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DISCLAIMER

This report containing 72 pages is produced in compliance with the
request of M/s MM Pakistan (Pvt.) Ltd. for ascertaining ambient air quality at
six {06) sites for 24 hour, vibration monitoring at eight (08) sites, noise level
monitoring at twenty five (25) sites and drinking water quality at three (03)
sites along BRT-Red Line Corridor in Karachi. The report is prepared for sole
and specific use of M/s MMP (Pvt.) Ltd. Therefore, it cannot be used in court of
law for any negotiation or standardization. The information contained in this
report has been verified by SUPARCO experts and any changes made hereafter
would not be the SUPARCO's respensibility.

L ________________________________________________________________________________________________________|
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Not Detected
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Surface Ozone

Particulate Matter less than or equal to 10 micron
Particulate Matter less than or equal to 2.5 micron
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Sindh Environmental Protection Agency
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Suspended Particulate Matter
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INTRODUCTIDN
1.1 BACKGROUND
M/s MM Pakistan awarded the Three (03) drinking water samples were
contract to Pakistan Space and Upper also collected.

Atmospheric Research Commission

1.Z OBJECTIVES
(SUPACO) to conduct environmental l

monitoring at various sites alongside BRT The main objective of this study

Red Line Corridor in Karachi. In this was to conduct environmental monitoring

regard, ambient air monitoring was along BRT Red Line Corridor, Karachi to

conducted at six (06) sites. Noise Level ascertain  the existing environmental

Measurement at Twenty Five (25) sites, conditions in and around the BRT

and Vibration Measurement/Testing at Red Line  Corridor in Karachi.

eight (08) locations were also conducted.

——
Environmental Monitoring & Modeling Division Page |1
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AMB]ENT AIR MDNITORING

2.1 METHODOLOGY 2.3

To assess the status of ambient air

AMBIENT AIR QUALITY
MONITORING METHODS AND
AMBIENT AIR QUALITY

lity, criteri llutants (NQy, NO, NO3,
quality, criteria pollutants (NOxy, 2 STANDARDS

50z, CO, 03, SPM, PMg, PMzsand Ph) were

monitored at designated The air quality parameters were

locations as

identified by the client along the BRT Red
Line Corridor, Karachi. SUPARCO collected
the ambient air data using its USEPA
recommended monitoring equipment at

six (06] sites.

2.2 DATAACQUISITION CRITERIA
The data [air quality parameters and
meteorological parameters) was collected
with interval of 01 hour for 24 hours.
Minimum detection limits for analyzers
are given in Table 1 for monitoring the air

quality, noise level and vibration.

The meteorological parameters
include [Wind Speed, Wind Direction,
Pressure, Temperature and Relative
Humidity).

measured using the state of the art
instruments based wupon the USEPA
methods as given in Table 2. The ambient
air quality standards/guidelines of Sindh
EPA, USEPA, WHO and World Bank for
data analysis and comparison are given in

Table 3.

——
Environmental Monitoring & Modeling Division Page |2
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Table 1: Concentration limits of Equipment

Equipment Min. Concentration Limits

50; Analyzer ~1 pg/m?
CO Analyzer < (L5 mg/m?*
NOx (NO+NO:z) Analyzer ~ 1 pg/m?
PMzs/PMygSampler 0.001 pg/m3
03 Analyzer ~ 1 pg/m?
MNoise Level Meter

=30 dB(A)
(Mode] Testo 816)
Vihration Meter, Extech

~ 0.003mm
(Model 407860)

Table 2: Ambient Air Quality Monitoring Methods (USEPA)

Instruments/
Pollutants Reference /Equivalent Method
Analyzers
MO Reference Method RFNA-0809-186 by NOx Analyzer,
(NO & NO2) US EPA (40 CFR, Part 53) Ecotech, Australia
<0 Equivalent Method EQSA-0509-188 by 502 Analyzer, Ecotech,
w2 US EPA (40 CFR, Part 53) Australia
co Reference Method RFCA-0509-174 by CO Analyzer, Ecotech,
US EPA (40 CFR, Part 53) Australia
SPM 40 CFR, Part 50, Appendix B High Volume Sampler
PM1n Relerence Method RFPS 1287-063 High Volume 5ampler
Reference Method RFPS-0498-116 by
PMzs US EPA (40 CFR Part 50, Appendix L) PQ 200 BGL USA
o Equivalent Method EQQOA-0809-187 hy (zone Analyzer,
- US EPA (40 CFR, Part 53} Ecotech, Australia
fidd Reference Method EQL-0710-192 by US EPA High Volume Sampler
i (40 CFR, Part 50, Appendix B) and US EPA 200.8 and ICPMS
Environmental Monitoring & Modeling Division Page | 3
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Table 3: Ambient Air Quality Standards of USEPA, WHO, World Bank and SEQS,

USEPA WHO World Bank SEQS
Pollutants e 5 e o
Time Standard Time Standard Time Stendard Time Standard
1HRS | 78ppb | 2amRs | 2oug/m3 | amnvar | 8OV anNuaL i
MEAN MEAN | U8/m3
S0,
150 120
AHR | 0&5ppm )| 10min 500 ug/m3 24 HRS ug/m3 24 HRS ugfm3
3 HRS 9 ppm HHRS 5 mg/m3
co - . - .
1HR 35 ppm 1HR 10 mg/m3
NO - = - - - 24 HRS | 40 ug/m3
100
1vRs | s3ppb 1YRS | 40ug/m3 Arr:[g::l. ug/m3
NQ2 24 HRS | 80 ug/m3
1HR | 100 ppb = % 150
1HR 200 ug/m3 24 HRS g fim3
' 8 HRS 100 ug/m3 130
05 # HRS (LO7 ppm - - 1 HR ug/m3
AMEAN | BOVB/m3 | 4 ppay [ 360
ug/m3
SPM - . - .
230 500
24 HRS Wi 24 HRS g /3
ANNUAL 20ug/m3 Ar]:g;:ﬁl S0ug/m3 AMEAN ”[J?
150 | MEAN ? ug/ms
PMia 24 HRS 3
A [PV 100 | 2aups | 159
S50 ug/m3 24 HRS ug/ma3 g m3
ANNUAL | 10ug/m3
35 MEAN 75
0 5 = = g
PMas Z4 HR i 24 HR S
24 HRS 25 ug/m3
ANNUAL 1.0
MEAN ug,/m3
Lead 24 HRS 0'153 - - - -
ug/m 15
24 HRS ug/m3
Environmental Monitoring & Modeling Division Page |4
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24 WORKPLAN

The work plan followed for data acquisition was as under;

15t Phase:-
Commencing Date - 22-01-2018
Completion Date - 27-01-2018
Duration : 05 day

21d Phase:-
Commencing Date : 14-02-2018
Completion Date - 16-02-2018
Duration : 03 day

Supervisor and Field Monitoring Officials:
1. Sarfraz Ahmed Khan
(Manager)
2. Mr. M. Khalid
(Research Associate)
3. Arif Hussain Solangi
(Sub Engineer)
4. Mr. M. Zain
(Sub Engineer-11)

25 AIRQUALITY DATA ACQUISITION PLAN

Site 1 - Near Tank Chowrangi (24° 55" 20.3"N, 67° 10' 50,5"E)

Starting Date: 22-01-2018
Starting Time: 1700
Completion Date: 23-01-2018
Completion Time: 1700
Sampling Duration: 24 Hours
Environmental Monitoring & Modeling Division Page |5
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Site 2 - Karachi University (24° 55' 50.1"N, 67° 07' 1.1"E)

Starting Date: 23-01-2018
Starting Time: 1800
Completion Date: 24-01-2018
Completion Time: 1800
Sampling Duration: 24 Hours

Site 3 - Ashfaq Memorial Hospital (24° 54' 30.4"N, 67° 05' 3.7"E)

Starting Date: 24-01-2018
Starting Time: 1900
Completion Date: 25-01-2018
Completion Time: 1900
Sampling Duration: 24 Hours

Site 4 - Near Jamia Masjid Tayyab (24" 52" 43.8"N, 67° 02' 45.8"F)

Starting Date: 25-01-2018
Starting Time: 2000
Completion Date: 26-01-2018
Completion Time: 2000
Sampling Duration: 24 Hours

Site 5 - Gulistan-e-Jauhar Bus Depot (24° 56" 2.23"N, 67° 08' 33.64"E)

Starting Date: 14-02-2018
Starting Time: 1100
Completion Date: 15-02-2018
Completion Time: 1100
Sampling Duration: 24 Hours

Site 6 - Malir Bus Depot Terminal KBRT (24° 53' 8.21"N, 67° 10" 23.8"E)

Starting Date: 15-02-2018
Starting Time: 1200
Completion Date: 16-02-2018
Completion Time: 1200
Sampling Duration: 24 Hours
Environmental Monitoring & Modeling Division Page |6
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Figure 1: Satellite Image of Ambient Air Quality Monitoring Sites

2.6 OXIDES OF NITROGEN (NOx)

Nature and Sources: Nitrogen
oxides [NOy), a mixture of Nitric oxide
(NO) and Nitrogen dioxide [NOg), are
produced from natural sources, motor
vehicles and  other fuel combustion
processes. MO is colorless and odorless
and is oxidized in the atmosphere to form
NQ:. NO: is an odorous, brown, acidic,
highly corrosive gas that can affect our
health and environment. NOx are critical
components of photochemical smog and
NO: also produces the yellowish-brown
color of the smog Nitrogen dioxide
belongs to a family of highly reactive gases
called Oxides of Nitrogen (NOx). These
gases form when fuel is burned at high

temperatures, and come principally from

motor wehicle exhaust and stationary
sources such as electric utilities and
industrial hoilers. A suffocating, brownish
gas, nitrogen dioxide is a strong oxidizing
agent that reacts in the air to form
corrosive nitric acid, as well as toxic
organic nitrates. It also plays a major role
in the atmospheric reactions that produce

ground-level ozone (or smog).

2.6.1 Monitoring Results of NOx

The measured minimum
concentration of NO along BRT-Red was
0.7pg/m* near Tank Chowrangi. Similarly
the maximum observed concentration of
NGO was  61.2pg/m?
University. While, the

concentration (pg/m?) of NO was 5.9, 27.2,

near  Karachi

average

Environmental Monitoring & Modeling Division

Page |7
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25.0, 27.7, 69 and 13.7 at Tank

Chowrangi, Karachi University, Ashfaq
Memaorial Hospital, Jamia Masjid Tayyah,
Gulistan-e-Jauhar Bus Depot and Malir Bus

Depot Terminal KBRT respectively.

The measured minimum
concentration of NOz was 10.0pg/m? at
Tank Chowrangi. Similarly the maximum
observed concentration of NO:; was
105.0pg/m? at Karachi University. While,

average concentration (pg/m?®) of NGz was

19.7, 50.7, 42.1 and 46.5, 20.1 and 37.9 at

Tank Chowrangi, Karachi University,

Ashfag Memorial Hospital, Jamia Masjid
Tayyah, Gulistan-g-]Jauhar Bus Depot and
Malir  Bus KBRT

Depot  Terminal

respectively.

The average levels of NO and N(:
were well also within the prescribed limits
of SEQS (see Table 3 for reference) for
ambient air quality as shown in Figures

1({a) and 1(b).

Concentraion of NO

T o iniTum

= paeimm,
= ARErARE

Cancentration {uedm)
&

50

WIECS
30 1
20
10 4
] _Iu
i

_sg* 4 *5&" &‘9 ﬁ H,,,,_\_r-‘f o

Figure 1 {a): Min, Max & Avg {24 Hrs) Concentration of MO at different sites along the BRT-Red, Karachi

Environmental Monitoring & Modeling Division Page |8

382188 1051 A (305) 28 May 2018



001 EPCM: Detailed Engineering Design, Procurement and
Construction Management

MoTT Aol Pt (P Lok

MACDONALD

AMBIENT AIR, NOISE AND WATER QUALITY MONITORING ALONG BRT RED LINE CORRIDOR, KARACHI

Concentraion of NO2
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Figure 1 (b): Min, Max & Avg (24 Hrs) Concentration of NO; at different sites along the BRT Red Line Corridar,

Karachi

2.7 SULFUR DIOXIDE (50z)
Nature and Sources: Sulfur
dioxide belongs to the family of sulfur
oxide gases [50x). These gases are [ormed
when fuel containing sulfur {mainly coal
and oil) is burned, and during metal
smelting and other industrial processes.
Health and Other Effects: The
major health concerns associated with
exposure to high concentrations of S0;
include effects on breathing, respiratory
illness, alterations in pulmonary defenses,
and aggravation of existing cardiovascular
disease.  Major  subgroups of  the
population that are most sensitive to 50;
include asthmaties and individuals with
cardiovascular disease or chronic lung
disease  (such as  bronchitis  or
emphysema) as well as children and the

elderly. Together, 50; and NOy are the

major precursors to acid rain, which is
associated with the acidification of lakes
and streams, accelerated corrosion of
buildings and monuments, and reduced
visibility.

2.7.1 Monitoring Results of 50,

The measured minimum
concentration of 50; along BRT-Red was
6.0pg/m? at Tank Chowrangi. Similarly the
maximum observed concentration of 50.
was 40.2pg/m3 at Tayyab Masjid, While,
average concentration (pg/m3) of 50;: was
15.3,18.3, 25.5, 30.0, 23.6 and 35.8 at Tank
Chowrangi, Karachi University, Ashfag
Memorial Hospital, [amia Masjid Tayyab,
Gulistan-e-Jauhar Bus Depot and Malir Bus

Depot Terminal KBRT respectively.

The average levels of 50; were

well also within the prescribed limits of

—+7——""—~
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international and national standards (see quality as shown in Figure 2.

Table 4 for reference) for ambient air

Concentraion of 502 = mninum
130 B Rassmom
T " Ayarage
5 100 - 8
4 ®SEQS
L su 4
E -
3@
E 40
il
1] 3 J
.a"’j eﬁ“"ﬁq
#“ il ﬁﬁ ol +
-
Figure 2: Min, Max & Avg (24 Hrs) Concentration of 50z at different sites along the BRT Red Line Corridar,

Karachi

2.8 CARBON MONOXIDE (CO) concentrations and emissions of CO, some

metropolitan areas still experience high

Nature and Sources: Carbon :
levels of CO.
monoxide is a colorless odorless
poisonous gas formed when carbon in Health and Other Effects:

fuels is not burned completely. It is a Carbon monoxide enters the bloodstream

byproduct of motor vehicle exhaust, which
contributes more than two-thirds of all CO
emissions nationwide. In cities,
automobile exhaust can cause as much as
95 percent of all CO emissions. These
emissions can result in high
concentrations of CO, particularly in local
areas with heavy traffic congestion. Other
sources of C0O emissions include industrial
processes and fuel combustion in sources
such as boilers and incinerators. Despite
trend  in

an overall downward

and reduces oxygen delivery to the body's
organs and tissues. The health threat from
€O is most serious for those who suffer
from cardiovascular disease. Healthy
individuals are also affected, but only at
higher levels of exposure. Exposure to
elevated CO levels is associated with
visual impairment, reduced work capacity,
reduced manual dexterity, poor learning
ahility,

and difficulty in performing

complex Lasks.

- """"" "+
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2.81 Monitoring Results of CO

The measured minimum concentration of
CO along BRT -Red was 1.1mg/m3 at Tank
maximum

Chowrangi, Similarly the

observed concentration of CO  was
59mg/m3 at Karachi University. While,
average concentration (mg/m3) of C0 was

1.8, 2.7, 3.3, 28, 15 and 3.0 at Tank

Memorial Hospital, Jamia Masjid Tayyab,
Gulistan-e-Jauhar Bus Depot and Malir Bus
Depot Terminal KBRT respectively.

The average levels of Carbon
Monoxide were well within the prescribed
limits of SEQS (see Table 3 for reference)

for ambient air quality as shown in

Chowrangi, Karachi University, Ashfaq Figures 3.
Concentraionof CO _ .
. o hlyirrum

Concentration {pg/m?)
=

ﬁfﬁﬁ

o Avarage

W5EQS

Figure 3: Minimum, Maximuwm and Average {24hrs) Concentration of C0 along the BRT Red Line Corridor,

Karachi

2.9 0ZONE (0s)
Nature and Sources of the

Pollutant:  Ground-level ozone (the
primary constituent of smog) is the most
complex, difficult to control, and pervasive
of the six principal pollutants. Unlike other
pollutants, ozone is nol emitted directly
into the air by specific sources. Ozone is
created by sunlight acting on nitrogren
(NOx) and wvolatile

oxides organic

compound (VOC) emissions in the air,
Some of the more common sources
include gasoline vapors, chemical solvents,
combustion products of various fuels, and
consumer products. They can originate
from large industrial facilities, gas
stations, and small businesses such as
bakeries and dry cleaners. Often these
"precursor” gases are emitted in one area,
chemical reactions,

but the actual
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stimulated by sunlight and temperature,
take place in another. Combined emissions
from motor vehicles and stationary
sources can be carried hundreds of miles
from their origins, forming high ozone

concentrations over very large regions.

Potentinl Health Impacts; studies
indicated that ground-level ozone not only
affects people with impaired respiratory
systems [such as asthmatics), but healthy
adults and children as well. Exposure to
azone for 6 to 7 hours, even at relatively
low concentrations, significantly reduces
lung function and induces respiratory
inflammation in normal, healthy people
during periods of moderate exercise. It
can be accompanied by symptoms such as
chest nausea, and

pain, coughing,

pulmonary congestion. Recent studies

provide evidence of an assocciation

between  elevated ozone levels and

increases in  hospital admissions for

respiratory problems.
2.9.1 Monitoring Results of Ozone

The measured minimum concentration of
Ozone along BRT-Red was 7.0pg/m3 at
Gulistan e Jauhar Bus Depot. Similarly the
maximum observed concentration of CO
was 40.0pg/m3 at Ashfag Memorial
Hospital. While, average concentration
(ug/m3) of 03 was 13.6, 22.4, 21.0, 22.5,
13.4 and 24.4 at Tank Chowrangi, Karachi
University, Ashfaq Memorial Hospital,
Jamia Masjid Tayyab, Gulistan-e-Jauhar
Bus Depot and Malir Bus Depot Terminal
KBRT respectively.

The average levels of Ozone were well
within the prescribed limits of SEQS [see

Table 3 for reference) for ambient air

quality as shown in Figures 4.
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Figure 4: Minimurm, Maximum and Average (24hrs) Concentration of O along the BRT Red Line Corridor,

Karachi

2.10 Particulate Matter (PMyo,PMzs
and S5PM)

Nature and Sources: Particulate
matter is the term for solid or liquid
particles found in the air. Some particles
are large or dark enough to bhe seen as
soat or smoke. Others are so small they
can be detected only with an electron
microscope. Because particles originate
from a variety of mobile and stationary
sources (diesel trucks, wood stoves,
power plants, etc), their chemical and
physical  composilions  vary  widely.
Particulate matter (PM) is a complex
mixture consisting of varying
combinations of dry solid fragments, solid
cores with liquid coatings and small
draplets of liguid. These tiny particles

vary greatly in shape, size and chemical

composition, and can be madeup of
different materials such as metals, soot,
soil and dust, PM may also contain sulfate
particles. PM may be divided into many
size fractions, measured in microns (a
micron is one-millionth of a meter). Sindh
EPA regulates three classes of particles -
particles up to 10 micrans [(PMyp),
particles up to 2.5 microns in size (PMzs)
and Suspended Particulate Matter as SPM.
PM:s particles are a subset of FMu

whereas PM:o particles are subset of SPM.

Health and Other Effects: Health
Major concerns for human health from
exposure to particulate matter are: effects
on breathing and respirztory syslems,
damage Lo lung Lissue, cancer, and
premature death. The elderly, children,

and people with chronic lung disease,
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influenza, or asthma, tend to be especially
sensitive to the effects of particulate
matter, Acidic particulate matter can also
damage manmade malerials and is a

major cause of reduced visihility

2.10.1 Monitoring Results of PM: 5

The average concentration
(peg/m3) of PM2.5 was 57, 68, 65, 49, 39
and 62 at Tank Chowrangi, Karachi

University, Ashfag Memorial Hospital,
Jamia Masjid Tayyab, Gulistan-e-Jauhar
Bus Depot and Malir Bus Depot Terminal
KBRT respectively.

The measured concentrations of
PM:c (pg/m?) were well also within the
prescribed limits of SEQS (see Table 3 for
reference) for ambient air quality as
shown in Figures 5(a).
2.10.2 Monitoring Results of PMio
The average concentration (pg/m3) of
PMio was 114, 133, 126, 128, 109 and 141

at Tank Chowrangi, Karachi University, at

Ashlag Memorial Hospital, Jamia Masjid

Tayyah, Gulistan-e-Jauhar Bus Depol and

Malir Bus Depot Terminal KBRT
respectively.

The measured concentrations of
PMio (pg/m?) were well also within the
prescribed limits of SEQS [see Table 3 for
reference) for ambient air quality as

shown in Figures 5(b).

2.10.3 Monitoring Results of SPM

The average concentration [pg/m3) of
SPM was 361, 391, 410, 390, 254 and 368
at Tank Chowrangi, Karachi University,
Ashfag Memorial Hospital, Jamia Masjid
Tayyab, Gulistan-e-Jauhar Bus Depol and
Malir  Bus KBRT

respectively.

Depot  Terminal

The measured concentrations of
SPM (ug/m®) were well also within the
prescribed limits of SEQS (sce Table 3 for
for amhient air quality as

reference)

shown in Figures 5(c).
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Figure 5{a): Average (24hrs) Concentration of PM: 3 along the BRT Red Line Corridor, Karachi
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Figure 5(h): Average {24hrs) Concentration of PM 10 along the BRT Red Line Corridor, Karachi
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Figure 5{c): Average (2hrs) Concentration of SPM along the BRT Red Line Corridor, Karachi

2.11 LEADIN AMBIENT AIR

Lead (Ph) is a metal found
naturally in the environment as well as in
The

sources of lead emissions have historically

manufactured  products. major
been from fuels in on-road motor vehicles
(such as cars and trucks) and industrial
sources. The highest levels of lead in air
are usually found near lead smelters. The
major sources of lead emissions to the air
today are ore and metals processing and

piston-engine aircraft operating on leaded

aviation gasoline.

2.11.1 Testing Results of Lead
The concentration (pg/m3) of lead was
0.19, 0.21, 0.25, 0.28, 0.18 and 0.33 at
Tank Chowrangi, Karachi University,
Ashfag Memorial Hospital, Jamia Masjid
Tayyab, Gulistan-e-Jauhar Bus Depot and
Malir  Bus  Depot Terminal KBRT
respectively.

The concentration of Lead (pg/m3)
was also within the prescribed limits of
SEQS lor ambient air quality as shown in

Figures 6.
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Figure 6i: Concentration of Lead along the BRT Red Line Corridor, Karachi

2.12 Meteorological Data

In  this study, meteorological
parameters including wind speed, wind
direction, amhient temperature, pressure
and relative humidity were measured at
each site. The detailed meteorological data
of these parameters are given in
Annexure-A, while the prevailing wind
speed and wind direction at each site is
produced as wind roses,

2121 Monitoring Results of

Meteorological Data

The average value of temperature,
humidity and pressure were 20.5%C,
28.3% and 10119 hPa at Tank Chowrangi
respectively along BRT-Red Karachi.

While average value of temperature,

humidity and pressure were 18.6°C, 47.5
% and 1013.6hPa at Karachi University;
respectively along the BRT-Red in Karachi,
The

average values of temperature,

humidity and Pressure at Ashfag

59.19%
and 1013.1 hPa, respectively. While, the

Memorial Hospital were 19.09C,

average values of temperature, humidity
and Pressure at Jamia Masjid Tayyah were
19.79C, 64.8% and 1012.8hPa,
respectively. Similarly, the average values
of temperature, humidity and Pressure at
Gulistan-e-Jauhar Bus Depot were 21.1°C,
37.9% 1021.8hPa,

Moreover, the

and respectively,

average values of
temperature, humidity and Pressure atl
Malir Bus Depot Terminal KBRT were 22.0°C,

42.2% and 1020.6 hPa, respectively.

Al Padcaton i) Lad
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Fig 2.2: 24-hourly average wind rose plot for upwind speed and direction at Site-2 during 237 & 24+
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Fig 2.4: 24-hourly average wind rose plot for upwind speed and direction at Site-4 during
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Fig 2.6: Fig 2.4: 24-hourly average wind rose plot for upwind speed and direction at Site-6
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D RINKING WATER TESTING

3.1 METHODOLOGY

near Racecourse [24° 56" 15.29"N; 67° 09"

To assess the status of drinking ; : :
55.05"E), near Ashfaq Memorial Hospital

water quality at identified locations by the
client. SUPARCO collected the three [03)

(24® 54" 33.3"N;67° 05" 44"E) and near
Dawood Engineering University
(24° 52" 43.36"N; 67° 02" 50.87"E) along
the BRT Red Line Corridor, Karachi. The

drinking water sample (Tap Water) from
the near Race-course, near Ashfaq

Memorial Hospital and near Dawood . )
samples were analyzed in SUPARCO

Engineering University, according to .

Environmental Lab. The samples were
criteria specified by USEPA and standard ) i )
tested for microbiological, chemical and
methods. The samples were tested in

SUPARCO Environmental Lab (SEL).

physical parameters to check their
compliance with Sindh Environmental

Quality Standards for Drinking Water
3.2 DATAACQUISITION CRITERIA

Quality.
a. Three (03] drinking water samples
were collected along the BRT-Red. The results showed that the
The samples were analyzed in SEL. drinking water samples were non-
b. The results of drinking water compliant with E.Coli and Total Coliform
analysis are compared to check suggesting the presence of bacterial
their compliance with SEQS, where contamination and hence was unfit for
applicable, human consumption.

3.3 DRINKING WATER TESTING
Three (03) drinking water samples

were collected at KWSB Water Hydrant

—
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3.4 Results and Discussion

3.4.1 Physical Parameters

The drinking water samples were

analyzed for physical parameters
including Temperature, Turbidity, Color,
Taste, Odor, Total dissolved solids [TDS),
and pH value, . Table 3.1, 3.2 & 3.3 show
the compliance status of the physical

parameters with the SEQS.

3.4.2 Biological Parameters

The drinking water samples were
analyzed for biological parameters such as
coliform and Tolal

E-coliform, Fecal

colilorm . Table 3.1, 3.2 & 3.3 show the

compliance status of the biochemical

parameters with the SEQS.

3.4.3 Chemical Parameters

The drinking water samples were
analyzed for various chemical parameters
including Total Hardness, Chloride (as Cl
), Fluoride (as F), Cyanide (as CNY),
Nitrate [NOy), Nitrite{(NOz), Cadmium
[cdj, (Cr), Antimony ([Sh),
Aluminum (Al), Copper (Cu), Lead (Pb),

Chromium

Mercury (Hg), Selenium (Se), Nickel [Ni),
Zinc (Zn), Arsenic [As), Barium (Ba),
Manganese (Mn), Boron (B) and Chlorine.
Table 3.1, 3.2 & 3.3 show the compliance
status of the chemical parameters with the

SEQS.
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Figure 7: Satellite Image of Water Sampling Sites
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Table 3.1: Drinking Water Monitoring Results of KWSE Water Hydrant near Racecourse

S.No. | Parameters | Unit *NSDWQ Results Method Remarks
Must ot e Does not Compl
1 E. Coliform MPN | detected inany 27 HACH 10029 Py
with limit
100ml sample
Fecal Musk tiog i Does not Compl
2 : MPN | detected in any 42 HACH 10029 e
Coliform 100 with limit
ml sample
Must not be 2
g | Toml MPN | detected in any 69 HACH 10029 | DoesnotComply
Coliform with limit
100ml sample
ASTM [» 1293 / FrE
4 pH - 65-85 8.11 US-EPA 150.2 Comply with limit
5 Color TCU =15 2 HACH 8025 Comply with limit
) Objectionable / Accepta . .
6 Taste Arvebtilie T Sensory Test Comply with limit
Objectionable /| Accepta
7 Odor - Secentalile ble Sensory Test Comply with limit
8 Turbidity NTU <5 0.93 1JS-EPA 180.1 Comply with limit
Total . ; i
9 i mg/1 < 500 270 HACH 8213 Comply with limit
10 | TDS mg,l = 1000 423 1IS-EFPA 160.1 Comply with limit
11 | Aluminium mg/l =02 0.041 USEPA 7000B Comply with limit
12 | Antimony mg/l < 0,005 NI} USEPA 70008 Comply with limit
13 Arsenic mg/l s 0,05 NI USEPA 206.3 Comply with limit
14 | Barium mg/l 0.7 0.13 | USEPA 70008 Comply with limit
15 Boran mg /1 0.3 ND HACH 8015 Comply with limit
16 | Cadmium mg/l 0.01 ND USEPA 7000B Comply with limit
] US-EPA300.1 o
17 | Chloride mg/l <250 79 HACH anﬁf Comply with limit
18 Chromium mg /| < 0.05 0.007 | USEPA 7000R Comply with limit
19 Copper mg/1 2 0.012 | USEPA 7000B Comply with limit
20 | Cyanide mg/| < 0.05 ND HACH 8027 Comply with limit
: US-EPA 3001/ B
. . [ =
21 Fluoride mg/1 =15 0.11 HACH 8020 Comply with limit
22 | Lead mg/l = (1.05 NI USEPA 7000B Comply with limit
23 | Manganese mg/l s 0.5 NI USEPA 7000R Comply with limit
24 Mercury mg /1 = 0,001 ND USEPA 245.1 Comply with limit
25 | Nickel mg, = 0.02 ND USEPA 70008 Comply with limit
US-EPA 3001 / e
26 | Nitrate mg/1 =50 2.8 HACH 8171 Comply with limit
27 | Nitrite mg/l =3 ND HACH 8507 Comply with limit
28 Selenium mg/l 0.01 ND D3859-93A Comply with limit
Residual : Does not Comply
29 Chlorine mg/] 0.2-05 0.04 HACH 8210 with limit
30 | Zinc mg/1 5 0.064 USEPA 7000E Comply with limit
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NS{; Parameters | Unit *NSDWQ Results Method Remarks
Must not be Does not Comply
1 E. Coliform MPN detected in any 32 HACH 10029 i
with limit
100ml sample
Must not be .
2 | Fecal Coliform | MPN |  detected inany 56 HACH 10029 Fies st GOty
with limit
100ml sample
Must not be .
g | Towml MPN | detected inany a8 HACH 10029 Doves fiot Conply
Coliform with limit
100ml sample
ASTM D 1293/ :
4 |pH 6.5-8.5 792 US-EPA 150.2 Comply with limit
Calor TCU =15 2 HACH 8025 Comply with limit
; i Objectionable /| Accepta : - S
6 | Taste Acceptable ble Sensory Test Comply with limit
Objectionable / | Accepta — T
7 Odor Acceptable ble Sensory Test Comply with limit
8 | Turbidity NTU <5 1.08 US-EPA 180.1 Comply with limit
Total Does not Comply
9 Vs A mg/1 <500 713 HACH 8213 with Jimit
10 |TDS mg/1 <1000 1285 | US-EPA160.1 Eines ok Eomply
with limit
11 | Aluminium mg/] =02 0.16 USEPA 70008 Comply with limit
12 | Antimony mg/] = 0.005 NI USEPA 7000B Comply with limit
13 | Arsenic mg/] = 0,05 0.014 | USEPA 206.3 Comply with limit
14 | Barium g/ 0.7 0.197 | USEPA 7000B Comply with limit
15 | Boron mg/] 0.3 ND HACH 8015 Comply with limit
16 | Cadmium mg/] 0.01 ND USEPA 7000B Comply with limit
US-EPA 300.1 /
17 | Chloride mg/1 « 250 179 HACH 8206 Comply with limit
18 | Chromium mg,/] = 0.05 0.019 | USEPA 7000B Comply with limit
19 | Copper mg/l 2 0.008 | USEPA 70008 Comply with limit
20 | Cyanide mg/| = 0.05 NI HACH 8027 Comply with limit
21 | Fluoride mg,/1 =15 023 U;;zﬁ ;%g; / Comply with limit
22 | Lead mg/] = 0.05 NI USEPA 70008 Comply with limit
23 | Manganese mg/] £0.5 ND USEPA 70008 Comply with limit
24 | Mercury meg/] = 0.001 ND USEPA 245.1 Comply with limit
25 | Nickel mg/| < 0.02 ND USEPATOO0E Comply with limit
y US-EPA 3001/ o
26 | Nitrate mg/1 =50 8 HACH 8171 Comply with limit
27 | Nitrite mg/ =3 NI HACH 8507 Comply with limit
28 | Selenium mg/] 0.01 NI N3H59-93A Comply with limit
Residual ) Does not Comply
29 Chlarine mg/ 02-05 ND HACH 8210 with lmit
30 | Zinc mg/| 5 0.141 USEPA 70008 Comply with limit
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Table 3.3: Drinking Water Monitoring Results of near Dawood Engineering University

S.No. | Parameters | Unit *NSDWQ Results Method Remarks
Must not be
1 E. Coliform MPN | detected Inany ND HACH 10029 Comply with limit
100ml sample
Fecal Must not be
2 colif MPN | detected inany ND HACH 10029 Comply with limit
L00rnrm
100ml sample
Total Must not be
3 i MPN | detected inany ND HACH 10029 Comply with limit
Colifarm
100ml sample
4 pH - 65-85 792 AL?E rgpillzs?z’{ Comply with limit
5 Color TCU =15 2 HACH 8025 Comply with limit
b Taste - D}R::L?:;ETLE / hm;fmh Sensory Test Comply with limit
7 Odor - Olﬁiil;:g T'LI‘LE’{ Arcr]a-é:riab Sensory Test Comply with limit
8 Turbidity NTII <5 1.18 US-EPA 180.1 Comply with limit
9 E;I;:l]ness mg,1 = 500 279 HACH 8213 Comply with limit
10 TS mg/1 = 1000 431 US-EPA 160.1 Comply with limit
11 | Aluminium mg,/1 £0.2 0.05 USEPA 70008 Comply with limit
12 | Antimony mg/ = 0,005 ND USEPA 7000B Comply with limit
13 | Arsenic mg,/1 =0.05 ND USEPA 206.3 Comply with limit
14 | Barium mg/] 0.7 0.112 | USEPA 70008 Comply with limit
15 Boron mg/1 0.3 NI HACH 8015 Comply with limit
16 Cadmium mg/1 0.01 ND USEPA TO0OR Comply with limit
17 | chloride mg/) <250 a1 | USEPRSIOL/ 1 Comply with limit
18 | Chromium mg/ =0.05 0,006 | USEPA 70008 Comply with limit
19 Copper mg/1 2 0.013 | USEPA 70005 Comply with limit
20 | Cyanide mg/1 = 0,05 NI HACH 8027 Comply with limit
21 | Fluoride mg,1 =15 0.14 UE;EE.‘:: ;?1391'; Comply with limit
22 Lead mg/1 = .05 NI USEPA 70008 Comply with limit
23 Manganese mg/f1 = 0.5 ND USEPA 70008 Comply with limit
24 | Mercury mg/1 = (L.001 NI USEPA 245.1 Comply with limit
25 Nickel mg,/1 =0.02 ND USEPA 70008 Comply with limit
26 | Nitrate mg,1 = 50 3 u;i;ﬁ 320?11 / Comply with limit
27 | Nitrite mg/1 53 ND HACH 8507 Comply with limit
28 Selenium mg /1 0.01 ND D3859-934A Comply with limit
g [eslsnal mg/] 02-05 0.05 HACHg21p | DoesnotComply
Chlorine with limit
30 | Zinc mg,/1 5 0.049 USEPA 70008 Comply with limit
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NDISE LEVEL M ONITORING

Nuoise levels were recorded by using noise level meter at client identified locations/points
Measurement of noise level was made at different distance from the source while facing the
instruments towards the road side. The measurement of noise levels was made on the "A
weighted Scale” in slow response mode in terms of decibel scale dB(A). 24 readings
were taken al each site on hourly interval basis. In every hour at each site, three readings
have been taken for duration 1.5 minutes with an interval of ¥ minute. The entire noise

measured data are presented in dB{A) Leq in the table 4.1({a), 4.1 (b) and 4.1 (c).

The recorded data of noise is compared for compliance with SEQS for Ambient Noise, The
lfollowing color scheme is adopted to better understand the compliance status of each

reading.

Color Scheme
| Below SEQS

| Higher than SEQS
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Figure 8:  Satellite Image of Noise Levels Monitoring Sites

T
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Table 4.1(a) : Noise Level Monitoring in results dB(A) Leq

Site Names/Locations
m: Federal
Mazare | Dawood | Usman Askri Babar Civic & m:I Nk Hasan :;:‘g;;
quaid College F::lr:y Park Haospital Center University S5q. Akar

Time | 1516 | 1516 | 1516 | 1516 | 1516 | 1516 | 1516 | 15108 | 1516 [1617
(Feb-18) | (Feb-18) | (Feb-18) | (Feb-18) | (Feb-18) | (Feb-18) | (Feb-18) | (Feb-18) | (Feb-18) | (Feb-18)

Latitude and Longitude
2452 36004 2475248537 | 2452 sose] petsaraaast] asysazy| aese iy | aeseste | 2essarr | aesaess | oo s dass

6702 27055 67°02°50.41%| 67705 13697 | 67T 03°5085°) 67 04 950% | 67 04 20089°] 6F 05 20.1° 6705 49.07°) 67 04 2e63°| 67 05 2392°

Legends
Below SEQS
Higher than SEQS
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Table 4.1 (b): Noise Level Monitoring in results dB[A) Leg

AMBIENT AIR, NOISE AND WATER QUALITY MONITORING ALONG BRT RED LINE CORRIDOR, KARACHI
s—————— .

Site Names/Locations

Nadeem
SicSyed. | we il

University Cinlos

Karachi
National

Mgt.
Instute

Jamia
Madarsa
t-ul-
Islam

Chiniot
School

Shiekh
Zaid
Islamic
Centre

Govt
Girls
School

Rehmani
a

Mosque

GBGP
School

o 16,17 16,17

{Feb-18) | (Feb- 18)

1617
{Feb-18)

16,17
(Feb-18)

1617
{Feb-18)

16,17
(Feb-18)

16,17
(Feb-

18)

16,17
{Feb-18)

16,17
(Feb-18)

Latitude and Longitude

2454 55.11° 24755 50

2455 TALT

24°543nRa-

247 55EEALY

24" 56 441"

24" 56 B84

2456 1144

24756 LELD

AT 05 36.21° 67705 49930

0000
0100
0200
0300
0400
0500
D600
0700
0800
0900
1000
1100
1200
1300
1400
1500
1600
1700
1800
1900
2000
2100
2200
2300

57705 BRAT"

BT 06 2RT

Legends

Below SEQS

Higher than SEQS

Environmental Monitoring & Modeling Division
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Table 4.1 (¢} : Noise Level Monitoring in results dB(A) Leq

Site Names/Locations
Tank Karahi || 2010 | RS S SIUSKE i Bus
Chowrangi | University | o o St JauharBus | o)
Hospital Tayyah Depot
Time 22,23 23,24 24,25 25,26 14,15 15,16
(Jan-18) {Jan-18) (Jan-18) (Jan-18) (Feb-18) [Feb-18)
Latitude and Longitude
24°55'20.3" | 24°55'50.1" | 24" 54'30.4" | 24' 52 438" | 24°56'223" | 24756 223"
45.0" | 67°08'33.64" | 6708 33.64"

67°10' 505" |

67° 07" 1.1"

| 67" 05"3.7"

Legends

Below SEQS

Higher than SEQS

67" 02"
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5.0 Conclusion

The study report indicates that the average levels of Oxides of Nitrogen, Sulphur Dioxide,
Carbon Monoxide, Ozone, Particulate Matter [PMzs, PM:e and SPM) and Lead were well within the
prescribed limits of SEQS (see Table 3 for reference). Similarly, most of the parameters were
compliant with the SSDWQ for drinking water samples except EColi, Fecal Coliform and Total
Coliform at Ashfag Memorial Hospital and Hydrant Water of Race course. Moreover, noise levels

were found higher than prescribed limits in SEQS at different sites.
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Annexure-A

(Detail Monitoring Data)
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PROJECT :ll::;e;l; ?&mﬂi}tﬁ:ﬁd Noise Level Monitoring CLIENT MM Pakistan (Pvt) Ltd.

SITEID Near Tank Chowrangi COORDINATES 24° 55°20.3"N, 67°10' 50.5"E

5. No Date Time NO NO: NO: oo 50, ] 0y M 15 PM 10 SPM_ Lead_

(ug/m?) | (ug/m?) | (ng/m?) | (mg/m*) | (ng/m*) | (ug/m?) | (wg/m?) | (ug/m?) | (ug/m*) | (ug/m?)

1| 2zjo1/2018 | 1800 6.6 19.3 25.9 1.9 17.3 21

2 | z2z/01/2018 | 1900 8.1 23.8 319 23 16,9 23

3 | 22/01/2018 | 2000 838 29.77 38.15 2.3 16.8 19

4 | z22/01/2018 | 2100 5.6 20.4 26 19 16.8 15

5 | 2z/01/2018 | 2200 4.3 14.9 19.2 2.0 16.8 14

& | 22/01/2018 | 2300 5.2 201 25.3 1.8 16.8 15
22/01/2018 | 0000 4.3 12.8 17.1 2.0 17.4 15 7 - 364 010
22/01/2018 | 0100 5.2 16.5 217 2.3 17.2 15

9 | 22/01/2018 | D200 2.2 11.1 13.3 1.9 18.9 14

10 | zz/01/2018 | 0300 2.7 10 12.7 1.9 17.9 13

11 | 22/01/2018 | 0400 24 10.1 12.5 2.0 1B.4 13

12 | 2z2/01/2018 | 0500 16 10.6 122 24 17.2 11

13 | 23/01/2018 | 0600 49 17.2 221 1.9 16.1 10

14 | 2370172018 | 0700 7.2 25.7 33.6 2.0 17.4 10
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15 | 2370172018 | 0800 7.8 26.1 33.9 1.9 15.7 9
16 | 2370172018 | 0900 8.3 23.9 322 1.4 16.8 g9
17 | 2370172018 | 1000 0.7 26.4 27.1 2.0 16.7 12
18 | 2370172018 | 1100 11.7 27.5 39.2 2.2 8.5 12
19 | 23701 2018 | 1200 10.5 228 34.3 13 6.0 16
20 | 23/01/2018 | 1300 8.7 20.1 28.8 1.1 15.4 13
21| z3/o1/201g | 1400 6.3 12.9 19.2 1.1 12.7 12
22 | 2370172016 | 1500 57 181 23.8 1.2 159 12
23 | 2370172018 | 1600 7.6 22.2 29.8 12 11.2 10
24 | 23/01/2018 | 1700 8.7 24.6 33.3 1.2 13.7 12
25 | 2370142018 | 1800 2.8 25.2 28 1.1 9.1 15
Max 11.7 29.8 39.2 2.3 18.9 23.0
Min 0.7 10.0 12.2 1.1 6.0 8.8 37 114 361 0.19
Avg 5.9 19.7 25.7 1.8 15.3 13.6

e —
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PROECT | R T Re Karaehi e | cuENT MM Pakistan (Pv) Ltd.
SITE ID Karachi University COORDINATES 24°55'50.1" N, 67°07" 1.1" E
Siia Niate S NO NO: NO« o S0z O PM 25 PM 1 SPM Lead
(ng/m®) | (ug/m®) | (ug/m?} | (mg/m*) | (pg/m?) | (pg/m?) | (ug/m¥) | (ug/m¥) | (pg/m*) | (pg/m?)
1 23/01/2018 1900 22.7 324 55.1 2.5 12.6 22
2 22/01/2018 2000 22.6 18.5 71.1 2.7 11.1 17
3 23,/01/2018 2100 25.1 52.3 77.4 2.9 15.2 21
4 23/01/2018 2200 29.4 43.9 73.1 31 16 18
5 23/01/2018 2300 225 36.2 58.7 2.2 12.4 18
& 24/01/2018 0000 24 41.1 65.1 1.9 13.9 15 57 133 391 0.21
7 24/01/2018 0100 19.8 24.3 54.1 18 14.2 12
B 24/01/2018 0200 17.3 35.8 53.1 1.6 17.9 14
g 240172018 0300 15.3 28.2 435 1.5 16.5 14
10 | 24/01/2018 0400 16.7 335 50.2 1.3 13.1 13
11 24/01/2018 0500 15.7 427 564 1.2 16.3 14

- ____________________________________________________________________________________________________________________|
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12 24/01/2018 0600 22.5 49,1 71.6 1.9 18.2 12
13 24/01/2018 G700 32.6 48.6 81.2 2.4 21.0 18
14 24/01,/2018 1800 29.8 50.4 802 3.2 22.0 22
15 24/01/2018 1900 33.2 65.5 087 23 21.0 22
16 24/01/2018 1000 61.2 105 166.2 3.7 200 31
17 24,/01/2018 1100 51.62 B4.95 1365 5.9 226 32
19 | 24/01/2018 1200 235 714 96,9 14 25.1 34
19 24/01/2018 1300 26.7 15.9 7.6 2.6 29.4 32
20 24/01/2018 1400 28.4 55.2 83.6 2.9 20.2 32
21 24/01/2018 1500 15.1 48.5 63.6 27 12.5 36
22 24,/01/2018 1600 20.8 66,4 87.2 25 17.6 31
23 24/01/2018 1700 32.7 53.1 85.8 3.2 22.8 34
24 24/01/2018 1800 36.6 49.1 85.7 2.3 23.3 24
25 24/01/2018 1200 349 133 78.2 2.8 18.7 22
Max 61.2 105.0 166.2 5.9 29.4 36.0
Min 15.1 28.2 43.5 1.2 12.4 12.0 57 133 391 0.21
Avg 27.2 50.7 77.3 2.7 18.3 224
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PROJECT g’;{‘mﬁ‘“ R AR GNORe LEEVOR T SlOTE | oy pn MM Pakistan (Pvt) Ltd.
SITE 1D Ashfaq Memorial Hospital COORDINATES 24° 54" 30.4" N, 67°05' 3.7" E
g fiate Time NO NO: NO: co 502 0 PMos PM 10 SPM Lead
{ng/m®) | (ng/m3) | (pg/m?) | (mg/m3) | (ug/m?) | (pg/m?) | (pg/m?) | (pe/md) | (pg/m?) | (pg/m?)
1 24/01/2018 2000 314 54.8 B6.2 39 25.2 17
2 24/01/2018 2100 229 39.1 62 4.1 27.6 15
3 24/01/2018 2200 25.7 43.1 (8.8 3.8 30.8 16
1 24/01/2018 2300 18.2 15.9 6.1 1.1 319 18
5 24/01/2018 (0o 16.4 23.7 40.1 3.5 25.5 12
[ 25/01/2018 (1100 227 29.2 51.9 3.0 28.2 15 65 126 410 0.25
¥ 25/00/2018 0200 20.9 25.7 16,6 2.6 221 14
25/01/2018 1300 18.1 29.2 47.3 2.5 18.4 15
25/01/2018 0400 17.6 30.4 48 2.2 18.7 15
10| 25/01/2018 0500 20.2 321 52.3 2.4 20.3 17
11 25/01/2018 (600 214 33.8 55.2 2.2 12.9 15

I —
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12 25/01/2018 0700 20.8 35.1 £5.9 27 12.6 17

13 25/01/2018 0800 29.7 40.5 70.2 14 16,7 18

14 25/01/2018 0900 309 55.3 B6.2 4.1 245 21

15 25/01/2018 1000 32.1 69.2 101.3 45 325 25

16 25/01/2018 1100 324 73.7 106.1 4.2 35.7 40

17 25/01/2018 1200 33.6 51.9 B5.5 3.6 34.9 21

18 25/01/2018 1300 29.5 42.6 721 32 32,1 23

19 25/01/2018 1400 27.3 37.7 65 34 28.5 27

20 25/01/2018 1500 229 36.2 59.1 3.0 239 34

21 25/01/2018 1600 20.7 5.1 55.8 2.5 325 35

22 25/01/2018 1700 28.2 34.8 3 27 30.2 33

23 25/01/2018 1800 229 26.9 59.8 3.3 28.5 23

2 25/01/2018 1900 259 54.9 BO.8 16 226 20

25 25/01/2018 2000 32.1 H2.5 94.6 35 20.2 20
Max 33.6 73.7 106.1 4.5 35.7 40.0
Min 16.4 23.7 40.1 2.2 12.6 12.0 65 126 410 0.25
Avg 25.0 42.1 67.1 3.3 25.5 21.0
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: Ambient Air Quality and Noise Level Monitoring : , L
PROJECT along BRT Red Karachi CLIENT MM Pakistan (Pvt) Ld,
SITE ID Jamia Masjid Tayyabh COORDINATES 24°52'43.8" N, 67°02' 45.8"E
5.No Date Time NO NO: NOx co 504 0z PM s PM 10 SPM Lead
(ng/m®) | (pg/m%) | (pug/m?) | (mg/m*} | (ng/m*) | (ug/m?) | (pg/m?) | (pg/m?) | (ug/m®) | (ug/m?}
i 25/01/2018 2100 321 76.2 108.3 32 32.1 14
2 25/01/2014 2200 33.5 67.7 101.2 29 31.7 15
3 25/01/2018 2300 34.4 g2.2 116.6 3.1 29.5 16
1 26,/01/2018 Y 27.3 5.3 92.6 3.0 27.8 17
5 26/01/2018 0100 12.7 41.5 54.2 28 25.1 17
& 26,/01/2018 0200 10.2 22.1 32.3 27 19.7 22 49 128 390 0.28
7 26/01/2018 0300 9.5 24.3 33.8 26 18.2 18
B 26/01/2018 0400 9.7 248 34.5 2.1 18.8 19
g 26,/01/2018 0500 10.6 27.2 27.8 1.8 17.6 18
10 26/01/2018 0600 11.9 287 40.6 1.7 19.2 18
11 26/01/2018 0700 16.3 29.2 45.5 22 19.1 19
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12 26/01/2018 0800 31.4 30.9 62.3 29 26.5 20
13 26/01/2018 usnl 34.8 42.3 77.1 33 20.6 21
14 | 26/01/2018 1000 34.3 58.4 92.7 3.2 32.2 21
15 26/01/2018 1100 34.8 63.7 98.5 36 334 20
16 | 26/01/2018 1200 353 65.9 101.2 3.2 33.9 22
17 26/01/2018 1300 33.8 52.1 85.9 3.3 34.7 28
18 | ze6/01/2018 1400 34.9 55.4 90.3 2.1 35.8 33
19 26/01/2018 1500 359 488 847 1.9 6.6 33
20 | 26/01/2018 1600 357 435 79.2 2.2 34.2 32
21 26,/01/2018 1700 336 43.7 77.3 25 37.9 27
22 26/01/2018 1800 34.1 428 76.9 33 38.3 3|
23 26/01/2018 1900 34.7 39.4 74.1 3.2 30.5 30
24 26/01/2018 2000 34.2 42.4 766 34 10.2 27
25 26/01/2018 2100 35.8 43.6 79.4 3.1 37.6 25
Max 35.9 82.2 116.6 1.6 40.2 33.0
Min 9.5 22.1 32.3 47 17.6 14.0 49 128 390 0.28
Avg i 46.5 74.1 2.8 30.0 22.5
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PROJECT m‘;ﬂ%ﬂgﬁﬁd DRsakevEl MoriwetE S (o yp sy MM Pakistan (Pvt) Ltd.

SITE ID Gulistan-e-Jauhar Bus Depot COORDINATES 24°56' 2.23" N, 67°08' 33.64"

5 N M2 NOx Co 502 03 PM 2.5 PM 10 SPM Lead
No | Date | Time | Gum) | oo | qumd) | gmg) | ggm3) | @emd) | ggm3) | pgm3) | gm) | e/ma)
1 | 14-02-18 | 1100 6.6 20,1 26.6 1.8 224 15

3 | 14-02-18 | 1200] 7.0 20.9 279 18 23.1 16

5 | 14-02-18 | 1300 6.4 20.7 271 1.8 211 16

7 | 14-02-18 | 1400 7.1 20,5 27.6 1.9 22.0 16

9 |14-02-18 | 1500 68 20.1 26,9 1.7 19.2 15

11 | 14-02-18 | 1600 6.7 19.6 26,3 1.9 20.5 16

13 | 14-02-18 | 1700 6.8 18.7 25.5 1.7 21.8 16 19 109 254 018
15 | 14-02-18 | 1800 6.9 20.3 27.2 i By 23.3 16

17 | 14-02-18 | 1900 7.3 20,5 27.8 1.6 258 14

19 | 14-02-18 | 2000 71 21.1 28.2 1.6 26.2 12

21 | 14-02-18 | 2100 7.4 21.1 285 1.5 269 12

23 | 14-02-18 | 2200 6.9 21.1 28.0 1.2 27.5 13

25 | 14-02-18 | 2300 6.9 20.3 27.2 1.2 24.5 13

27 | 15-02-18 | 0000 | 6.9 20.3 27.1 1.2 23.2 7

I
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29 | 15-02-18 | 0100 6.9 20.3 27.1 1.2 19.2 7
31 | 15-02-18 | 0200 7.0 20.3 27.3 1.2 20.5 a8
33 | 15-02-18 | 0300 6.9 20.3 271 1.2 21.8 7
35 | 15-02-18 | 0400 6.9 20.1 27.0 1.3 23.3 9
37 | 15-02-18 | 0500 7.4 20.2 27.2 1.5 25.8 11
39 | 15-02-18 | 0600 6.7 21.0 27.7 1.5 26.2 12
41 | 15-02-18 | 0700 6.8 21.0 27.8 1.6 26.9 14
43 | 15-02-18 | 0800 6.4 18.7 25.5 1.6 27.5 18
45 | 15-02-18 | 0900 6.4 18.4 24.9 1.6 24.5 16
47 1 15-02-18 | 1000 6.6 18.4 25.0 1.7 23.2 14
48 | 15-02-18 | 1100 6.3 19.0 25.3 1.6 23.5 18
Max 7.4 21.1 28.5 1.9 27.5 18.0
Min 6.3 18.4 24.9 1.2 19.2 7.0 39 109 254 0.18
Avg 6.9 20.1 27.0 1.5 23.6 13.4
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PROJECT ﬁ;";‘;@‘{g‘f{m" s Rukwbear] Hustorins | cure MM Pakistan (Pvt) Ltd,

SITEID Malir Bus Depot Terminal KBRT COORDINATES 24°53'8.21"N, 67°10° 23.8" E
5 NG NDZ MNOx co S0 O PM 25 PM 15 5PM Lead
No Date Time (pg/m?) {pp/m?) {pg/m?) {mg/m*} {ppdm3) {pp/m?) (g Sm?) (g /m?) [ug/m*) {pg/m®)
1 | 15-02-18 ] 1200 9.3 26.7 36.0 2.3 355 21
3 | 15-02-18 | 1300 9.3 34.7 44.0 2.5 36.0 23
5 | 15-02-18 | 1400 12 30.7 42,7 2.5 36.0 24
7 | 15-02-18 | 1500 13.3 34.7 48.0 2.9 36.8 25
9 | 15-02-18 | 1600 15.9 33.4 49.3 2.9 36.2 20
11 | 15-02-18 | 1700 14.6 38.7 53.3 3.2 36.1 24 &9 141 368 0.33
13 | 15-02-18 | 1800 15.9 37.3 53.2 2.9 359 25
15 | 15-02-18 | 1900 17.3 37.3 54.6 3.2 359 17
17 | 15-02-18 | 2000 15.9 38.7 541.6 3.3 359 19
19 | 15-02-18 | 2100 14.6 40.0 54.6 3.3 358 20
21 | 15-02-18 | 2200 14.6 42.7 57.3 3.2 35.4 19
23 | 15-02-18 | 2300 15.9 44.0 59.9 3.1 35.3 28
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25 | 16-02-18 [ 0000 15.9 42.7 58.6 3.5 34.8 31
27 | 16-02-18 | 0100 173 41.3 58.6 33 35.0 33
29 | 16-02-18 | 0200 15.9 44.0 59.9 29 35.0 35
31 | 16-02-18 | 0300 15.9 42.7 58.6 27 36.1 25
33 | 16-02-18 | 0400 15.9 38.7 54.6 2.5 36.2 24
35 | 16-02-18 | 0500 12 38.7 50.7 2.7 36.5 24
37 | 16-02-18 | 0600 12 38.7 50.7 2.5 35.9 23
39 | 16-02-18 | 0700 10.6 40,0 50.6 2.3 35.6 28
41 | 16-02-18 [ 0800 9.3 37.3 46.6 2.8 35.8 27
43 | 16-02-18 | 0900 12 38.7 50.7 3.2 35.8 25
45 | 16-02-18 [ 1000 10.6 3.7 45.3 3.8 35.9 27
47 | 16-02-18 | 1100 13.3 36.0 49,3 3.7 35.5 21
48 [16-02-18 [ 1200 12 36.0 48.0 4.1 35.5 23
Max 17.3 44.0 59.9 4.1 36.8 35
Min 9.3 26.7 36.0 23 34.8 17 62 141 368 0.33
Avg 13.7 37.9 51.6 3.0 35.8 24.4
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PROJECT m&;ﬁ;ﬂmaﬂd Noise Level Monitoring | ¢, gy MM Pakistan (Pvt) Lid.
SITEID Near Tank Chowrangi COORDINATES 24°55'20.3" N, 67°10' 50.5" E
Meteorological Parameters Measurements
Date Time Air TeiE:]éeratm Humidity (%) Pressure dh‘:icl:ll]ﬁm Wind speed
) (hPa) (hored) (m/s)

22-01-18 1730 25 29 1009 270 57
22.01-18 1800 22 46 1011 270 5.1
22-01-18 1830 23 33 1009 270 5.1
22-01-18 1900 23 38 1010 270 5.1
22-01-18 1930 22 43 1010 270 4.6
22.01-18 2000 22 43 1010 270 6.2
22-01-18 2030 22 38 1011 225 2.2
22-01-18 2100 14 67 1012 Calm Calm
22-01-18 2130 21 46 1011 270 4.6
22-01-18 2200 21 43 1012 250 41

=_-—-—e———|
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22-01-18 2230 21 43 1012 250 1.1
22-01-18 2300 22 43 1012 270 6.2
22-01-18 2330 22 39 1012 270 6.2
23-01-18 0000 22 38 1012 270 6.2
23-01-18 0030 21 31 1012 270 6.2
23-01-18 0100 20 24 1011 290 6.2
23-01-18 0130 20 21 1011 290 3.6
23-01-18 0200 20 21 1011 315 2.6
23-01-18 0230 20 17 1011 259 2.1
23-01-18 0300 19 23 1011 315 2.1
23-01-18 0330 18 26 1011 259 2.6
23-01-18 0400 16 29 1011 290 3.1
23-01-18 0430 15 34 1012 225 1.1
23-01-18 0500 15 19 1011 315 %l
21.01-18 0530 14 36 1012 315 2.6
23.01-18 0600 14 36 1012 340 3.1
23-01-18 0630 14 33 1012 3240 41
23-01-18 0700 15 31 1012 315 15
23-01-18 0730 15 31 1012 315 15
23-01-18 0800 15 35 1012 Calm Calm
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23-01-18 0830 14 38 1013 Calm Calm
23-01-18 0900 17 30 1014 Calm Calm
23-01-18 0930 19 24 1014 Calm Calm
23-01-18 1000 20 21 1015 Calm Calm
23-01-18 1030 21 20 1015 Calm Calm
23.01-18 1100 22 17 1015 Calm Calm
23-01-18 1130 22 15 1015 315 2.1
23-01-18 1200 24 15 1014 Calm Calm
23-01-18 1230 24 15 1014 290 2.1
23-01-18 1300 25 14 1013 25 2.6
23-01-18 1330 25 12 1012 315 2.1
23-01-18 1400 25 14 1012 290 26
23-01-18 1430 26 15 1011 290 2.6
23-01-18 1500 26 13 1012 250 2.1
23-01-18 1530 26 14 1011 25 2.1
23-01-18 1600 29 14 1011 225 26
23-01-18 1630 25 24 1011 225 5.1
23-01-18 1700 25 18 1011 225 2.1
23-01-18 1730 23 29 1012 250 3.6

I —L-—-——S —AA—S—S—S—S—S—S—S—S—S—S—S—S—S—S—S—S—S—S—S—S—S—S—S—Aa—
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: Ambient Air Quality and Noise Level Monitoring = -

PROJECT along BRT Red K hi CLIENT MM Pakistan [Pvt.) Ltd.

SITEID Karachi University COORDINATES 24°55'50.1" N, 67°07' 1.1"E

Meteorclogical Parameters Measurements
Date Time Wind
il Tem.perature Humidity (%) Pressure [hPa) direction Wind speed
(=€) ity (m/s)
23-01-18 1830 22 29 1012 225 4.6
23-01-18 1900 21 33 1012 200 3.6
23-01-18 1930 20 35 1013 250 2.6
23-01-18 2000 20 27 1011 225 2.1
23-01-18 2030 20 34 1014 270 46
23-01-18 2100 19 40 1014 270 26
23.01-18 2130 17 45 1014 Calm Calm
23-01-18 2200 16 48 1014 Calm Calm
23-01-18 2230 16 52 1014 Calm Calm
23-01-18 2300 16 52 1014 Calm Calm
Environmental Monitoring & Modeling Division
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23-01-18 2330 14 55 1014 Calm Calm
24-01-18 0000 13 58 1013 Calm Calm
24-01-18 0030 13 58 1013 25 2.1
24-01-18 0100 12 58 1013 25 1.5
24-01-18 0130 12 62 1013 45 1
24-01-18 0200 12 62 1013 Calm Calm
24-01-18 0230 12 62 1013 45 15
24-01-18 0300 12 62 1013 25 15
24-01-18 0330 11 67 1013 25 2.1
24-01-18 0400 11 a7 1013 Calm Calm
24-01-18 0430 11 67 1013 45 2.1
24-01-18 0500 11 67 1013 45 15
24-01-18 (1530 11 67 1013 25 21
24-01-18 0600 11 67 1014 25 2.1
24-01-18 0630 11 54 1014 Calm Calm
24-01-18 0700 13 63 1014 25 2.1
24-01-18 0730 15 59 1015 25 1.5
24-01-18 0800 18 49 1015 45 2.1
24-01-18 0830 20 46 1016 90 26
24-01-18 0900 23 38 1016 70 2.6
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24-01-18 0930 23 38 1016 250 2.6
24-01-18 1000 23 29 1016 Calm Calm
24-01-18 1030 24 38 1015 270 26
24-01-18 1100 25 34 1015 Calm Calm
24-01-18 1130 25 32 1014 225 2.6
24-01-18 1200 20 34 1014 225 3.6
24-01-18 1230 20 34 1013 150 2.6
24-01-18 1300 26 34 1013 45 26
24-01-18 1330 26 34 1013 270 21
24.01-18 1400 26 34 1013 2325 5.1
24-01-18 1430 25 34 1013 200 4.1
24.01-18 1500 25 34 1013 200 5.1
24-01-18 1530 24 41 1013 225 5.1
24-01-18 1600 24 41 1013 200 5.1
24-01-18 1630 24 33 1013 225 21
24.01-18 1700 23 44 1013 225 4.1
24-01-18 1730 23 44 1013 225 5.1
24-01-18 1800 22 46 1013 200 4.1
24-01-18 1830 22 46 1013 200 4.1

- _______________________________________________________________________________________________________________|
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PROJECT mmﬂ: ﬂmﬁgﬁm’ CLIENT MM Pakistan (Pvt) Ltd.
SITEID Ashfag Memaorial Hospital COORDINATES 24° 54'30.4" N, 67°05'3.7"E
Meteorological Parameters Measurements
Date Time
Tem::;l:ature s iy Pressure (hPa) digic'::lan Wind sueed
(=€) (%) (degree) (m/s)

24-01-18 1930 21 53 1014 225 4.1
24-01-18 2000 21 56 1014 200 3.1
24-01-18 2030 21 56 1014 Calm Calm
24-01-18 2100 20 58 1014 200 2.1
24-01-18 2130 20 &0 1014 200 2.1
24-01-18 2200 20 62 1014 180 2.6
24-01-18 2230 19 64 1014 180 21
24-01-18 2300 19 64 1014 180 2.1
24-01-18 2330 19 68 1015 Calin Calm
25-01-18 0000 17 72 1014 270 2.6
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25-01-18 0030 17 T2 1014 250 21
25-01-18 100 16 77 1014 270 21
25-01-18 0130 16 77 1013 270 2.6
25.01-18 0200 15 77 1013 270 76
25-01-18 0230 15 77 1013 290 2.1
25-01-18 0300 15 82 1013 Calm Calm
25-01-18 0330 14 82 1013 Calm Calm
25-01-18 0400 15 7 1013 270 2.1
25-01-18 0430 14 a2 1013 290 15
25-01-18 0500 14 82 1013 Calm Calm
25.01-18 0530 14 82 1012 Calm Calm
25-01-18 0600 13 g2 1012 250 21
25.01-18 (1630 13 T2 1012 Calm Calm
25-01-18 0700 13 82 1012 270 1.5
25-01-18 0730 13 52 1012 Calm Calm
25-01-18 0800 13 82 1012 Calm Calm
25-01-18 0830 13 88 1013 Calm Calm
25-01-18 0900 13 g2 1013 Calm Calm
25-01-18 0930 14 7 1014 Calm Calm
25-01-18 1000 14 78 1013 Calm Calm
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25-01-18 1030 14 77 1014 Calm Calm
25-01-18 1100 16 77 1014 Calm Calm
25-01-18 1130 18 68 1014 Calm Calm
25-01-18 1200 21 7] 1015 250 1.5
25-01-18 1230 24 36 1015 Calm Calm
25-01-18 1300 24 29 1014 270 1.5
25.01-18 1330 25 32 1014 270 3.1
25-01-18 1400 25 248 1014 270 41
25-01-18 1430 26 26 1013 250 1.5
25.01-18 1500 27 24 1013 270 21
25-01-18 1530 26 26 1012 270 2.1
25-01-18 1600 27 24 1012 250 2.6
25-01-18 1630 27 26 1012 225 2.1
25-01-18 1700 27 28 1011 200 4.1
25-01-18 1730 26 34 1011 225 41
25-01-18 1800 26 34 1011 2B 36
25-01-18 1830 26 34 1011 225 4.1
25-01-18 1900 25 34 1011 250 4.1
25-01-18 1930 25 34 1011 225 5.1
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Ambient Air Quality and Noise Level CLIE Kist
LA Monitoring along BRT Red Karachi b WA e (Feald
SITE ID Jamia Masjid Tayyab COORDINATES 24°52'43.8" N, 67°02' 45.8" E
Meteorclogical Parameters Measurements
Date Time Air
Temperature Humidity (%) Pressure (hPa) Wind divection Wind speed (m/s)
(+C) (degree)
25-01-18 2100 20 68 1013 250 3.1
25-01-18 2130 20 68 1013 250 3.1
25-01-18 2200 19 73 1013 250 2.6
25-01-18 2230 19 73 1013 250 26
25-01-18 2300 19 73 1013 250 2.1
25-01-18 2330 19 76 1013 Calm Calm
26-01-18 0000 17 77 1013 250 2.1
26-01-18 0030 17 i ar 1013 225 L |
26-01-18 0100 16 &2 1013 250 2.6
77—
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26-01-18 0130 16 g2 1013 250 2.6
26-01-18 0200 16 82 1012 Calm Calm
26-01-18 0230 15 a2 1012 Calm Calm
26-01-18 0300 15 78 1012 Calm Calm
26-01-18 0330 15 g2 1012 Calm Calm
26-01-18 0400 14 82 1012 Calm Calm
26-01-18 0430 13 88 1012 Calm Calm
26-01-18 0500 13 a8 1012 Calm Calm
26-01-18 0530 13 a8 1012 Calm Calm
26-01-18 0600 13 86 1012 Calm Calm
26-01-18 0630 13 82 1012 Calm Calm
26-01-18 0700 13 82 1012 Calm Calm
26-01-18 0730 13 82 1013 Calm Calm
26-01-18 0800 13 82 1013 Calm Calm
26-01-18 0830 13 78 1013 Calm Calm
26-01-18 0900 14 88 1014 Calm Calm
26-01-18 0930 16 g2 1014 Calm Calm
26-01-18 1000 18 77 1015 Calm Calm
26-01-18 1030 20 64 1015 Calm Calm
26-01-18 1100 22 57 1015 Calm Calm
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26-01-18 1130 23 57 1015 Calm Calm
26-01-18 1200 23 47 1016 Calm Calm
26-01-18 1230 24 47 1015 Calm Calm
26-01-18 1300 24 47 1015 Calm Calm
26-01-18 1350 27 38 1014 Calm Calm
26-01-18 1400 27 32 1013 Calm Calm
26-01-18 1430 27 26 1013 200 2.1
26-01-18 1500 27 22 1013 180 Calm
26-01-18 1530 27 24 1012 200 2.1
26-01-18 1600 28 25 1012 225 11
26-01-18 1630 28 21 1011 250 2.1
26-01-18 1700 27 37 1011 250 3.1
26-01-18 1730 26 44 1011 225 4.1
26-01-18 1800 25 47 1011 225 4.1
26-01-18 1830 25 45 1012 225 Calm
26-01-18 1200 24 47 1011 200 46
26-01-18 1930 24 50 1012 225 4.1
26-01-18 2000 22 57 1012 250 41
26-01-18 2030 23 44 1012 alm Calm
26-01-18 2100 21 55 1013 250 3.6

e —
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1 O et s daisie i CLIENT MM Pakistan (Pvt.) Ltd.
SITE ID  Gulistan-e-Jauhar Bus Depot COORDINATES 24°56' 2.23"N, 67° 08' 33.64"E
Meteorological Parameters Measurements
Date Time ‘I‘emg:ature Humidity Pressure Wind direction Wind speed
(+C) (%) (hPa) (degree) (m/s)

14-02-18 1100 24 34 1025 25 6.2
14-02-18 1130 24 32 1025 215 6.2
14-02-18 1200 25 32 1024 25 6.2
14-02-18 1230 26 32 1024 90 5.1
14-02-18 1300 26 3 1023 45 6.2
14-02-18 1330 27 26 1022 25 5.1
14-02-18 1400 27 26 1022 45 51
14-02-18 1430 28 23 1021 15 31
14-02-18 1500 28 21 1021 70 31
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14-02-18 1530 29 19 1020 90 36
14-02-18 1600 29 18 1020 70 2.6
14-02-18 1630 28 19 1020 70 2.6
14-02-18 1700 28 17 1020 90 1.1
14-02-18 1730 28 19 1020 90 4.1
14-02-18 1800 28 19 1021 90 3.1
14-02-18 1830 26 21 1021 Calm

14-02-18 1900 25 24 1022 Calm

14-02-18 1930 25 27 1022 225 2.5
14-02-18 2000 24 29 1022 90 2.6
14-02-18 2030 23 31 1023 Calm

14-02-18 2100 22 33 1023 25 2.1
14-02-18 2130 21 35 1023 70 2.6
14-02-18 2200 20 4 1022 45 2.6
14-02-18 2230 22 35 1022 Calm

14-02-18 2300 19 43 1022 259 26
14-02-18 2330 19 46 1022 259 26
15-02-18 0000 15 59 1022 259 2.1
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15-02-18 0030 15 59 1022 259 2.6
15-02-18 0100 19 44 1021 Calm
15-02-18 0130 17 48 1021 Calm
15-02-18 0200 16 55 1021 25 2.0
15-02-18 0230 16 55 1021 25 2.6
15-02-18 0300 16 55 1021 70 21
15-02-18 0330 16 55 1021 45 2.1
15-02-18 0400 16 55 1021 Calm
15-02-18 0430 16 49 1020 Calm
15-02-18 0500 16 55 1021 Calm
15-02-18 0530 15 59 1021 45 1.5
15-02-18 0600 15 59 1021 70 24
15-02-18 0630 14 63 1021 70 21
15-02-18 0700 14 67 1021 70 2.1
15-02-18 0730 14 63 1021 70 2.6
15-02-18 0800 17 6 1022 Calm
15-02-18 0830 14 63 1021 70 2.6
15-02-18 Q900 17 55 1022 45 2.1
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15-02-18 0930 I 19 49 I 1023 70 I 2.6
15-02-18 w00 | 21 43 | 1023 70 | 2.6
15-02-18] 1030 | 24 36 | 1023 70 | 2.1
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ey Ambient Air Quality and Noise Level - s

PROJECT | vonitoring along BRT Red Karachi L Db Eakmaut ety i,

SITE ID | - Malir Bus Depot Terminal KBRT COORDINATES 24°53"'8.21"N, 67° 10' 23.8"E

Meteﬂmlnﬁll:a] Parameters Measurements
Date Time Alr Wind direction
Temperature Humidity (%) Pressure (hPa) a Wind speed (m/s)
(°C) (degree)
14-02-18 1100 24 31 1025 25 6.2
14-02-18 1130 24 32 1025 315 6.2
14-02-18 1200 25 32 1024 25 6.2
14-02-18 1230 26 32 1024 90 5
14-02-18 1300 26 3 1023 45 6.2
14-02-18 1330 27 26 1023 25 5.1
14-02-18 1400 27 26 1022 45 5.1
14-02-18 1430 28 23 1021 45 3.1
14-02-18 1500 28 21 1021 70 3.1
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14-02-18 1530 29 19 1020 90 3.6
14-02-18 1600 29 18 1020 70 2.6
14-02-18 1630 28 19 1020 70 26
14-02-18 1700 28 17 1020 90 4.1
14-02-18 1730 28 19 1020 90 4.1
14-02-18 1800 28 19 1021 90 3.1
14-02-18 1830 26 21 1021 Calm

14-02-18 1900 25 24 1022 Calm

14-02-18 1930 25 27 1022 225 25
14-02-18 2000 24 29 1022 90 2.6
14-02-18 2030 23 31 1023 Calm

14-02-18 2100 22 33 1023 25 2.1
14-02-18 2130 21 35 1023 70 2.6
14-02-18 2200 20 1 1022 45 2.6
14-02-18 2230 22 35 1022 Calm

14-02-18 2300 19 43 1022 259 2.6
14-02-18 2330 19 16 1022 259 2.6
15-02-18 0000 15 39 1022 259 L
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15-02-18 0030 15 59 1022 259 2.6
15-02-18 0100 19 44 1021 Calm
15-02-18 0130 17 48 1021 Calm
15-02-18 0200 16 55 1021 25 2.6
15-02-18 0230 16 55 1021 25 2.6
15-02-18 0300 16 55 1021 70 21
15-02-18 0330 16 55 1021 45 2.1
15-02-18 0400 16 55 1021 Calm
15-02-18 0430 16 49 1020 Calm
15-02-18 0500 16 35 1021 Calm
15-02-18 0530 15 59 1021 45 15
15-02-18 0600 15 29 1021 70 2.1
15-02-18 0630 11 63 1021 70 2.1
15-02-18 07010 14 &7 1021 70 2.1
15-02-18 0730 14 63 1021 70 2.6
15-02-18 0800 17 & 1022 Calm
15-02-18 0830 14 63 1021 70 2.6
15-02-18 0900 17 55 1022 45 2.1
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15-02-18 | 0930 19 49 1023 | 70 | 2.6
15-02-18 1000 21 43 1023 | 70 | 2.6
15-02-18] 1030 24 36 1023 | 70 | 2.1
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Annexure-B

(Vibration Measurements)
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Tank Karachi Hasan Ashfaq Tayyab Islamia Quaid e Azam
Time Chowrangi | University | Nipa Square Hospital | Masjid College | Tomb
Vibration Vibration | Vibration | Vibration | Vibration | Vibration | Vibration | Vibration
(mm)] [mm) (mm) (mm]) [mm]) [mm) [mm) [mm]
2223 23,24 23,24 23,24 24,25 25,20 25,26 25,26
[ Jan-18) [Jan-18) | (Jan-18) | (Jan-18) | [Jan-18) | (Jan-18) | ( Jan-18) [ Jan-18)
0000 0018 0.023 0.028 0,032 0.021 0.03 0.024 0.029
0200 0.01 0.015 0.026 0.029 0.018 0.021 0.025 0.023
0400 0.01 0.018 0.022 0.024 0.022 0.018 (.028 0.032
0E00 0.035 0.029 0.031 0.035 0.039 0.034 0.027 0.036
800 0.052 0.044 0.048 0.061 0.076 0.065 0.052 0.06
1000 0.07 0.043 0.047 0.032 0.038 0.045 0.03 0.051
1200 0.058 0.029 0.036 0.034 0.038 0.047 0.028 0.046
1400 0.061 0.021 0.027 0.026 0.049 0.057 0.021 0.034
1600 0.054 0.042 0.033 0.047 0.066 0.076 0.039 0.062
1800 0.076 0.034 0.052 0.066 0.058 0.087 0.054 0.071
2000 0.019 0.018 0.063 0.058 0.069 0.076 0.062 0.058
2200 0.011 0.034 0.058 0.067 0.056 0.045 0.051 0.065
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Annexure-C

(Survey Photographs)
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