegal sourcing of fuel | The Contractor shall

for cooking | wood by construction | proyide fuel to the construction camps for their

purposes workers will impact the domestic purpose, in order to discourage them to
natural flora and fauna use fuel wood or other biomass.

Made available alternative fuels like natural gas or
kerosene on ration to the workforce to prevent them
using biomass for cooking.

Conduct awareness campaigns to educate workers on
preserving the protecting the biodiversity and wildlife
of the project area, and relevant government
regulations and punishments on wildlife protection.

Health and | There will be a potential | The Contractor shall
Hygiene for diseases to be | provide adequate health care faciliies within
transmitted  including construction sites.
malaria, exacerbated
by inadequate health
and safety practices.
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Project Environmental Mitigation Measures/ Management Guidelines
Activity/ Impacts
Impact Source

There will be an | Provide first aid facility round the clock. Maintain stock

increased risk of work
crews spreading
sexually  transmitted
infections and
HIV/AIDS.

of medicines in the facility and appoint fulltime
designated first aider or nurse.

Provide ambulance facility for the laborers during
emergency to be transported to nearest hospitals.

Initial health screening of the laborers coming from
outside areas

Train all construction workers in basic sanitation and
health care issues and safety matters, and on the
specific hazards of their work

Provide HIV awareness programming, including STI
(sexually  transmitted infections) and HIV
information, education and communication for all
workers on regular basis

Complement educational interventions with easy
access to condoms at campsites as well as
voluntary counseling and testing

Provide adequate drainage facilities throughout the
camps to ensure that disease vectors such as
stagnant water bodies and puddles do not form.
Regular mosquito repellant sprays during monsoon.

Carryout short training sessions on best hygiene
practices to be mandatorily participated by all
workers. Place display boards at strategic locations
within the camps containing messages on best
hygienic practices

Safety

In adequate
facilities to the
construction camps
may create security
problems and fire
hazards

safety

The Contractor shall

Provide appropriate security personnel (police / home
guard or private security guards) and enclosures to
prevent unauthorized entry in to the camp area.

Maintain register to keep a track on a head count of
persons present in the camp at any given time.

Encourage use of flameproof material for the
construction of labor housing / site office. Also,
ensure that these houses/rooms are of sound
construction and capable of withstanding wind
storms/cyclones.

Provide appropriate type of firefighting equipment
suitable for the construction camps

Display emergency contact numbers clearly and
prominently at strategic places in camps.

Communicate the roles and responsibilities of laborers
in case of emergency in the monthly meetings with
contractors.

Site
Restoration

Restoration of the
construction camps to
original condition
requires demolition of
construction camps.

The Contractor shall

Dismantle and remove from the site all facilities
established within the construction camp including
the perimeter fence and lockable gates at the
completion of the construction work.

Dismantle camps in phases and as the work gets
decreased and not wait for the entire work to be
completed

Give prior notice to the laborers before demolishing
their camps/units

Reuse the demolition debris to a maximum extent.
Dispose remaining debris at the designated waste
disposal site.
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Handover the construction camps with all built facilities
as itis if agreement between both parties (contactor
and land-owner) has been made so.

Restore the site to its condition prior to commencement
of the works or to an agreed condition with the
landowner.

Not make false promises to the laborers for future
employment in O&M of the project.

ECOP 16: Socio-cultural and Religious Issues

Project
Activity/
Impact
Source

Environmental
Impacts

Mitigation Measures/ Management Guidelines

Construction
activities
near
residential
areas

Disturbance

from
construction
activities
(dust, noise,
traffic,
conflicts  with
contractor’s
work force
etc.)

The Contractor shall

Establish a system for receiving complaints from the community
and address them (the community can also make complaints
to the GRM established under the project)

Shall ensure all the construction workers follows the following
code of conduct:

All workers are strictly forbidden to establish any kind of
relationship with local women bring any un-related women to
the project site.

All workers should avoid sexual harassment and child abuse.
All workers must not leave the camps or work sites unless a
written authorization is issued by the respective supervisor
The contractors will advise and prohibit the local population
and its authorities or representatives not to enter the project
operation areas (camp sites, colonies, etc.) in order to
minimize the potential risk of incidents related to the
operations.

Construction
activities
near religious
and cultural
sites

Disturbance
from
construction
works to the
cultural and
religious sites,
and
contractors
lack of
knowledge on
cultural issues
cause social
disturbances.

The Contractor shall

Communicate to the public through community consultation and
newspaper announcements regarding the scope and schedule
of construction, as well as certain construction activities
causing disruptions or access restriction.

Do not block access to cultural and religious sites, wherever
possible

Restrict all construction activities within the foot prints of the
construction sites.

Stop construction works that produce noise (particularly during
prayer time) shall there be any mosque/religious/educational
institutions close to the construction sites and users make
objections.

Take special care and use appropriate equipment when working
next to a cultural/religious institution.

Stop work immediately and notify the site manager if, during
construction, an archaeological or burial site is discovered. It is
an offence to recommence work in the vicinity of the site until
approval to continue is given by the CSC/PMU.

Provide separate prayer facilities to the construction workers.

Show appropriate behavior with all construction workers especially
women and elderly people

Allow the workers to participate in praying during construction
time
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Resolve cultural issues in consultation with local leaders and
supervision consultants

Establish a mechanism that allows
grievances arising from the construction process.

Inform the local authorities responsible for health, religious and
security duly informed before commencement of civil works so
as to maintain effective surveillance over public health, social
and security matters

local people to raise

ECOP 17: Worker Health and Safety

Project
Activity/
Impact Source

Environmental
Impacts

Mitigation Measures/ Management Guidelines

Best practices

Construction works may
pose health and safety
risks to the construction
workers and site visitors
leading to severe
injuries and deaths. The
population in the
proximity of the
construction site and
the construction
workers will be exposed
to a number of (i)
biophysical health risk

factors, (e.g. noise,
dust, chemicals,
construction  material,
solid waste, waste
water, vector
transmitted diseases
etc), (i) risk factors

resulting from human
behavior (e.g. STD, HIV
etc) and (i) road
accidents from
construction traffic.

The Contractor shall

Implement suitable safety standards for all workers
and site visitors which shall not be less than those
laid down on the international standards (e.g.
International Labor Office guideline on ‘Safety and
Health in Construction; World Bank Group’s
‘Environmental Health and Safety Guidelines’) and
contractor's own national standards or statutory
regulations, in addition to complying with the
national standards of the Government of Pakistan
(

Provide the workers with a safe and healthy work
environment, taking into account inherent risks in
its particular construction activity and specific
classes of hazards in the work areas,

Provide personal protection equipment (PPE) for
workers, such as safety boots, helmets, masks,
gloves, protective clothing, goggles, full-face eye
shields, and ear protection. Maintain the PPE
properly by cleaning dirty ones and replacing them
with the damaged ones.

Safety procedures include provision of information,
training and protective clothing to workers involved
in hazardous operations and proper performance
of their job

Appoint an environment, health and safety manager to
look after the health and safety of the workers

Inform the local authorities responsible for health,
religious and security duly informed before
commencement of civil works and establishment of
construction camps so as to maintain effective
surveillance over public health, social and security
matters

Child
labor

and pregnant

The Contractor shall

not hire children of less than 16 years of age and
pregnant women or women who delivered a child
within 8 preceding weeks, in accordance with the
national Labor Laws

Accidents

Lack of first aid facilities
and health care facilities
in the immediate vicinity
will aggravate the health
conditions of the victims

Provide health care facilities and first aid facilities are
readily available. Appropriately equipped first-aid
stations shall be easily accessible throughout the
place of work

Document and report
diseases, and incidents.

occupational accidents,
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Prevent accidents, injury, and disease arising from,
associated with, or occurring in the course of work
by minimizing, so far as reasonably practicable, the
causes of hazards. In a manner consistent with
good international industry practice.

Identify potential hazards to workers, particularly
those that may be life-threatening and provide
necessary preventive and protective measures.

Provide awareness to the construction drivers to
strictly follow the driving rules

Provide adequate lighting in the construction area and
along the roads

Construction

Lack of proper

The Contractor shall provide the following facilities in

and hygiene of
construction  workers
and general public

Camps infrastructure facilities, | the campsites to improve health and hygienic
such as housing, water | conditions as mentioned in ESCOP 15 Construction
supply and sanitation | Camp Management
facilities - will - increase | adequate ventilation facilities
pressure on the local | safe and reliable water supply.
services and generate
substandard living | Hygienic sanitary facilities and sewerage system. The
standards and health | toilets and domestic waste water will be collected
hazards. through a common sewerage.

Treatment facilities for sewerage of toilet and domestic
wastes

Storm water drainage facilities.

Recreational and social facilities

Safe storage facilities for petroleum and other
chemicals in accordance with ESCOP 2

Solid waste collection and disposal system in
accordance with ESCOP 1.

Arrangement for trainings

Paved internal roads.

Security fence at least 2 m height.

Sick bay and first aid facilities

Water and | Lack of Water sanitation | The contractor shall provide portable toilets at the

sanitation facilities at construction | construction sites, if about 25 people are working the

facilities at the | sites cause | whole day for a month. Location of portable facilities
construction inconvenience to the | shall be at least 6 m away from storm drain system
sites construction  workers | and surface waters. These portable toilets shall be
and affect their personal | cleaned once a day and all the sewerage shall be
hygiene. pumped from the collection tank once a day and shall
be brought to the common septic tank for further
treatment.
Contractor shall provide bottled drinking water
facilities to the construction workers at all the
construction sites.
Other ESCOP s | Potential risks on health | The Contractor shall follow the following ESCOP s to

reduce health risks to the construction workers and
nearby community

ESCOP 2: Fuels and Hazardous Goods Management

ESCOP 4: Drainage Management
ESCOP 10: Air Quality Management
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ESCOP 11: Noise and Vibration Management

ESCOP 14: Road Transport and Road Traffic
Management

Trainings

Lack of awareness and
basic knowledge in
health care among the
construction workforce,
make them susceptible
to potential diseases.

The Contractor shall

Train all construction workers in basic sanitation and
health care issues (e.g., how to avoid malaria and
transmission of sexually transmitted infections
(STI) HIV/AIDS.

Train all construction workers in general health and
safety matters, and on the specific hazards of their
work . Training shall consist of basic hazard
awareness, site specific hazards, safe work
practices, and emergency procedures for fire,
evacuation, and natural disaster, as appropriate.

Commence the malaria, HIV/AIDS and STI education
campaign before the start of the construction phase
and complement it with by a strong condom
marketing, increased access to condoms in the
area as well as to voluntary counseling and testing.

Implement malaria, HIV/AIDS and STI education
campaign targeting all workers hired, international
and national, female and male, skilled, semi- and
unskilled occupations, at the time of recruitment
and thereafter pursued throughout the construction
phase on ongoing and regular basis. This shall be
complemented by easy access to condoms at the
workplace as well as to voluntary counseling and
testing.
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