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RECONSTRUCTION OF NATIONAL HIGHWAY N-5 UNDER PAKISTAN’S
RESILIENT RECOVERY, REHABILITATION AND RECONSTRUCTION
FRAMEWORK PROJECT - PHASE 1A

RAWALPINDI - HASSANABDAL ROAD SECTION
1. CLIMATE CHANGE STUDIES

1.1 INTRODUCTION

The N5 road, a critical transportation artery, is undergoing an expansion from 4 lanes to 6
lanes to accommodate increasing traffic demand and promote regional economic growth. As
part of this expansion, it is essential to assess the potential risks associated with climate
change to ensure the long-term resilience and sustainability of the infrastructure.

Sulle] Riee

Figure 1.1: N5 Road Alignment with Dualization Sections (highlighted in Yellow color)

L2 REVIEW OF CLIMATE CHANGE FOR PAKISTAN

Pakistan is influenced by different climate zones, particularly by Monsoon climate in the south
and mountain climate in the north. The general climatic conditions are altered by Pakistan's
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diverse geography with the far north reaching into the Himalayas and the southern and
western regions being lowland plains of the Indus River, contributing to the diversity in climatic
conditions in different regions of the country. The climate is respectively characterized by
diverse conditions. Average temperatures are strongly dependent on the topography, with
coolest annual temperatures below zero in the far North (the Himalayan region), and higher
average temperatures in the lower-lying south-east. Rainfall is low throughout the year in large
parts of the country (20-30mm per month), but the northern regions, on the southern side of
the Himalayan mountains, receive rainfall of up to 200mm per month as a result of the summer
monsoon through July to September.

1.3 CURRENT CLIMATOLOGY

Pakistan's climate context for the current climatology, 1991-2020, derived from observed,
historical data (see, Figure 1.2, Figure 1.3 and Figure 1.4). Information should be used to
build a strong understanding of current climate conditions in order to appreciate future climate
scenarios and projected change. Observed, historical data is produced by the Climatic
Research Unit (CRU) of University of East Anglia. Data is presented at a 0.5% x 0.52 (50km x
50km) resolution.
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Figure 1.2: Monthly Climatology of Min, Max and Mean Temperature with Rainfall
(1991-2020) (Source: World Bank)
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Figure 1.3: Observed Average Annual Mean- Temperature of Pakistan for 1901-2020
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Figure 1.4: Observed Average Annual Rainfall of Pakistan for 1901-2020

Temperature

Warming in Pakistan was estimated at 0.57°C over the 20th century, but has
accelerated more recently, with 0.47°C of warming measured between 1961-2007.

Increases in temperature is strongly biased towards the winter and post-monsoon
months (November—February). On a sub-national level, warming is also strongly
biased towards the more southerly regions, with Punjab, Sind, and Baluchistan all
experiencing winter warming in the region of 0.91°C—1.12°C between 1961-2007, and
Khyber Pakhtunkhwa in the north experiencing only 0.52°C.

The rise in average daily maximum temperatures (0.87°C between 1961-2007) has
been slightly stronger than the rise in average temperatures. A concurrent increase in
the frequency of heat wave days has been documented, particularly in Sindh Province.

Rainfall

1.4

Mean rainfall in the arid plains of Pakistan and the coastal belt has decreased by 10-
15% since 1960. Most other regions have experienced a slight increase, seen both in
the monsoon and dry seasons.

The number of heavy rainfall events has increased since 1960, and the nine heaviest
rains recorded in 24 hours were recorded in 2010.

Recent evidence suggests that glaciers in the headwaters of the Indus Basin may be
expanding due to increased winter rainfall over the Himalayan region in the last 40
years.

PROJECTED CLIMATOLOGY

Climate projection data is modeled data from the global climate model compilations of the
Coupled Model Inter-comparison Projects (CMIPs), overseen by the World Climate Research
Program. Data presented is CMIP6, derived from the Sixth phase of the CMIPs. The CMIPs
form the data foundation of the IPCC Assessment Reports. CMIP6 supports the IPCC's Sixth
Assessment Report. Data is presented at a 0.25° x 0.25° (25km x 25km) resolution. Projected
multi model mean temperature and rainfall trend for Pakistan is shown in Figure 1.5 and
Figure 1.6 respectively.
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Figure 1.5: Projected Mean Temperature (Multi-Model Ensemble) Pakistan
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Figure 1.6: Projected Rainfall (Multi-Model Ensemble) Pakistan
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1.5 CLIMATE DIAGONISTIC

Consultants performed climate risk assessment as per International standard practice for
climate change projects following the guidelines of Intergovernmental Panel for Climate
Change.

1.6 MODELLING FRAMEWORK

Climate change scenarios is retrieved and analyzed at different spatial and temporal
resolutions. Daily climate data (rainfall, maximum and minimum temperature) is retrieved from
the NASA Earth Exchange Global Daily Downscaled Projections (NEX-GDDP) dataset
(Sheffield et al. 2006; Thrasher et al. 2022), which are available at a spatial resolution of 25
km. Daily climate data (rainfall, maximum and minimum temperature) is retrieved from the
ERAS dataset which is available at a spatial resolution up to 11 km. For both datasets, current
and future climate conditions are retrieved and analyzed (see Table 1.1).

Table 1.1: Available climate information for climate change assessment

- Resolution . —
Dataset Conditions Spatial Temporal Period Description

P— . 5 Mean temperature (°C)

ERAS5 Historic 11 km Daily 1985-2014 Rainfall (mm)
: X Mean temperature (°C)

NEX-GDDP- Current 25 km Daily 1985-2014 Rainfall (mm)
CHIPG Future 25km | Daily Until 2099 Mean lemperature (*C)

Rainfall (mm)

Future conditions included the Intergovernmental Panel on Climate Change Sixth Assessment
(IPCC#6) climate projections from global climate models (GCMs) for different shared socio-
economic pathways (SSPs). Different climate scenarios (SSP 2-4.5 and SSP 5-8.5) are used
according to data availability of IPCC6.

SSP 2-4.5 is a scenario that represents the medium range of future forcing pathways and
serves as an update to the RCP4.5 pathway. It is utilized as a reference experiment by several
CMIP6-Endorsed MIPs. SSP 2-4.5 was chosen because its land use and aerosol pathways
are not extreme compared to other SSPs, making it central to the concerns of Detection and
Attribution MIP (DAMIP)' and Decadal Climate Prediction Project (DCPP)2. Additionally, it is
relevant to Integrated Assessment Modeling (IAM) and Impact, Adaptation, and Vulnerability
(IAV) research as it represents a scenario that combines intermediate societal vulnerability
with an intermediate forcing level.

SSP 5-8.5 represents the high end of future pathways in the IAM and serves as an update to
the RCP8.5 pathway. This scenario is specifically chosen to address scientific questions
across various CMIP6-Endorsed MIPs. SSP 5-8.5 is unique among the SSP scenarios

' Gillett, N. P., Shiogama, H., Funke, B., Hegerl, G., Knutti, R., Matthes, K., Santer, B. D., Stone, D., and Tebaldi, C.: The Detection
and Attribution Model Intercomparison Project (DAMIP v1.0) contribution to CMIP6, Geosci. Model Dev., 9, 3685-3697,
doi:10.5194/gmd-9-3685-2016, 2016

2 Boer, G. J., Smith, D. M., Cassou, C., Doblas-Reyes, F., Danabasoglu, G., Kirtman, B., Kushnir, Y., Kimoto, M., Meehl, G. A.,
Msadek, R., Mueller, W. A., Taylor, K. E., Zwiers, F., Rixen, M., Ruprich-Robert, Y., and Eade, R.: The Decadal Climate Prediction
Project (DCPP) contribution to CMIP6, Geosci. Model Dev., 9, 3751-3777, doi:10.5194/gmd-9-3751-2016, 2016
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because it exhibits emissions high enough to generate a radiative forcing of 8.5 Wm™2in 2100.
The selection of SSP 5-8.5 as the forcing pathway is significant due to its ability to capture the
upper bounds of potential future climate conditions. This scenario is essential for
understanding the potential outcomes and developing appropriate strategies to mitigate and
adapt to the impacts of climate change.

: I 4 ERAS

ERADS is the fifth-generation reanalysis dataset produced by the European Centre for Medium-
Range Weather Forecasts (ECMWEF). It provides comprehensive and high-resolution data on
various atmospheric, oceanic, and land-surface variables, including rainfall and temperature,
from 1950 to the present. ERAS provides consistent global data coverage, enabling analysis
across different geographic scales, from local to global levels. ERAS rainfall and temperature
data are extensively used in climate research, weather forecasting, hydrology, and
environmental impact assessments. They are valuable for understanding historical climate
trends, evaluating extreme weather conditions, and supporting adaptation and mitigation
planning. The Consultant uses ERA5 data to evaluate and correct climate change data,
considering catchments and its spatial coverage in N5.

1.8 NEX-GDDP-CMIP6

Climate change forecasts are estimates of the climate system's response to potential
greenhouse gas and aerosol emissions over the next century. These projections are often
based on climate model simulations. Ongoing climate change may impact on the dynamics of
extreme events as well as the availability of water supplies. We may prepare the community
and manage infrastructure based on scientific understanding of projected changes and
situations, allowing us to take actions to adapt to the new conditions. The complexity of climate
models varies; some include more procedures than others. This means that each model will
produce distinct results. The magnitude of these fluctuations can be big or small, depending
on the model, area, season, variable, etc. A model may perform well in one area/season/
variable but poorly in another, whereas another model excels in yet another.

To estimate the probable future climatic change in this region, a complete analysis of thirty-
five (35) global climate models (GCMs) (Table 1.2) from the current set of the Coupled Model
Intercomparison Project Phase 6 (CMIP-6) by the NEX-GDDP-CMIP62 was performed. The
collection contains scenarios for all four "Tier 1" greenhouse gas emissions scenarios, known
as Shared Socioeconomic Pathways (SSPs). The CMIP6 GCM simulations were produced to
help the Intergovernmental Panel on Climate Change (IPCC ARG6) prepare its Sixth
Assessment Report. This dataset provides downscale predictions based on Scenario MIP
model runs. The predictions are daily scenarios developed and shared by the Earth System
Grid Federation. The goal of this dataset is to provide a collection of reliable climate change
projections on a worldwide scale, with high resolution and bias correction. These forecasts
can be used to evaluate the impact of climate change on systems affected by more detailed
climate variations, as well as the influence of local topography on climate conditions. For this
iInvestigation, 30-year baseline data (1985-2014) were employed. By adopting this dependable

3Thrasher, B., Wang, W., Michaelis, A. et al. NASA Global Daily Downscaled Projections, CMIP6. Sci Data 9, 262 (2022).
https://doi.org/10.1038/s41597-022-01393-4
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and well accepted methodology, the Consultants establish a solid foundation for their study
and estimates of climate change consequences in this region.

Table 1.2: List of Available GCMs used for Study Area

ACCESS-CM2 CanESM5 HadGEM3-GC31-MM MPI-ESM1-2-HR
ACCESS-ESM1-5 EC-Earth3 ITM-ESM MPI-ESM1-2-LR
BCC-CSM2-MR EC-Earth3-Veg-LR INM-CM4-8 MRI-ESM2-0
CESM2 FGOALS-g3 INM-CM5-0 NESM3
CESM2-WACCM GFDL-CM4-1 IPSL-CM6A-LR NorESM2-LM
CMCC-CM2-SR5 UKESM1-0-LL KACE-1-0-G NorESM2-MM
CMCC-ESM2 GFDL-ESM4 KIOST-ESM TalESM1
CNRM-CMB6-1 GISS-E2-1-G MIROC-ES2L GFDL-CM4-2
CNRM-ESM2-1 HadGEM3-GC31-LL MIROCS6

To address this, bias correction through ground station data or satellite estimates will be
necessary to improve the accuracy of future climate projections.

Data was downloaded for the period 2035-2064 (hereafter referred to as projections to 2050)
for climate change assessments. Since the project roads mainly involve upgradation,
projections to 2050 are suitable for the road project design life. However, for locations involving
bridge construction, data was also downloaded for the period 2070-2099 (projections to 2085)
to account for a longer design life suitable for the bridges.

1.9 IMPACT OF CLIMATIC CHANGE
1.9.1 Climate Change Assessment Over Rawalpindi — Hassanabdal Section

Specifically, temperature and rainfall variation over different timeframes and climate scenarios
are considered for Rawalpindi and Hassanabdal road section (see Figure 1.7). Key highlights
are:

e Temperature Projections:

o Under SSP 2-4.5: Temperatures are expected to increase by 1.8°C by 2050
and 2.5°C by 2085.

o Under SSP 5-8.5: Temperatures could increase by 2.9°C by 2050 and 4.9°C
by 2085.

+ Rainfall Projections (Annual):

o Under SSP 2-4.5: Total annual rainfall is projected to increase by 8.2% by 2050
and 7.5% by 2085.
o Under SSP 5-8.5: Rainfall could increase by 11% by 2050 and 21% by 2085.

N-5 — Rawalpindi Hassanabdal Road Section 7



Scenarios

SSP 2-4.5
(2035-
2064) I 884 - 919
B 920 - 973
1974 - 1,060
= 1,070 - 1,140
W 1,150- 1,230
SSP 2-4.5 l
(2070-
2099) E215-248 . 222 - 914
[124.9-25.2 915 - 969
B 253 - 25.6 . E ?E‘-‘:f;ﬂm
B 25.7 - 259 = e i
SSP 5-8.5 l
(2035-
2064) M214-243 94 -39
[]24.4-248 202,900
[11,010- 1,090
Bl 24.9 - 25.2 I 1,100 - 1,180
B 253-254 I 1,190 - 1,270
SSP 5-8.5
(2070-
2099) [ 23.9- 26.7 I 985 - 1,020

Temperature (C

Rainfall (mm

[ 1,030 - 1,090
71,100 - 1,190
[ 1,200 - 1,280
B 1,290 - 1,390

26.8 - 27.2
B273-276
m.7-279

Figure 1.7: Temperature and Rainfalls under Different Timeframes
and Climate scenarios over Rawalpindi — Hassanabdal Section

1.9.2 Flood assessment for Rawalpindi — Hassanabdal Section

The most important factors for climate-proofing the project infrastructure are the projected
changes in the climatic extremes. The projections regarding changes in daily maximum rainfall
(RX1DAY) climate extreme was done based on the ERA5 gridded data. Consultants have
employed a baseline period spanning from 1985 to 2014, which encompasses 30 years of
data, to analyze rainfall data. Rainfalls have been estimated for both historic and future data
(area can be seen in Figure 1.8. The impact of climate change is assessed on floods and
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these results (Table 7) will be used in Hydrological Modeling and hydraulics study for climate
resilient analysis.

“%[_
‘..-'

L

.
-l"ri
————auat . Legend
.“;a-'u sereboel Secuon
Tamol-Hassanabdal Secthon
NO5

Figure 1.8: N5 road Sections for Climate Change Analysis on Flooding
(chosen area is highlighted in orange color)

A. Selection of General Circulation Models (GCMs)

As outlined in the previous section, to estimate the probable future climatic change in this area,
a complete analysis of thirty-five (35) GCMs (Table 1.3) from the current set of the Coupled
Model Intercomparison Project Phase 6 (CMIP-6) by the NEX-GDDP-CMIP6 was performed.
Figure 1.9 illustrates the overall process used for this climate change study. By adopting this
dependable and well accepted methodology, the Consultants establish a solid foundation for
their study and estimates of climate change consequences in this region.

Future
Projections
under 55P 2-

Wet-Warm, 4 Corner

Wet-Cold, Dry- Bias Ensemble of

GCMs T Eatting bias corrected

Selection GCMs

35 GCMs

Warm, Dry-

Cold Scenario 4.5 and S5P 5-

8.5

Figure 1.9: Overall Methodology Adopted for Climate Change Study

In the process of selecting GCMs for the study, a comparison is made between the maximum
daily rainfall derived from the climate models and the data from historic ERA5 estimates
(Figure 1.10). These findings indicate discrepancies in rainfall estimates among different
models, with some underestimating and others overestimating maximum rainfall in the region.
To address this, bias correction will be necessary to improve the accuracy of future climate
projections.
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(8 CamScanner



Of the available scenarios SSP 2-4.5 (middle of the road) and SSP 5-8.5 (business as usual)
(extreme) scenario are used for climate change inclusive hydrological impact assessment
study.

[
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Rainfall (mm)

Figure 1.10: Raw GCMs Comparison with ERA5 Rainfall (Whisker Plot)

B. Shortlisting of GCMs

The selection of GCMs will be determined using the delta approach for rainfall and
temperature. The base data utilized for this purpose will extend from 1985 to 2014, while the
projected future data will encompass the time frame from 2015 to 2100 for the SSP 2-4.5 and
SSP 5-8.5 scenarios. The median GCMs falling within the designated percentile range (10%
and 90%) will be selected during the second stage. This strategy seeks to decrease the level
of uncertainty surrounding anticipated future data. Consultant utilizes corner model
approaches to check the possible rainfall variations in this region#s.

Details of the different parts of the full spectrum considered during this study are as follows:

e the Dry-Cold corner, represented by the 10th percentile AP as well as 10th percentile
value of AT,;

o the Dry-Warm corner, represented by the 10th percentile AP but the 90th percentile
value of AT,;

o the Wet-Cold corner, represented by the 90th percentile AP and the 10th percentile
value of AT,;

o the Wet-Warm corner, represented by the 90th percentile values for both AP as well
as AT;

* NESPAK Project "Emergency flood assistance project, Khyber Pakhtunkhwa, Pakistan”, ADB, 2023
> NESPAK Project “Study and evaluation of the safety of existing dams in different regions of the Kingdom of Saudi Arabia”
(2023-2026).
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Four corner models under SSP 2-4.5 (HadGEM3-GC31-LL, MIROC-ES2L, CESM2 and
CESM2-WACCM) and SSP 5-8.5 (EC-Earth3-Veg-LR, FGOALS-g3, GFDL-CM4-1, TaiESM1)
have been selected for bias correction application in this area. Average results have been
adopted for analysis with variation range.

C. Bias Correction

Climate models often include inherent biases when simulating variables. To guarantee
accurate applications in contexts with nonlinear sensitivities to biases, these biases must be
addressed and eliminated beforehand. Bias correction strategies are important in climate
change impact studies because they have the potential to influence model-projected mean
changes. Consultant chose statistical downscaling® because dynamic downscaling is too time-
consuming and computationally intensive. To develop relationships using statistical methods,
observational records are required; long-term records from 1985 to 2014 are available as
baseline data. Consequently, a comprehensive review of the most employed and latest bias
correction techniques has been conducted to identify the most suitable method. Considering
the analysis, Consultants adopted Quantile Delta Mapping (QDM)”® for bias correction of
rainfall data.

The bias correction procedures mentioned above, while chosen as the best possible
alternative given the availability of time, resources, and data, are not without limits. These bias
correction approaches increase the agreement of climate model output with observations,
reducing the uncertainty range of forecasts and simulations; but they do so without a solid
physical basis. This bias corrected GCM will allow us to provide average forecasts for future
forecasted data.

D. Frequency Analysis

To estimate the return period of maximum daily rainfall, generalized extreme value (GEV)
distribution is used. The GEV distribution is widely used for estimating the magnitude and
occurrence probability of hydrological extreme events. The results indicate that extremes of
more intense rainfall are expected. The ensemble of bias corrected GCMs for this region
showed that there will be average increase In rainfall of about 2.5%, 2.3% and 2.1% for return
period of 25, 50 and 100 years, respectively under SSP 2-4.5 while there will be increase in
rainfall of about 3.9%, 4.1% and 4.3% for return period of 25, 50 and 100 years respectively
under SSP 5-8.5 (see Table 1.3) which are used in the project’s engineering design. However,
it iIs important to note that there will always be some residual risk associated with the
performance of individual GCMs. There climatic change increase factors be used to increase
the rainfall depths for inclusion in flood studies.

 Flaounas, E., P. Drobinski, M. Vrac, S. Bastin, C. Lebeaupin-Brossier, M. Stefanon, M. Borga, and J.-C. Calvet (2013),
Precipitation and temperature space-time variability and extremes in the Mediterranean region: Evaluation of dynamical and
statistical downscaling methods, Clim. Dyn., 40(11-12), 2687—2705, doi:10.1007/s00382-012-1558-y.

7 Xavier, A. C. F., Martins, L. L., Rudke, A. P., de Morais, M. V. B., Martins, J. A., & Blain, G. C. (2022). Evaluation of Quantile
Delta Mapping as a bias-correction method in maximum rainfall dataset from downscaled models in Sao Paulo state (Brazil).
International Journal of Climatology, 42(1), 175-190.

® Project “Emergency flood assistance project, Knyber Pakhtunkhwa, Pakistan”, ADB, 2023
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Table 1.3: Estimated increase in rainfall under SSP 2-4.5 and SSP 5-8.5

Return Periods SSP 2-4.5 SSP 5-8.5
25 2.9% 3.9%
50 2.3% 4 1%
100 2.1% 4.3%

1.10 CONCLUSION

This report initiates a detailed climate change assessment for the N5 road expansion,
specifically focusing on the Rawalpindi and Hassanabdal areas. By addressing climate-related
risks upfront, it aims to ensure long-term sustainability and resilience of critical infrastructure
In the face of future climate changes.

In the road project area, average monthly temperatures are projected to rise significantly by
2085, with increases as high as 4°C. Under the SSP 2-4.5 scenario, temperatures are
expected to increase by 1.8°C by 2050 and 2.5°C by 2085, whereas under SSP 5-8.5, the
rise could reach 2.9°C by 2050 and 4.9°C by 2085. Additionally, annual rainfall is anticipated
to rise by 8.2% by 2050 and 7.4% by 2085 under SSP 2-4.5, while under SSP 5-8.5, rainfall
could increase by 11% by 2050 and 21% by 2085.

Floods and extreme temperatures are identified as key climate-related hazards that the road
projects will face in the future. The analysis shows that extreme rainfall is expected to intensify.
An ensemble of bias-corrected GCMs predicts a rise in rainfall by 2.5% for a 25-year return
period, 2.3% for a 50-year return period, and 2.1% for a 100-year return period under SSP
2-4.5. Under SSP 5-8.5, the projected increases are 3.9%, 4.1%, and 4.3%, respectively, all
of which have been incorporated into the project’'s engineering design. It is recommended to
adopt SSP 5-8.5 results in the design.
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2. HYDROLOGICAL STUDIES
2.1 GENERAL

National Highway 5 (N-5), Pakistan's longest and most pivotal highway, spans over 1,800
Kilometers, linking Karachi in the south and to Peshawar in the north. As an integral part of the
historic Grand Trunk Road, N-5 serves as a critical conduit for trade, transportation, and
communication, connecting major urban and industrial centers across the country.

The Rawalpindi-Hassanabdal section, approximately 35 kilometers long, is one of the key
stretches of National Highway 5 (N-5). It connects Rawalpindi, a significant suburban area of
Islamabad, with Hassanabdal, a historically and economically important town. This corridor
plays a crucial role in supporting regional and national economic activity, handling significant
freight traffic that moves raw materials and finished goods between major industrial and
commercial centers. Additionally, it facilitates daily commuters and intercity travelers,
enhancing connectivity across the region. The strategic importance of this section underscores
its role as a vital link in Pakistan’s transportation network.

2.2 LOCATION of PROJECT AREA

Rawalpindi, a prominent suburban locality near Islamabad, Pakistan's capital, is strategically
positioned along National Highway 5 (N-5). It acts as a key junction linking Islamabad with
neighboring cities like Rawalpindi and northern regions of the country. Rawalpindi’s terrain,
characterized by the flat to gently rolling features of the Potohar Plateau, includes scattered
agricultural fields and small industrial zones. It is known for its vibrant markets, commercial
activities, and efficient transport links. Rawalpindi is blend of residential and industrial
developments. Due to its strategic location, it makes an essential hub for freight transport and
logistical operations.

Hassanabdal, a town of historical importance in Punjab, is also located along National
Highway 5 (N-5) at the foothills of the Margalla and Hazara ranges. The town's diverse
landscape of flat plains and rolling hills adds to its scenic appeal. It is renowned for its cultural
heritage. Hassanabdal hosts significant landmarks, including the sacred Sikh pilgrimage site
Gurdwara Panja Sahib and Mughal-era monuments. Serving as a critical junction between the
Potohar Plateau and northern Pakistan, it facilitates trade, travel, and connectivity.

Considering the economic significance of Rawalpindi and Hassanabdal, the client, National
Highway Authority (NHA), intends to widen and upgrade the existing metaled road connecting
the two locations. This section of National Highway 5 (N-5) plays a crucial role in facilitating
trade, transportation, and daily commuting, linking Islamabad and surrounding urban hubs to
northern Pakistan. The proposed improvements aim to enhance road capacity, reduce
congestion, and ensure a smoother flow of freight and passenger traffic. Upgrading this critical
corridor will not only support the growing economic activities in Rawalpindi and Hassanabdal
but also strengthen regional connectivity, boosting overall economic efficiency. The
approximate length of the road under study is about 35 kilometers. The location map is shown
in

Figure 2.1.
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Figure 2.1: Location Map of Project Area

2.3 SCOPE OF HYDROLOGICAL STUDIES

Rawalpindi-Hassanabdal section of National Highway 5 (N-5) is characterized by a varied
landscape, blending flat plains with gently rolling hills. The route traverses the Potohar
Plateau, which is known for its undulating terrain. As the highway progresses towards
Hassanabdal, the terrain begins to gently ascend towards the foothills of the Margalla and
Hazara mountain ranges. The road passes through agricultural land, with patches of industrial
development along the way.

As per the Term of Reference (ToR) of the project, the scope of hydrological studies includes
locating the streams and nullahs etc., crossing the road and estimation of discharges of these
streams and nullahs against various return periods.

2.4  CLIMATIC STATIONS IN VICINITY OF PROJECT AREA

There is no discharge gauging for any stream/nullah crossing the road. In the vicinity of the
project area there exists one rain gauge station, which is being operated and maintained by
Pakistan Meteorological Department (PMD). The location of this station is shown in
Figure 2.2. Selection of suitable climatic station involves careful considerations to ensure
accurate and reliable data available for analysis. Keeping into consideration the appropriate
length of data available and its minimum distance from the project area, Islamabad (Zero
Point) station has been selected. This station gives a fair representation of the climate of the
project area.

N-5 — Rawalpindi Hassanabdal Road Section 14
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Figure 2.2: Rainfall Gauging Station in Vicinity of Road Section

25 CLIMATE OF ISLAMABAD

Islamabad, the capital of Pakistan, is known for its moderate climate, characterized by four
distinct seasons: summer, monsoon, autumn, and winter. It is located at the foothills of the
Margalla Hills and enjoys a humid subtropical climate with continental influences.

In summer from April to June, temperatures can rise to around 40°C but the evening cools off
due to the city’s elevation. The monsoon season from July to September brings relief with
heavy rains and high humidity, reducing daytime heat, with temperatures ranging from 30°C
to 35°C. Autumn from October to November is marked by pleasant, dry weather with clear
skies and moderate temperatures between 20°C and 30°C. Winter are from December to
February and ranges from cool to mild. The temperature ranges from 3°C to 20°C and nights
are occasionally chilly. Snowfall is rare but can occur in the nearby hills.

2.5.1 Precipitation

Mean monthly rainfall data and the number of rainy days recorded at Islamabad Station are
given in Table 2.1. The average annual rainfall of the area is about 1320.7 mm (Ref.1). While
on average the maximum monthly rainfall is 332.0 mm during the month of August and a
minimum of 16.4 mm in November. The maximum rainfall occurs during the months of July to
September, which is about 61% of the annual rainfall. Winter rains generally occur during the
months of January to March, whereas December is normally the month with the least
precipitation. The distribution of average monthly rainfall and number of rainy days in
Islamabad have been shown in Figure 2.3 and Figure 2.4 respectively.

Table 2.1: Mean Monthly Rainfall in Islamabad
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Precipitation :
Months (mm) Rainy Days (No.)
January 62.2 55
February 96.0 75
March Q5.7 9.0
April 63.7 9.0
June 78.4 7.9
July 329.6 154
August 332.0 14.9
September 144.4 8.6
October 33.4 3.8
November 16.4 2.7
December 28.7 3.3
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Figure 2.3: Mean Monthly Distribution of Rainfall in Islamabad
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Figure 2.4: Number of Rainy Days in Islamabad
2.5.2 Temperature

The mean daily temperature ranges from (June and July being the hottest month) 26.8°C to
30.3°C in the summer season (May to September) and 10.2°C to 13.3°C in winter season
(December to February). Mean monthly temperature in June and July rises to a highest value
of 30.3°C and falls to the lowest value of 10.2°C in January. June, July and August are the
hottest months in the summer season. December, January and February are the coldest
months in the winter season. The monthly averages of minimum, maximum and mean daily
temperatures are given in Table 2.2 and shown graphically in Figure 2.5.

Table 2.2: Mean Monthly Temperatures in Islamabad

Min Tem Max Tem Mean Tem

Month ) P o) P sl P
January 2.5 18.0 10.2
February 5.7 20.1 13.3
March 10.0 24.8 17.4
April 14.6 304 Z22:9
May 18.9 35.8 27.4
June 22.6 37.9 30.3
July 24.0 35.1 29.4
August 23.5 33.5 28.6
September 20.5 33.0 26.8
October 13.8 30.5 22.2
November 7.6 25.4 16.5
December 3.2 20.6 12.0
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Figure 2.5: Mean Monthly Temperatures in Islamabad
2.5.3 Relative Humidity

The relative humidity data at 00:00, 03:00 and 12:00 hours has been collected from PMD.
Mean monthly relative humidity is given in Table 2.3 and shown graphically in Figure 2.6. At
00:00 hour the relative humidity varies from lowest value of 71.8% in May to highest value of
92.7% In November. At 12:00 hour the lowest value is 30.9% Iin May and highest value of
64.5% in August.

Table 2.3: Mean Monthly Relative Humidity in Islamabad

Month Relative Humidity (%)
00 UTC 03 UTC 12 UTC
January 91.5 90.8 52.7
February 88.6 86.7 48.4
March 86.9 80.7 43.3
April 83.1 69 38.3
May 71.8 54.3 30.9
June J2.7 56.1 343
July 86.7 77.3 56.2
August 02.1 84.6 64.5
September 91.5 82.9 58.4
October 91.4 84.8 53.2
November 92.7 89.8 56.4
December 92.6 92.1 55.3
N-5 — Rawalpindi Hassanabdal Road Section 18
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Figure 2.6: Monthly Relative Humidity in Islamabad

Wind Speed

The mean monthly wind speed in knots is given in Table 2.4 and shown graphically in
Figure 2.7. The data reveals that at 12:00 hours wind speed is higher. During summers, wind
speeds are generally higher than wind speeds in winters.

Table 2.4: Mean Monthly Wind Speed in Islamabad

Mean Wind at Synoptic Hours
Month (Knots)

0:00 3:00 12:00
January 0.2 0.2 1.4
February 0.3 0.3 2.4
March 0.5 0.4 2.9
April 0.5 0.6 2.5
May 0.6 0.5 2.5
June 0.4 0.6 2.8
July 0.7 0.6 2.1
August 0.5 0.5 1.3
September 0.2 0.2 0.9
October 0.2 0.1 0.7
November 0.1 0.1 0.4
December 0.1 0.1 0.7

N-5 — Rawalpindi Hassanabdal Road Section
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Figure 2.7: Mean Monthly Wind Speed in Islamabad

26 ISOHYETAL METHOD

The isohyetal method is a technique used to estimate precipitation over catchment based on
observed rainfall data from multiple weather stations. The method involves drawing lines
called isohyets which connect points of equal rainfall intensity similar to contour lines on a
topographic map. Annual normal rainfall Isohyetal map (1981-2010) has been collected from
Pakistan Metrological Department (PMD).

The road section has been overlayed on the isohyetal map. According to this, isohyet of 1000
to 1400 mm rainfall traverses through the project area as shown in Figure 2.8.
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Figure 2.8: Road Section Overlayed on Annual Normal Isohyetal Map

2.7 SOIL PROPERTIES OF PROJECT AREA

Soil properties influence the relationship between rainfall and runoff by affecting the rate of
infiltration. The soil type and land cover play a crucial role in the rainfall-runoff model and
require comprehensive evaluation. Surface runoff is influenced by factors such as rainfall
iIntensity and duration, weather conditions (including temperature), soil properties, vegetation
cover, land use patterns, initial soil moisture content, entrapped air, and the depth of the
groundwater table.

Vegetation cover serves to mitigate the impact of rain drops and enhances infiltration rates,
whereas built-up areas and rocky surfaces tend to increase runoff. To accurately assess these
factors, various sources of information are utilized, including maps of soil surveys from
Pakistan, global land use datasets, field investigations, and satellite imagery.

Natural Resources Conservation Services (NRCS) divides soils into four hydrologic soil
groups based on infiltration rates (Groups A-D).

Group A: Group A soils have a low runoff potential due to high infiltration rates even when
saturated (0.30 in/hr. to 0.45 in/hr. or 7.6 mm/hr. to 11.4 mm/hr.). These solls primarily consist
of deep sands, deep loess, and aggregated silts.

Group B: Group B soils have a moderately low runoff potential due to moderate infiltration
rates when saturated (0.15 in/hr. to 0.30 in/hr. or 3.8 mm/hr. to 7.6 mm/hr.). These soils
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primarily consist of moderately deep to deep, moderately well to well drained soils with
moderately fine to moderately coarse textures (shallow loess, sandy loam).

Group C: Group C soils have a moderately high runoff potential due to slow infiltration rates
(0.05 in/hr. to 0.5 in/hr. or 1.3 mm/hr. to 3.8 mm/hr. if saturated). These soils primarily consist
of soils in which a layer near the surface impedes the downward movement of water or solls
with moderately fine to fine texture such as clay loams, shallow sandy loams, soils low in
organic content, and soils usually high in clay.

Group D: Group D soils have a high runoff potential due to very slow infiltration rates (less
than 0.05 in./hr. or 1.3 mm/hr. if saturated). These soils primarily consist of clays with high
swelling potential, soils with permanently high-water tables, soils with a clay pan or clay layer
at or near the surface, shallow soils over nearly impervious parent material such as soils that
swell significantly when wet or heavy plastic clays or certain saline soils.

The soll properties of the project area are shown by Figure 2.9.
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Figure 2.9: Soil Properties of Rawalpindi - Hassanabdal Road Section

2.8 LAND USE PROPERTIES OF PROJECT AREA

The land use is used for watershed delineation of project catchment. All the major categories
are marked, and CN numbers are given accordingly. In addition to that, these maps illustrate
the Hydraulic Soil Type within the project area, derived from remote sensing data, the Soil
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Survey Map of Pakistan, and on-site verification. These maps are instrumental in
characterizing the soil properties critical for hydraulic modeling and infrastructure planning.

Land use maps provide critical input for modelling runoff and designing effective water
management strategies. The Anderson Land use classification is given below:

e Bare Areas

e Built up Areas
e Waterbodies

e Cropland
e Grassland
e Shrubland

e [ree covers

The land use properties of the project area are shown in Figure 2.10.
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Figure 2.10: Land Use Properties of Rawalpindi - Hassanabdal Road Section
2.9 CATCHMENT AREA DELINEATION AND GENERATION OF STREAM NETWORK

Catchment characteristics can be sub-divided mainly into two categories i.e., physical
characteristics and hydrological characteristics. Physical characteristics of the catchment
include catchment area, length and weighted slope of the longest stream draining to the point
of interest. These physical characteristics have been determined from the topographic maps
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of 1:50,000 scale and Digital Elevation Model (DEM) obtained from Shuttle Radar Topographic
Mission (SRTM) and GLO-30. The catchment areas of all the desired points have been
marked using DEM data and have been verified using topographic maps.

Stream network development using Digital Elevation Models (DEMs) is a foundational
technique in hydrology for mapping and analyzing water flow paths across a landscape. DEMs
provide a digital graphical representation of terrain, capture variations in land elevation,
enabling detailed analysis of water movement and channel formation. Flow direction and flow
accumulation has been identified by using this technique. For Rawalpindi Hassanabdal road
section, Arc-Hydro and Topaz tools have been used for generating stream network by
GLO-30 Dem.

Defining the catchment area of the generated stream network is known as watershed
delineation. The longitudinal slopes and lengths of the natural streams/nullahs have been
determined from the topographic maps, DEM data and by using tools i.e. WMS (Water
Management System) and Arc-Hydro. The hydrologic characteristics of the catchments, i.e.,
conditions of the area; soil cover, land use, soil type and extent, and other flow controlling
parameters have been investigated through soil maps and satellite imagery. Figure 2.11,
Figure 2.12 represent the stream network and catchment area delineation respectively by
above mentioned techniques.
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Figure 2.11:Stream Network Generation and Watershed Delineation using Topaz Tool
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Figure 2.12: Stream Network Generation and Watershed Delineation using Topaz Tool

2.10 HYDRO-METROLOGICAL DATA USED

The flood study for a location depends upon the hydro-meteorological data of the
location/area. For gauged locations, recorded data is used to estimate peak flood discharges,
whereas, for ungauged locations synthetic storm is used which is estimated with recorded
intense rainfall events in the area. In case of non-availability of rainfall data in the study area,
the data of a station in the vicinity with similar climatic conditions is synthesized over study
area.

The discharge data for the streams flowing in the proposed project area is not available. Thus,
studies for the computation of the flood discharges have been carried out using rainfall data.

One-day annual maximum rainfall data of Islamabad stations has been collected from
Pakistan Metrological Department and their inventory is given in Table 2.5.

Table 2.5: Inventory of Rainfall Gauging Stations

Sr. : | Data Period
No. Station Data Type (Years) Agency
Rainfall Gauging Stations
: One Day Annual
1 Islamabad Zero Point Metitivnin: Beintali 1994-2023 PMD
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2.11  ANALYSIS OF RAINFALL DATA

Islamabad (Zero Point)

One-day annual maximum rainfall data of Islamabad is available for 1994-2023 (30 years) as
given in Table 2.6.

Table 2.6: 1-Day Annual Rainfall in Islamabad

Year Rainfall (mm) Year Rainfall (mm)
1994 170.0 2009 82.0
1995 149.4 2010 120.0
1996 163.0 2011 126.0
1997 200.0 2012 127.0
1998 95.0 2013 124.0
1999 94.0 2014 298.0
2000 82.0 2015 132.0
2001 200.0 2016 69.0
2002 70.0 2017 72.0
2003 80.0 2018 163.4
2004 135.0 2019 83.1
2005 50.0 2020 97.1
2006 138.0 2021 169.0
2007 158.0 2022 85.0
2008 82.0 2023 110.0

Historic data since 1994 suggest an average value of 124.1 mm, the maximum magnitude of
rainfall witnessed till date is 298.0 mm in year 2014. Figure 2.13 shows the trends of annual

maximum rainfalls observed at Islamabad Zero Point station.
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Figure 2.13: One-Day Annual Maximum Rainfall in Islamabad
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212 FREQUENCY ANALYSIS OF RAINFALL DATA

Frequency analysis for the 1-day annual maximum rainfall data of Islamabad Zero Point
station has been carried out using Log-Person-Ill distribution.

The Log-Pearson Type Il (LP-lll) distribution is a three-parameter probability model commonly
used in hydrology for frequency analysis of extreme events such as floods and rainfall. It is
particularly suitable for datasets with significant skewness, as it incorporates a logarithmic
transformation that stabilizes variability and enhances the representation of positively skewed
data. The three parameters of the LP-lll distribution; location, scale, and shape, offer flexibility
In modeling a wide range of hydrological scenarios, including rare and extreme events. This
distribution is especially favored in applications where conservative estimates are required, as
it provides robust predictions for average conditions while effectively capturing the influence
of high values in the data. Widely adopted for designing water resource infrastructure, LP-lII
has been endorsed by the U.S. Water Resources Council as a standard for flood frequency
analysis. Its ability to model both central tendencies and extremes makes it a cornerstone of
hydrological statistical methods.

Result of frequency analysis for Islamabad is given in Table 2.7 and shown graphically by
Figure 2.14.

Table 2.7: Results of Rainfall Frequency Analysis at Islamabad

Return Period Rainfall Depth
(years) (mm)
2.33 113.9
5 159.3
10 191.2
25 224.0
50 271.9
100 313.7
500 441.0
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Figure 2.14: Frequency Fitting of 1-Day Annual Maximum Rainfall at Islamabad

2.13 DESIGN FLOOD ESTIMATION

Design flood for the streams crossing the road has been estimated by using three methods:

e Synthetic Hydrograph Method
e Rational Method

214 SYNTHETIC HYDROGRAPH METHOD

For catchments having area greater than 1km?, US Soil Conservation Services Unit
Hydrograph Method (SCS-UH) has been used to estimate peak discharges. This method
requires the following information about the catchment.

e Maximum 24-hour rainfall for the design return period

e [ength of stream measured along the longest path travelled by storm water from
head to the site

e Slope of stream from head to site

e (Catchment area

e Antecedent soil moisture condition

e Soil group

Maximum discharge is calculated from the following formulae:

S = 1000
CN-10
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Qp = 484 x A x Q
b
Where;
S = Potential maximum retention
CN = Curve number
Q = Volume of runoff in inches
P = Maximum 24 hours rainfall in inches of the required return period
L = Length of longest stream in feet
m = Slope of the stream
tc = Time of concentration in hours
to = Time to peak in hours
D = Unit storm duration in hours
Qp = Peak rate of flow in cusecs
A = Catchment area in sqg. miles.

Time of Concentration

Time of concentration (Tc) is the time required for runoff to travel from the hydraulically most
distant point in the watershed to the outlet. Kirpich formula has been used for computation of
time of concentration which is given below:

(L)I.IS
Tc= .
7700*(1_[){].385
Where;
Te = Time of Concentration (hours)
L = Length of the longest stream (feet)
H = Fall in length L (feet)

Selection of Curve Number

The runoff curve number (also called a curve number or simply CN) is an empirical parameter
used in hydrology for estimation of initial abstraction. It is widely used and is an efficient
method for determining the approximate amount of direct runoff from a rainfall event in a
particular area. The runoff curve number is based on the area's hydrologic soil group, land-
use, treatment and hydrologic condition. The USNRCS equation for conversion of rainfall into
runoff is given hereunder:
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(P — 0.25)2
(P + 0.8S)

Runoff =

Where;

P = Daily rainfall (inches)

S = Potential maximum retention after runoff begins (Elmm

)

Time Distribution of Rainfall Storm

Total storm rainfall determines the magnitude of flood, while its pattern gives the shape of
hydrograph. The storm pattern of rainfall is used as a relationship between time and rainfall
which is as stated below:

= (z5)

©\24

Where P: is ratio of rainfall at time ‘'t" with 24-hr rainfall, t is time in hours and n Is an exponent
depending on hourly rainfall pattern.

2.15 RATIONAL METHOD

For the catchments having area less than 1km? rational method has been used to compute
the floods. Rational method technique is described as under:

Q=CIA
Where;

Q = Peak discharge (cusecs)
C= Coefficient of discharge

| = Intensity of rainfall (mm/hour)
A = Catchment area (acres)

Runoff Coefficient (C)

The catchment area of the crossings consists of settlements as well as agricultural land.
Therefore, runoff coefficient for the catchments has been taken keeping in view its soil cover
and future land use.

Rainfall Intensity

Rainfall intensity is defined as the ratio of the total amount of rain (rainfall depth) falling during
a given period to the duration of the period. It is expressed in depth units per unit time, usually
as mm/hour or inch/hour. The use of uniform rainfall intensity for duration equal to the time of
concentration is a simplifying assumption since rainfall does not truly persist at a uniform
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iIntensity for even a short time like 5 min. Rainfall intensity has been calculated by the formula
given below.

Rainfall Intensity =  Rainfall magnitude in a duration equal to time of concentration

Te

Intensity-Duration-Frequency curves have been developed for Islamabad rain gauging station
and shown in Figure 2.15. The rainfall distribution with time is then re-oriented to have a
centrally loaded rainfall pattern.
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Figure 2.15: Intensity-Duration-Frequency Curve for Islamabad

216 FLOOD DISCHARGES

The floods estimated against various return periods for the streams crossing the Rawalpindi
— Hassanabdal road section are given in Table 2.8.

Table 2.8: Discharges against Various Return Periods

e Catchment | Peak Flood Discharges
Sr. | Catchment | Existing
No RD’Ss Striictura Areﬂa 25yrs | 50yrs | 100 yrs | Remarks
(km©) cumecs
1 1545+780 Local Flow
1548+000 to
2 15494600 1549+160 1.790 12 15 17
15494600 to
3 15502500 1550+225 0.420 13 16 18
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FAK
s Catchment | Peak Flood Discharges
ﬁ: Cat;l;:ent S?:f:t'ﬂfe Area 25yrs | 50yrs | 100 yrs | Remarks
(km?) cumecs
1550+655 Local Flow
1550+655 to
5 1651.400 | 1990+735 10.80 110 145 177
1551+400 to
6 1654.500 | 1991+715 4.230 52 69 85
7 1551+977 Local Flow
8 1552+845 Local Flow
9 1655+520 Local Flow
10 1556+475 Local Flow
11 1556+575 Local Flow
12 1557+620 Local Flow
13 1558+435 Local Flow
14 1558+638 Local Flow
1554+500 to
15| Jeg0.500 | 1960+300 42.300 394 523 637
1560+400 to
16 | 1£60.700 0.100 < - 5
1560+700 to
171 1560.800 0.004 0.14 0.17 0.20
1560+800 to
18 | Jegi.o00 | 1960+970 0.910 13 15 18
1561+200 to
191 Se61.400 0.002 0.07 0.09 0.10
1561+200 to
20 | 1561+300 0.001 0.04 0.04 0.05
(Left Side)
1561+300 to
21 1561+400 0.002 0.07 0.09 0.10
(Left Side)
1561+500 to
22 | leeaia0p | 19614855 6.870 92 124 163
23 1562+170 Local Flow
1563+400 to
24 | icen eeg | 1963+520 0.250 8 10 12
1563+650 to
25 | Jega.a5p | 1963+690 0.470 17 20 23
26 1564+050 Local Flow
27 1564+130 Local Flow
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FAkK
s Catchment | Peak Flood Discharges
ﬁ; Cat;gsgent S?:Lﬂﬂfﬂ Area 25yrs | 50yrs | 100 yrs | Remarks
(km?) cumecs
1564+450 to
28 15641700 0.010 0.36 0.43 0.50
1564+700 to
29 1564.800 0.010 0.36 0.43 0.50
1564+600 to
30 1564+800 0.010 0.36 0.43 0.50
(Left Side)
1564+800 to
31 1564+900 0.022 0.8 0.9 1.1
(Left Side)
1564+900 to
32 1565+100 0.110 4 5 5
(Left Side)
1564+800 to
33 1565+100 0.050 1.8 2l 2.9
34 1566+200 Local Flow
35 1566+965 Local Flow
36 1567+510 Local Flow
1565+200 to
37 15684900 1568+690 8.100 104 136 164
1567+200 to
38 1567+500 | 1567+510 0.030 1.1 1.3 1.5
(Left Side)
39 1569+900 0.001 0.04 0.04 0.05
40 1569+960 0.002 0.07 0.09 0.10
41 1570+000 0.002 0.07 0.09 0.10
42 1570+050 0.002 0.07 0.09 0.10
43 1570+100 0.003 0.11 0.13 0.15
o 1570+200 0.004 0.14 0.17 0.20
1571+700 to
45 1571.820 1571+820 0.040 1.4 Lch 2.0
46 1573+200 Local Flow
1572+300 to
47 1578.600 1578+120 11.400 116 150 180
48 L gl Local Flow
1579+700 to
49 15814800 1581+745 116.000 510 648 770
1580+800 to
50 1580+900 0.040 1.4 1.7 2.0
(Left Side)
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FAkK
s Catchment | Peak Flood Discharges
ﬁ; Cat;gsgent S?:Lﬂﬂfﬂ Area 25yrs | 50yrs | 100 yrs | Remarks
(km?) cumecs
1581+000 to
51 1581+200 0.040 1.4 I 2.0
(Left Side)
1581+200 to
52 1581+300 0.050 1.8 22 2.5
(Left Side)
1581+350 to
53 1581+500 0.150 5.3 6.5 7.5
(Left Side)
1581+500 to
54 1581+600 0.100 3.6 4.3 5.0
(Left Side)
1581+600 to
55 1581+700 0.040 1.4 1:d 2.0
(Left Side)
1583+300 to
56 1683.500 1583+460 0.380 14 16 19
1583+600 to
57 1583900 1583+960 0.350 12 15 17
1583+900
58 TO 1584+250 0.150 5 6 7
1584+300
59 1584+660 Local Flow
60 1584+685 Local Flow
1583+300 to
61 15844730 1584+715 1.600 46 63 78
1585+100 to
62 1585.300 1585+175 0.030 1.1 1.3 1.5

217 FLOOD DISCHARGES WITH CLIMATE EFFECT

The floods estimated against various return periods with climate change effect under SSP 585
for the streams crossing the road are given in Table 2.9.

Table 2.9: Discharges with Climate Impact SSP 585 against Various Return Periods

- Catchment | Peak Flood Discharges
Sr. | Catchment | Existing
No RD’s Ehricire Areza 25yrs [ 50yrs [ 100 yrs | Remarks
(km?) cumecs
1 1545+780 Local Flow
1548+000 to
2 1549.600 | 1949+160 1.790 12 15 18
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FARK
s Catchment | Peak Flood Discharges
ﬁ: Cat;l;:ent S?:f:t'ﬂfe Area 25yrs | S0yrs | 100 yrs | Remarks
(km?) cumecs
1549+600 to
3 165502500 1550+225 0.420 13 16 19
4 1550+655 Local Flow
1550+655 to
5 16514400 1550+735 10.80 116 154 188
1551+400 to
6 {654,500 15561+715 4.230 55 74 90
F 1551+977 Local Flow
8 1552+845 Local Flow
9 1555+520 Local Flow
10 1556+475 Local Flow
i 1556+575 Local Flow
12 1557+620 Local Flow
13 1558+435 Local Flow
14 1558+638 Local Flow
1554+500 to
15 15604500 1560+300 42.300 417 554 675
1560+400 to
16 1660.700 0.100 4 4 5
1560+700 to
17 1560800 0.004 0.15 0.18 0.21
1560+800 to
18 15614200 1560+970 0.910 13 16 19
1561+200 to
19 16612400 0.002 0.07 0.09 0.10
1561+200 to
20 1561+300 0.001 0.04 0.04 0.05
(Left Side)
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AR
s Catchment | Peak Flood Discharges
ﬁ: Cat;l;:ent S?:f:t'ﬂfe Area 25yrs | S0yrs | 100 yrs | Remarks
(km?) cumecs
1561+300 to
21 1561+400 0.002 0.07 0.09 0.10
(Left Side)
1561+500 to
22 15634400 1561+855 6.870 98 132 162
23 1562+170 Local Flow
1563+400 to
24 15631650 1563+520 0.250 9 11 12
1563+650 to
25 1564450 1563+690 0.470 17 21 24
26 1564+050 Local Flow
27 1564+130 Local Flow
1564+450 to
28 {564,700 0.010 0.37 0.45 1
1564+700 to
29 1564.800 0.010 0.37 0.45 1
1564+600 to
30 1564+800 0.010 0.37 0.45 1
(Left Side)
1564+800 to
31 1564+900 0.022 0.8 1.0 1.1
(Left Side)
1564+900 to
32 1565+100 0.110 4 5 6
(Left Side)
1564+800 to
33 15651100 0.050 2 s 3
34 1566+200 Local Flow
35 1566+965 Local Flow
36 1567+510 Local Flow
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FAkK
s Catchment | Peak Flood Discharges
ﬁ; Cat;gsgent S?:Lﬂﬂfﬂ Area 25yrs | S0yrs | 100 yrs | Remarks
(km?) cumecs
1565+200 to
37 1568900 1568+690 8.100 110 143 173
1567+200 to
38 1567+500 | 1567+510 0.030 1.1 1.3 1.6
(Left Side)
39 1569+900 0.001 0.04 0.04 0.05
40 1569+960 0.002 0.07 0.09 0.10
41 1570+000 0.002 0.07 0.09 0.10
42 1570+050 0.002 0.07 0.09 0.10
43 1570+100 0.003 0.11 0.13 0.16
4d 1570+200 0.004 0.15 0.18 0.21
1571+700 to
45 1571.820 1571+820 0.040 1.5 1.8 2.1
46 1573+200 Local Flow
1572+300 to
47 1578600 1578+120 11.400 122 158 189
48 taslre0 Local Flow
1579+700 to
49 1581.800 1581+745 116.000 535 681 809
1580+800 to
50 1580+900 0.040 1.5 1.8 2.1
(Left Side)
1581+000 to
51 1581+200 0.040 1.5 1.8 2.1
(Left Side)
1581+200 to
52 1581+300 0.050 1.8 2.2 2.6
(Left Side)
1581+350 to
53 1581+500 0.150 2.5 6.7 7.8
(Left Side)
1581+500 to
54 1581+600 0.100 3.7 4.5 0.2
(Left Side)
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F Rl
s Catchment | Peak Flood Discharges
ﬁ: Cat;l;:ent s?::f;;ﬂ?ﬂ Area 25yrs | S0yrs | 100 yrs | Remarks
(km?) cumecs
1581+600 to
55 | 1581+700 0.040 1.5 1.8 2.1
(Left Side)
1583+300 to
56 | {583,500 | 1583+460 0.380 14 17 20
1583+600 to
57 | {583,900 | 1583+960 0.350 13 16 18
1583+900
58 TO 1584+250 0.150 6 7 8
1584+300
59 1584+660 Local Flow
60 1584+685 Local Flow
1583+300 to
61 1684.,730 | 1984+715 1.600 48 66 82
1585+100 to
62 | Lege.agp | 1985+175 0.030 1.1 1.3 1.6

3. HYDRAULIC DESIGN OF CROSS DRAINAGE STRUCTURES

3.1 SCOPE OF HYDRAULIC STUDIES

Culverts and bridges are normally provided as cross drainage structures where natural drain
l.e. river, stream or nullah crosses the roadway. Here in the reach of this project road total 36
structures are provided comprising box culverts and bridges in order to pass natural streams
and storm water nullahs.

Considering the estimated discharges concluded by hydrologic studies, hydraulic analyses for
storm-water drainage through the existing seventeen (17) box culverts, twelve (12) pipe
culverts and eight (8) bridges have been carried out by adopting comprehensive methodology
for each structure which described in the subsequent sections.
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3.2 DESIGN APPROACH FOR THE CULVERTS AND BRIDGES

Keeping in view the site requirements and the compatibility of the terrains of the project area,
hydraulic design review of the storm-water drainage structures comprising existing box
culverts, pipe culverts and bridges have been carried out using manning's approach by
extracting required input parameters from available road layout plans, natural topographic,
google earth maps and previous design report’ provided by the Client. All the existing culverts
along the road have been analyzed considering the provided condition survey of the
structures, wherein, fair conditioned box culverts with required flow capacity have been
retained while with insufficient capacity box culverts have been proposed to add specified
barrel with the culverts. The eight bridges are also analyzed based on manning’s approach
due to non-availability of nullahs cross sectional survey.

Summary of cross drainage structures including retained and proposed culverts and bridges
along with suggested remarks to be adopted for each structure for the project, based on of
nydraulic analyses are given in the Table 3.1 as follows:

N-5 — Rawalpindi Hassanabdal Road Section 39



Table 3.1: Summary of Existing Cross Drainage Structures

Estimated Capacity

Existing Structure
S Strumur EEtil‘I'lEtEd {mzjl’se.n]
r. o Road SSP 5-8.5 Capacity Remarks
No. 1D Chainage | Discharge No. of Span / Check
' (m°/sec) Roadsid Ce.ll / w;: dth Height Individua | Combine
e Span (m) (m) | d
1 PC-1 15454780 - - 1 0.8 - 1.33 1.33 - Local Flow
i Capacity Cleaning and Maintenance
2 BC-1 1549+160 12 1 3.39 2.3 16.49 16.49 OK Required
3 BC-1 | 15504225 13 ; 1 2 1.5 14.54 14.54 Cagi“’” :
4 PC-2 1550+655 - - 1 0.3 - 0.14 0.14 - Local Flow
i 6+10.35+ Capacity Cleaning and Maintenance
3 BR-01 1550+735 188 3 6 3.35 271 271 OK Required
4 | BR-02 | 15514715 90 i 1 10 9 156.32 | 15632 | Capacty | Cleaning and Maintenance
OK Required
5 BC-2 15514977 - - 1 1.5 1 416 4.16 - Local Flow
6 BC-3 1552+845 - - 1 1 1 2.22 2.22 - Local Flow
7 BC-4 1555+520 - - 1 15 1 3.93 3.93 - Local Flow
8 PC-3 1556+475 - - 1 0.61 - 0.45 0.45 - Local Flow
9 PC-4 1556+575 - - 1 0.61 - 0.46 0.46 - Local Flow
10 PC-5 1557+620 - - 1 0.61 - 0.51 0.51 - Local Flow
11 PC-6 1558+435 - 1 0.85 - 1.19 1.19 - Local Flow
12 BC-5 1558+638 - - 1 25 2.5 22.37 2217 - Local Flow
3 ) Capacity Cleaning and Maintenance
13 BR-03 1560+300 675 3 13 7 736.32 736.32 OK Required
14 | BC-6 | 15604970 13 - 1 5 1.9 31.36 31.36 gf{pa“'t? .
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Existing Structure

Estimated Capacity

EStil‘ﬂﬂtEd (mafsec]
Sr. St":'“" Road | SSP5-85 Capacity S
No. LD Chainage | Discharge Nb- of Snan | Check
' (m?/sec) Roadsid Ca:ll / w;: dth Height Individua | Combine
e Span (m) (m) | d

15 | BR-04 | 1561+855 162 ’ 1 9.1 8.2 216.64 216.64 gf‘fa‘“t? Some Maintenance Required

16 | BC7 | 15624170 - - 1 1 5 15.26 15.26 - Local Flow
aae Increase 1 barrel of 1.5x1.5 1o

17 | PC7 | 15634520 9 g 1 0.91 2 1.49 1.49 . catter the Climate Resilience
Capacity | g0
Pace Increase 1 barrel of 2.0x2.0 to

18 PC-8 | 1563+690 17 - 2 0.91 . 294 294 , catter the Climate Resilience
Capacity | fo0d

19 | PC-9 | 1564+050 - ; 1 0.91 2 1.51 1.51 : Local Flow

20 | PC-10 | 1564+130 ; . 2 0.91 ’ 286 286 . Local Flow

21 BC-8 | 1566+200 . . 1 2 15 10.46 10.46 . Local Flow

20 BC9 | 1566+965 - ” 1 15 15 7.00 7 ” Local Flow

Capacity | Desilting/Cleaning and

23 | BC-10 | 1567+510 1 ’ 1 15 15 7.26 7.26 e Makitaance Bealiad

24 | BR-05 | 1568+690 173 - 3 23.4 13 717 716.88 Eagi“‘“" -

o5 | BC-11 | 1571+820 1 4 1 15 1 4.34 4.34 Cag?f‘t? Cleaning Required

26 | BC-12 | 1573+200 a ’ 1 1.2 0.65 1.67 1.67 ’ Local Flow

P-H 1 23.8 10 NN SS——
) apacity eaning and Maintenance
27 | BR-06 | 1578+120 189 883.68 883.68 o aniri
H-P 1 13.5 10
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Existing Structure

Estimated Capacity

Estimated (m3/sec)
Sr. St":'“" Road | SSP5-85 Capacity S
No. LD Chainage | Discharge Nb- of Snan | Check
' (m¥sec) | Roadsid | '~ ° e Height | Individua | Combine

e Span (m) (m) | d
28 | BC-13 | 15804755 a ’ 1 3 24 15.28 15.28 ’ Local Flow

P-H 6 20.5 4 .
29 | BR-07 | 1581+745 809 847.48 847.48 Capacity ’

H-P 12 10.3 3 OK

Lo Increase 1 barrel of 1.5x1.5 to
30 | BC-14 | 1583+460 14 - 1 1.7 1.6 10.52 10.52 . catter the Climate Resilience
Capacily | f504

31 | BC-15 | 1583+960 13 - 1 2 24 15.55 15.55 gf{pa‘;“? :
32 | BC-16 | 1584+250 6 - 1 25 1 9.19 9.19 gf‘a‘““ Full of Mud, Cleaning Required.
33 | PC-11 | 15844660 - - 1 0.65 . 0.62 0.62 - Local Flow
34 | BC-17 | 1584+685 a ’ 1 1.7 2 10.77 10.77 ’ Local Flow

P-H 3 6+12+6 3 e and Mai
35 | BR-08 | 1584+715 82 123.88 12388 | Capeity OK | 980G and Maimenance

Required

H-P 1 12 3

36 | PC-12 | 1585+175 1 . 1 0.91 : 1.95 1.95 gipa“'ty Cleaning Required
Note- PC = Pipe Culvert

BC = BOX Culvert
P-H = Pindi to Hassanabdal Side
H-P = Hassanabdal to Pindi Side
Capacity of structure, in case of difference on P-H & H-P, is estimated of smaller one
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3.3 CONCLUSIONS OF HYDRAULIC ANALYSES

Hydraulic design review of the existing culverts and bridges, being used for storm-water
drainage, have been carried to check the adequacy to safely pass the design floods with
climate change effect under SSP 5-8.5. It is observed that existing box culverts, pipe culverts
are present on small drain/ nullahs and bridges exist on some bigger nullahs at Rawalpindi —
Hassanabdal section.

Considering the slopes, topography of the project area and development on the sides of the
road at some locations the hydraulic analyses for the cross drainage structures have been
taken up. As per hydraulic design guidelines the hydraulic design and review have been
carried for the culverts against 25 year return period flood and checked to pass 50 year return
period flood, while, 100 year return period flood is used for the bridges

. Here, in this reach the structures with individual estimated discharge have been reviewed for
capacity check and proposed additional barrel where required as shown in Table-1.

Some structures are moderately choked and filled with mud. At some locations as mentioned
In the summary at remarks, the existing cross drainage structures with mud blockage and
minor damages are required cleaning, repair and periodic maintenance for the proper drainage
of the design floods. Culvert at three (03) locations are required an additional barrel for each
of the size mentioned above for safely pass the flood discharge with climate change effect.
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Contact No. +92-42-99090000

Email -

Geotechnical and Geoenvironmental
Engineering Division, National Engineering

g Services Pakistan (Pvt.) Limited 1-C, Block N,
Maodel Town Ext, Lahore 54700, Pakistan

AES Details — : :

AES Director Mr. Aleem Buti

Contact No. 0300-0303616

Email iInfo@asianenvirolab.com

Address C-3, Jhelum Block, Green Forts-ll, Lahore

LAHORE
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Ambient Air Monitoring Location-01

POINT-01
Package-7: Rawalpindi to Hassanabdal (48 Kms)

Page 1 of 20
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AMBIENT AIR MONITORING REPORT

Monitoring Details

Report Reference No. AES-ENV-NP-008-2025-AA-01  Monitoring Point Point O1
Dote of Monitoring 08-01-2025 to 09-01-2025 g‘“""“"“g 33949'19.1" N 72°37'23.3" E
oordinates

Sr. Time CcO NO NO2 NOy SO2
No. (mg/ms3) (Hg/m?3) (Hg/m3) (Hg/m?3) (Hg/m?3)

1 11:00 3.12 35.00 17.30 52.30 65.41

2 12:00 2.87 36.86 17.96 54.82 73.21

3 13:00 2.55 37.87 17.81 55.68 60.44

4 14:00 2.0] 39.02 18.16 57.18 62.18

5 15:00 3.03 39.90 18.88 58.78 58.44

2 16:00 2.88 39.52 18.55 58.07 55.10

7 17:00 2.10 40.48 18.01 58.49 77 .43

5 18:00 1.88 38.40 17.70 56.30 81.22

9 19:00 1.82 38.02 17.29 55.3] 52.3]

10 20:00 1.73 36.97 17.07 54.04 55.10 S
11 21:00 1.44 36.18 16.53 52.71 51.77 G
12 22:00 1.03 35.86 15.95 51.8] 56.10 .
13 23:00 0.98 35.39 15.49 50.88 45.3] O
14 00:00 0.83 35.28 12.91 48.19 42.00 o
15 01:00 0.88 25.85 12.63 38.48 45.06

16 02:00 0.94 25.30 11.92 37.22 35.11

17 03:00 0.53 24.83 11.44 36.27 39.32

18 04:00 0.72 24.20 10.87 35.07 28.3]

19 05:00 1.22 23.31 11.56 34.87 32.55
20 06:00 1.3 31.73 19.27 51.00 44,08
21 07:00 1.27 32.54 19.69 52.23 55.10
22 08:00 1.52 33.36 21.21 54.57 56.39
23 09:00 1.67 34.13 19.14 53.27 54.87

24 10:00 1.20 34.02 20.01 54.03 54.0]

PTG 1.65 33.93 16.56 50.48 53.37
Concentration
o
aew‘m%é 4\%
(TM) (QM/Chief Chemist)

Document No. AES/LMS/FRM-115, Date of Issue 07 July, 2022, Revision No. 00

Head Office:

Basement, C-3, Jhelum Block,

Green Forts-ll, Lahore,

Phones: +92 42 15450014-15,

Fax: +92 42 35450916

Karachi Office:
Office No. 410, 4th Floor,

Phone: +92 300 0303616

Business Avenue, PECHS, Block-6,
Main Shahrah-e-Faisal, Karachi.

Islamabad Office:

Islamabad.

Em-i_i_l:.l:lifn@uil nenvirolab.com

Office No. 21, 2nd Floor,
Zaki Centre I-B Markaz,

Phone: +92 327 6227834

Peshawar Office:
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Phone: 492 325 5552008
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AMBIENT AIR MONITORING REPORT

Monitoring Details

Report Reference No. AES-ENV-NP-008-2025-AA-01  Monitoring Point Point O1
7 Monitoring G " s ‘
Date of Monitoring 08-01-2025 to 09-01-2025 Cosrdinetas 47 121" N 72237233 E
. Average
Parameters Mr:::;c::; nt MDnu':g?ii:g LDL Obtained PEQS Remarks
Concentration
Nitrogen Dioxide Gas Phase 80.0 .
(NO2) * B ik ot e it 24Hours 1.00 16.56 ug/m? Optimal
Nitrogen Oxide Gas Phase | 40.0 :
(NO)* Chamiinestents 24Hours  1.00 33.93 hg/m3 Optimal
Gas Phase NGVS
B )
NOx S psaspl o s 24Hours  1.00 50.48 ua/m?
i Ultraviolet
f’;‘g’?‘f BB Fluorescence 24Hours  1.00  53.37 o, Opfimal
* method HO
Carbon Non-Dispersive Infra- 05.0 ;
Monoxide (CO)* Red (NDIR] 24Hours  0.01 .65 mg/m? Optimal uﬁ_
Non-Dispersive UV 130 : O
*
Ozone absorption Method 01 Hours 1.00 77 ag/m? Optimal r:;
ASS method after 15 Gg_]
Lead* sampling using EPM 24 Hours  0.07 1.2 3 Optimal
HG/m
2000
Particulate B Ray absorption 150.0 :
Matter (PMc) * rrathiad 24Hours 1.00 123 ug/m3 Optimal
Particulate B Ray absorption 35.0 .
Matter (PMzs) * method “Aviaus T - ug/ms3 Hign
Total Particulate Gravimetric 500.0 :
Matter (TSP) Sampling 24Hours 1.00 186 ug/m? Optimal
*Parameters are approved from Punjab Environmental Protection Agency.
Abbreviations:
LDL= Lower Detection Limit PEQS= Punjob Environmental Quality Standards pg/m? = Micro Gram per Mefer Cube
mg/m3*= Milll Gram per Meler Cube NGVS = No Guideline Value Sef
Remarks:

Optimal = Compliance with Permissible Range Marginal = Close to Extreme Edge
Low = Less Than Pemissible Ronge

Revie
(TM)

Document No, AES/LMS/FRM-115, Date of Issue O7 July, 2022, Revision No. 00

1413 1

_Iih,-ﬂl. on £ : .-:-.-"'1'"‘1 00 Ay : <ol Latenn ¢
Head Office: Karachi Office: Islamabad Office: Peshawar Office: F TS, 1 3 T B _ﬁ.;::’ﬂj /@\j"";,
Basement, C-3, Jhelum Block, Office No. 410, 4th Floor, Office No. 21, 2nd Fioor, Office No. 1, Forth Floor, Syeds Tower, | = e F e F 5
Green Forts-ll, Lahore. Business Avenue, PECHS, Block-6, | Zaki Centre |-8 Markaz, Opposite Custom House, -] so: 5 Iso 8- Iso
Phones: +92 42 35450914-15, | Main Shahrah-e-Faisal Karachi. | Islamabad. University Road, Peshawar. TN T T NS ! NS
Fax: +92 42 35450916 Phone:+92 300 0303616 Phone: +92 321 6227834 Phone: +#92 325 5552008 P001:2015 14001:2015 45001:3018

E_mall: iﬁfﬁ'_@ﬁﬂ. nenvirolab.com __ ; Ensuring Quality and Sustainability

(8 CamScanner



Natineg Accredivanio™

(@ @ " ASlAN

SERMCESE

AMBIENT AIR MONITORING REPORT

Monitoring Details
Report Reference No. AES-ENV-NP-008-2025-AA-01  Monitoring Point Point 01

Monitoring 33949'19.1" N 72°37'23.3" E

Date of Monitoring 08-01-2025 to 09-01-2025 Coordinates

Ambient : Wind ;
Wind Humidity Pressure
Sr. No. Time Iempun::rufure Bicactian Verl.::;iiy % (nrtoltia)

] 11:00 8 SW 3.32 S50 762.1

2 12:00 10 SW DL 47 7623

3 13:00 IS SW 3. 12 39 762.0

4 14:00 15 SW 3.82 42 762.4

5 15:00 17 SW 3.92 44 762.5

6 16:00 16 oW 3.22 48 /61.0

7 17:00 14 SW 3.02 5 761.2

8 18:00 13 SW 3.32 59 761.4

9 19:00 12 SW 2.82 62 /61.6

10 20:00 12 SW 2.72 62 761.8 &
11 21:00 11 SW 2.82 66 760.]1 ©
12 22:00 10 SW 2.42 65 760.3 o
13 23:00 10 SW 2.22 &9 760.5 2
14 00:00 ? SW 2.82 72 760.7 =
15 01:00 Q SE 2.5 74 760.4

16 02:00 9 SE 2.32 /4 760.2

17 03:00 8 N 2.12 /8 760.3

18 04:00 8 N 2.92 /8 761.6

19 05:00 8 N 2.72 79 761.1
20 06:00 ? N 3.22 /8 762.0
21 07:00 10 N 3.42 72 762.8
22 08:00 10 N 3.62 67 762.2
23 09:00 11 N 3.32 59 762.3
24 10:00 12 N 3.92 I 7162.7

fer Z
Reviéued/By— ed

(TM) (QM/Chief Chemist)

Document No. AES/LMS/FRM-115, Date of Issue 07 July, 2022, Revision No. 00
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NOISE MONITORING REPORT
Monitoring Details
Report Reference No. AES-ENV-NP-008-2025-AA-01  Monitoring Point Point O1
Date of Monitoring 08-01-2025 to 09-01-2025 g“"““ﬂng 33°49'19.1" N 72°37'23.3" E
oordinates
Sr. No. Time Noise dB(A)
1 11:00 83
2 12:00 83
3 13:00 82
4 14:00 81
5 15:00 80
6 16:00 79 Day Time
7 17:00 82
8 18:00 81
9 19:00 79
10 20:00 77
11 21:00 76
12 22:00 75 &
13 23:00 74 o
14 00:00 73 g
15 01:00 69 S
16 02:00 66 Night Time -
17 03:00 64
18 04:00 58
19 05:00 59
20 06:00 63
21 07:00 70
22 08:00 78 .
23 09:00 81 Oy
24 10:00 /Y
PEQS Average Values Remarks
Day Time 65 79 High
Night Time 55 67 High
Remarks:
Optimal = Compliance with Permissible Ronge Marginal = Close to Extre e High = Exceeds from Permisiible Range

Low = Less Than Permissible Range

Revi
(TM)

Document No, AES/LMS/FRM-115, Date of lssue 07 July, 2022, Revision No. 00
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Ambient Air Monitoring Location-02

POINT-02
Package-/: Rawalpindi to Hassanabdal (48 Kms)

Page 6 of 20
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AMBIENT AIR MONITORING REPORT

Monitoring Details

Report Reference No.

Date of Monitoring

AES-ENV-NP-008-2025-AA-02
09-01-2025 to 10-01-2025

Monitoring Point

Monitoring
Coordinates

Point 02
33°40'27.9" N 72°51'13.4" E

f

) SASIAN

ENVIRONMENTAL
SERVICES

< (PVTILTD

Sr. Time (0] NO NO:2 NOx SO2
No. (mg/m?3) (Hg/m?3) (Hg/m?3) (Hg/m?3) (ug/md)
1 11:00 1.44 32.86 17.22 50.08 49 .32
2 12:00 1.78 33.78 16.13 49.91 o0.60
3 13:00 1.94 34.77 18.10 52.87 63.21
4 14:00 297 36.05 Z1.5% 57.64 60.43
5 15:00 3.11 37.06 22.25 5%9.31 5517
6 16:00 3.45 36.84 22.14 28.94 54 .86
7 17:00 3.46 . 37.36 31.01 68.37 oa.0Y
8 18:00 4.03 38.47 33.44 1.7 af .3
9 19:00 3.81 37.97 29.87 67.84 56.42
10 20:00 2.67 37.14 25.63 62.77 55.27 &
11 21:00 2.91 36.67 21.99 58.66 54.62 0
12 22:00 2.90 36.03 21.58 57.61 53.73 s
13 23:00 1.43 35.69 21.36 57.05 53.26 g}
14 00:00 1.01 34.87 20.82 25.69 52.11 B
15 01:00 1.78 33.98 20.24 54.27 50.89
16 02:00 0.87 327 19.78 a3.05 49 .89
17 03:00 0.65 32.39 19.20 51.59 39.22
18 04:00 1.33 31.96 18.92 50.88 48.06
19 05:00 1.01 30.87 18.21 49.08 46.55
20 06:00 1.61 30.14 [ 7 2 47.87 45.53
21 07:00 1.82 29.25 17.16 46.41] 44 30
22 08:00 1.08 30.327 17.85 48.17 58.11
23 0%:00 2.60 31.41 22.43 53.84 60.20
24 10:00 1.04 32.05 23.03 55.08 66.81
Average 2.12 34.28 21.76 56.03 53.56
Concentration
R ed By Apgrovéd By~
(TM) (QM/Chief Chemisf)
Document No, AES/LMS/FRM-115, Date of lssue 07 July, 2022, Revision No. 00
Head Office: Karachi Office: Islamabad Office: Peshawar Office: H By L
i | M s e | e Iso: Iso; ISO
Phones: +92 42 35450914-15, Main Shahrah-e-Faisal, Karachi. Islamabad. University Road, Peshawar.
Fax: +92 42 35450916 Phone: +92 300 0303616 Phone: +92 321 6227834 Phone: +92 325 5552008 2001:2015 rmm 2015 ‘m.ﬂ ’
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AMBIENT AIR MONITORING REPORT
Monitoring Details

Report Reference No. AES-ENV-NP-008-2025-AA-02 Monitoring Point

09-01-2025 to 10-01-2025

Point 02

Date of Monitoring Monitoring Coordinates 33°40'27"N 72°51'13.4"E

S Average
Method of Monitoring >
Parameters G LDL Obtained PEQS Remarks
Measurement Duration Obhcentiaion
Nitrogen Dioxide Gas Phase 80.0 .
(NO2) * CREHIlLNESEEIEE 24Hours  1.00 21.76 Ha/me Optimal
Nitrogen Oxide Gas Phase 40.0 :
(NO)* o) el 24Hours  1.00 34.28 ug/m? Optimal
NO:* s 24Hours 100 56,03 D 8 :
Chemiluminescence ug/m?3
- Ultraviolet
f';g’:]"f Hiaxice Fluorescence 24Hours  1.00 53.56 | 2?£3 Opfimal
method HG o
Carbon Non-Dispersive Infra- 05.0 . i
Monoxide (CO)* Red (NDIR) 24Hours  0.01 2.28 ma/m? Optimal g
Non-Dispersive UV 130 . 0
. o)
Ozone absorption Method 01 Hours  1.00 67 ua/md Optimal 5
ASS method after 15
Lead* sampling using EPM 24 Hours  0.07 1.1 ,.fmﬁ Optimal
2000 HS
Particulate B Ray absorption 150.0 :
Matter (PM1o) * AT 24Hours  1.00 131 ug/m? Optimal
Particulate 3 Ray absorption 35.0 ;
Matter (PMzs) * method dariows LD e ug/ms  High
Total Particulate Gravimetric 500.0 ,
Matter (TSP) sampling 24Hours  1.00 196 ug/m? Optimal
*Parameters are gpproved from Punjab Environmental Protection Agency,
Abbreviations:

PEGS= Punjab Environmental Quality Standards Hg/m?= Micro Gram per Meler Cube

NGVS = No Guideline Value Set

LDL= Lower Datection Limit

mg/m? = Mill Gram per Meter Cube
Remarks:

Optimal = Complionce with Pemmnissible Ronge
Low = Less th Permmissible Range

Marginal = Close to Extregfie

Document No. AES/LMS/FRM-115, Date of Issue 07 July, 2022, Revision No, 00
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Peshawar Office:

Office No. 1, Farth Floor, Syeds Tower,
Oppaosite Custom House,

University Road, Peshawar.

Phone: +92 325 5552008

Karachi Office:

Office No. 410, 4th Floor,
Business Avenue, PECHS, Block-6,
Main Shahrah-e-Faisal, Karachi.
Phone:+92 300 0303616

islamabad Office:
Office No. 21, 2nd Floor,
Zaki Centre |-8 Markaz,
Islamabad.

Phone: +92 321 6227834

Head Office:

Basement, C-3, Jhelum Block,
Green Forts-ll, Lahore.
Phones: +92 42 35450914-15,
Fax: +92 42 35450916
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AMBIENT AIR MONITORING REPORT
Monitoring Details
Report Reference No. AES-ENV-NP-008-2025-AA-02  Monitoring Point Point 02

Monitoring

Coordinates 33°40'27" N 72°51'13.4" E

Date of Monitoring 09-01-2025 to 10-01-2025

Ambient . Wind
Wind _ Humidity Pressure
Sr. No. Time Tem;:ec;uiura Direction Ye:;ﬂy o7 fosra SLHG)
1 11:00 8 SW 3.32 S0 762.1
2 12:00 10 SW 3.22 47 762.5
3 13:00 13 SW G ) [ 39 762.0
4 14:00 19 SW 3.82 42 762.4
5 15:00 17 SW 3.92 44 /62.5
6 16:00 16 SW 3.22 48 761.0
7 17:00 14 SW 3.02 52 /61.2
8 18:00 13 SW 3.32 oF 761.4
9 19:00 12 SW 2.82 62 761.6
10 20:00 12 SW 2.72 62 761.8 &
1 21:00 11 SW 2.82 66 /60.1 [e
12 22:00 10 SW 2.42 65 760.3 3
13 23:00 10 SW 2.22 69 760.5 S
14 00:00 ? SW 2.82 V44 /60.7 KK
15 01:00 Q SE 2.52 74 /60.4
16 02:00 9 SE 2.32 74 760.2
17 03:00 8 N 2.12 78 760.3
18 04:00 8 N 2.92 /8 /61.6
19 05:00 8 N 2.72 /9 761.1
20 06:00 9 N K WA 78 762.0
21 07:00 10 N 3.42 /2 762.8
22 08:00 10 N 3.62 &7 /62.2
23 0%:00 11 N 3.32 59 /62.3
24 10:00 |12 N 3.72 55 /62.7
A
f_,,_-""'
Reliewed By | Apfroved By.
(TM) (QM/Chief Chemist)

Document No. AES/LMS/FRM-115, Date of lssue 07 July, 2022, Revision Na, 00
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NOISE MONITORING REPORT
Monitoring Details

Report Reference No. AES-ENV-NP-008-2025-AA-02Z2 Monitoring Point Point 02
Date of Monitoring 09-01-2025 to 10-01-2025 Monitoring Coordinates  33°40'27" N 72°51'13.4"' E
Sr. No. Time Noise dB(A)
1 11:00 /8
2 12:00 82
3 13:00 81
4 14:00 83
5 15:00 84
6 16:00 84 Day Time
7 17:00 81
8 18:00 83
9 19:00 77
10 20:00 74
11 21:00 /72
12 22:00 71 &
13 23:00 /0 O
14 00:00 69 &
15 01:00 69 %J]
16 02:00 68 Night Time b
17 03:00 66
18 04:00 65
19 05:00 66
20 06:00 68
2] 07:00 70
22 08:00 /2 .
23 09:00 73 ey e
24 10:00 76
PEQS Average Values Remarks
Day Time 65 78 High
Night Time 35 68 High
Remarks:
Optimal = Compliance with Permissible Eange High = Exceeds from Permpesigle Range

Low = Less Than Pemmissible Range

Document No. AES/LMS/FRM-115, Date of Issue 07 Juty, 2022, Revision No. 00
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Package-7: Rawalpindi to Hassanabdal (48 Kms)
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Ambient Air Monitoring Location-03
POINT-03

Jan 10, 2025 10:2

0:13

33°45'17.629"N 72°45'17.6
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Document No. AES/LMS/FRM-1158. Date of Issue 07 July, 2022, Revision Mo. 00

Head Office:
Basement, C-3, Jhelum Block,
Green Forts-ll, Lahore.

Phones: +92 42 35450914-15,

Fax: +92 42 35450916
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Karachi Office:
Office No.410, 4th Floor,

Phone: +92 300 0303616

Business Avenue, PECHS, Block-
Main Shahrah-e-Faisal, Karachi.

Islamabad Office:
Office No. 21, 2nd Floor,
6, | Zaki Centre |-8 Markaz,
Islamabad.

Phone: +92 321 6227834

Peshawar Office:

Office No. 1, Forth Floor, Syeds Tower,

Opposite Custom House,
University Road, Peshawar.
Phone: +92 325 5552008
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AMBIENT AIR MONITORING REPORT

Monitoring Details
Report Reference No. AES-ENV-NP-008-2025-AA-03 Monitoring Point Point 03
Date of Monitoring 10-01-2025 to 11-01-2025 Monitoring Coordinates 33°45'17"N 72°45'17" E

ST. P co NO NO: NOx 507
No. (mg/m?3) (ng/m?) (ng/m?3) (ng/m3) (ug/m3)

1 11:00 .99 29.77 24.98 54.75 57.67

2 12:00 2.02 27.87 26.88 54.75 57.88

3 13:00 2.08 34.87 30.88 65.75 59.15

4 14:00 1.67 45,12 28.65 73.77 57.6]

5 15:00 1.60 44.87 26.76 71.63 56.67

6 16:00 1.53 39.39 25.67 65.06 54.56

7 17:00 1.47 42,11 27.12 69.23 54.01

8 18:00 1.43 32.86 25.76 58.62 52.62

9 19:00 1.35 31.81 22.11 53.92 51.21

10 20:00 1.30 31.02 22.25 53.27 49.52 9
11 21:00 .23 33.96 18.56 52.52 48.26 5
12 22:00 1.16 34.11 19.43 53.54 45.86 o
13 23:00 1.0 30.12 16.42 46.54 45.44 0
14 00:00 1.08 29.68 15.77 45.45 44.84 S
15 01:00 1.05 29.14 18.09 47.23 4411

16 02:00 1.09 27.87 19.22 47.09 43.19

17 03:00 1,15 22.66 14.45 37.11 46.25

18 04:00 1.20 27.15 20.44 47.59 47.58

19 05:00 .25 26.57 21.11 47.68 48.50

20 06:00 .36 27.38 23.87 51.25 49.99

21 07:00 1.49 32.98 20.19 53.17 50.98

22 08:00 .62 35.09 24.98 60.07 52.42

23 09:00 1.80 34.7] 32.07 66.78 54.22

24 10:00 1.89 35.66 23.04 58.70 57.67

Average
vttt 1.43 32.66 22.85 55.68 50.98
@% ;
Reg/iewed By Appreved B

(TM) (QM/Chief Chemist)

Document No. AES/LMS/FRM-115, Dote of lssue 07 July, 2022, Revision No. 00
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Peshawar Office:
Office Na. 1, Forth Floor, Syeds Tower,

Head Office: Karachi Office: Islamabad Office: AT,
Opposite Custom House, s

Basement, C-3, Jhelum Block, Office No.410, 4th Floor, Office No. 21, 2nd Floor,
Green Forts-ll, Lahore. Business Avenue, PECHS, Block-6, | Zaki Centre |-8 Markaz,
Phones: +92 42 35450914-15, Main Shahrah-e-Faisal, Karachi. islamabad. University Road, Peshawar. .o =
Fax: +92 42 35450916 Phone: +92 300 0303616 Phone: +92 321 6227834 Phone: +92 325 5552008 $001:2015 14001:2015 45001:2018
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AMBIENT AIR MONITORING REPORT

Monitoring Details
Report Reference No. AES-ENV-NP-008-2025-AA-03  Monitoring Point Point 03
Date of Monitoring 10-01-2025 to 11-01-2025 Monitoring Coordinates  33°45'17" N 72°45'1 7" E
Average
Method of Monitoring BT
Parameters MG e ant Beiretion LDL Obtained PEQS Remarks
Concentration
Nitrogen Dioxide Gas Phase 80.0 )
(NO2) * Chemiluminescence 24I0UI5 40 2255 ug/m3 Lptimal
Nitrogen Oxide Gas Phase 40.0 ,
(NO)* R o R d e it 24Hours 1.00 32.66 ua/m? Opftimal
Gas Phase NGVS
e
NOx ChEmMlGITINSEEHEs 24Hours  1.00 55.68 ug/m? -
s Ultraviolet
Sulphgr axics Fluorescence 24Hours  1.00 50.98 120'8" Optimal
(502) Hg/mg
method =

Carbon Non-Dispersive Infra- 05.0 . 5
Monoxide (CO)* Red (NDIR) 24Hours  0.01] 1.43 mig/m? Optimal -

Non-Dispersive UV 130 . ©

*®

Ozone absorption Method Ol Hours 1.00 /2 ug/md Optimal E}

ASS method after | 5
Lead* sampling using EPM 24 Hours 0.07 1.2 a  Optimal

ug/m
2000
Particulate B Ray absorption 150.0 ;
Matter (PMio) * i 24Hours 1.00 137 ug/m? Optimal
Particulate 3 Ray absorption 35.0 ;
Matter (PMzs) * method ot 100 0 ig/ms  High
Total Particulate Gravimetric 500.0 :
Matter (TSP) Sampling 24Hours  1.00 211 g Optimal
*Farameters are approved from Punjab Environmental Protection Agency.

Abbreviations:
LDL= Lower Detection Limit PEQS= Punjab Environmental Quality Standards pg/m? = Micra Gram per Meter Cube
mg/m?*= Milli Gram per Meter Cube NGVS = Ng Guideline Value Set
Remarks:
Optimal = Compliance with Parmissible REange Marginal = Close to Extre cage High = Exceeds from Permissi Range

Low = L&ss h':;ln Permissible Range

s\

Document No. AES/LMS/FRM-115, Date of Issue 07 July, 2022, Revision No. 00
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AMBIENT AIR MONITORING REPORT

Monitoring Details

Report Reference No. AES-ENV-NP-008-2025-AA-03  Monitoring Point Point 03
Date of Monitoring 10-01-2025 to 11-01-2025 Monitoring Coordinates  33°45'17" N 72°45'17"E
Ambient Wind ous
Wind Humidity Pressure
Sr. No. Time Temp;eruture Diieahian Velocity % (mm of Hg)
C m/s

1 11:00 I SE 4,18 o0 /62.9

2 12:00 13 SE 3.58 o0 /62.3

3 13:00 14 SE 3.48 47 762.7

4 14:00 16 SW 3.38 37 /62.2

5 15:00 | 7 SW 4.08 42 762.6

6 16:00 17 SW 4.18 44 762.7

7 17:00 16 SW 3.48 48 761.2

8 18:00 15 SW 3.28 52 761.4

9 19:00 14 SW 3.58 o7 /61.6

10 20:00 13 SW 3.08 62 761.8 2
11 21:00 13 SW 298 62 /62.0 e
12 22:00 |12 SE 3.08 66 /760.3 -
13 23:00 i1 SE 2.68 65 760.5 A
14 00:00 10 E 2.48 &9 760.7 2
15 01:00 10 E 3.08 /2 760.9

16 02:00 10 E 2.78 74 760.6

17 03:00 ? E: 2.58 /4 760.4

18 04:00 ? SE 2.38 /8 760.5

19 05:00 7 SE 3. 18 /8 761.8

20 06:00 8 SE 2.98 79 761.3

21 07:00 8 SE 3.48 72 762.2

22 08:00 9 7 3.68 68 763.0

23 09:00 7 SE 3.88 6/ 762.4
24 10:00 10 SE 3.98 59 762.5

REM B A

(TM) (QM/Chief Chemist)

Document No. AES/LMS/FRM-115, Date of Issue 07 July. 2022, Revision No, 00

P LAty o '-‘r:‘f paticn B alion

Head Office: Karachi Office: Islamabad Office: Peshawar Office: 3
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NOISE MONITORING REPORT

Monitoring Details
Report Reference No. AES-ENV-NP-008-2025-AA-03  Monitoring Point Point 03
Date of Monitoring 10-01-2025 1o 11-01-2025 Monitoring Coordinates 33°45'17" N 72°45'17" E
Sr. No. Time Noise dB(A)
1 11:00 /6
2 12:00 80
3 13:00 82
4 14:00 83
5 15:00 83
6 16:00 80 Day Time
7 17:00 82
8 18:00 /6
? 19:00 70
10 20:00 66
11 21:00 61
12 22:00 60 &
13 23:00 59 I
14 00:00 59 ool
15 01:00 58 g}
16 02:00 96 Night Time A%
17 03:00 3
18 04:00 26
19 05:00 o8
20 06:00 60
21 07:.00 62
22 08:00 66 ;
23 09:00 68 by T
24 10:00 /2
PEQS Average Values Remarks
Day Time 63 73 High
Night Time 55 58 High
Remarks:
Optimal = Complionce with Permissible Range Marginal = Close to Extreme Edge High = Exceeds from Permissible Range
Low = Less ThE:—n Permissible Range
Revie
(TM)

Document No. AES/LMS/FRM-115, Dote of Issue 07 July, 2022, Revision No, 00
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Ambient Air Monitoring Location-04
POINT-04

assanabdal (48 Kms)

Package-7: Rawalpindi 1o

Page 16 of 20
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Document No. AES/LMS/FRM-115, Date of Issue O7 July, 2022, Revision No. 00
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Head Office: Karachi Office: Islamabad Office: Peshawar Office: &t ok Samb
Basement, C-3, Jhelum Block, Office No. 410, 4th Floor, Office No. 21, 2nd Floor, Office No. 1, Forth Floor, Syeds Tower, | = 8 &
Green Forts-ll, Lahore. Business Avenue, PECHS, Block-6, | Zaki Centre I-8 Markaz, Opposite Custom House, z Iso £ ISOﬁ z Iso .
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AMBIENT AIR MONITORING REPORT

Monitoring Details

Report Reference No.

Date of Monitoring

AES-ENV-NP-008-2025-A A-04

11-01-2025 to 12-01-2025

Monitoring Point

Monitoring Coordinates

Point 04
34°49'17"'N 72°40'37" E

Green Forts-ll, Lahore.

Business Avenue, PECHS, Block-6,

Zaki Centre I-8 Markaz,

Opposite Custom House,

ISOE

AELRT TR

st. z CcO NO "NO: NOx 502
No. i (mg/m?) (vg/m?) (ug/m?) (ng/m?d) (ug/m?)

1 11:00 I 12 42.63 27.88 70.51 67.33

2 12:00 2.81 39.44 25.40 64.84 74,10

3 13:00 2.03 38.67 23.1) 63.78 81.93

4 14:00 2.13 37.88 26.20 64.08 88.43

5 15:00 3.66 39.42 24.10 63.52 75.40

6 16:00 4,01 34.89 27.43 6232 /7.60

7 17:00 3.81 35.84 25.19 61.03 60.11

8 18:00 3.66 3377 21.00 54.97 62.30

9 19:00 2.84 33.38 22.31 39.6% 64.93

10 20:00 2.61 32.33 24.40 56.73 55.43 Q
11 21:00 200 31.54 18.91 50.45 55.11 ‘S
12 22:00 2.5 31.22 20.33 21,20 56.10 e
13 23:00 2.42 30.76 17.60 48.36 50.22 %
14 00:00 2.38 30.64 15.11 45.75 48.10 kS
15 01.00 2.31 30.21 14.8] 45.02 47.93

16 02:00 1.03 29.67 15.03 44.70 47.03

17 03:00 1.89 29.20 17.45 46.65 42.44

18 04:00 1.66 28.56 16.74 45.30 44.60

19 05:00 0.73 27.68 16.26 43.94 28.41

20 06:00 W 27.09 15.69 42.78 25.03

21 07:00 2.23 27.90 16.38 44.28 26.11

22 08:00 227 33.11 17.09 50.20 61.11

23 09:00 2.33 34.40 17.51 31.91 64.83

24 10:00 2.43 35.66 23.04 58.70 63.30

Avaage 2.45 32.76 20.13 52.89 60.44
Concentration
ﬁ‘
Revi d By Aé;mved Bé
(TM) (QM/Chief Chemist)
Document No. AES/LMS/FRM-115, Date of Issue 07 July, 2022, Revision No, (0
Head Office: Karachi Office: Islamabad Office: Peshawar Office: m’ 1::@“#
Basement, C-3, Jhelum Block, Office No. 410, 4th Floor, Office No. 21, 2nd Floor, Office No. 1, Forth Floor, Syeds Tower, Iso‘i E:‘ Iso:

Phones: +92 42 35450914-15,

Fax: 492 42 35450916

Main Shahrah-e-Faisal, Karachi.
Phone: +92 300 0303616

Islamabad.

Email:info@asianenvirolab.com

Phone: +92 321 6227834

University Road, Peshawar.
Phone: +92 325 5552008
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AMBIENT AIR MONITORING REPORT

Monitoring Details
Report Reference No.

Point 04
34°49'17"' N 72°40'37" E

A ES-ENV-NP-008-2025-AA-04
11-01-2025 to 12-01-2025

Monitoring Point

Date of Monitoring Monitoring Coordinates

Average
Parameters pmethod of ~ Monfie™9 1oL Obfained  PEQS  Remarks
st Concentration
Nitrogen Dioxide Gas Phase 80.0 P
(NO2) * Chemiluminescence i L ug/m? Opiina
Nitrogen Oxide Gas Phase 40.0 iral
(NO)* Chemiluminescence i L L ug/mg Op
Gas Phase NGVS
* -
NO:x Chemiluminescence aHous. 100 eEPR ug/m?
; Ultraviolet
3: g’ hT isKine Fluorescence 24Hours  1.00 60.46 p]g‘;??rri Optimal
(SO2) method =
Carbon Non-Dispersive Infra- 05.0 : 5
4 Optimal
Monoxide (CO)* Red (NDIR) aaeum . 08l £40 mg/m? P ©
Non-Dispersive UV 130 : )
* fimal &)
Ozone absorption Method 01 Hours  1.00 77 ug/md Opfima 8
ASS method after 15
Lead* sampling using EPM 24 Hours  0.07 0.9 2 Optimal
Mg/m
2000
Particulate B Ray absorption 150.0 OGhal
Matter (PMio) * method aim LA L ug/ms3 e
Particulate B Ray absorption 35.0 Lotk
Mafter (PM2s) * method Zatious 100 w pug/ms3 Hig
Total Particulate Gravimetric 500.0 :
: .0 179 . Optimal
Matter (TSP) Sampling 2dtfours .00 pg/m? P
*Parameters are approved from Punjab Environmental Protection Agency.
Abbreviations:

PEQS= Punjab Environmental Quality Standards wg/m?= Micro Gram per Meler Cube

NGVS = No Guideline Vaolue Set

LDL= Lower Delection Limil

mg/m?*= Milli Grom per Meter Cube
Remarks:

Optimal = Compliance with Permissible Range
Low = Less Than Permissible Range

Marginal = Close to Exfreme ige

Document No. AES/LMS/FRM-115, Date of Issue 07 July, 2022, Revision No. 00

G LN

Head Office: Karachi Office: islamabad Office: Peshawar Office: i N - S i
Basement, C-3, Jhelum Block, Office No.410, 4th Floor, Office No. 21, 2nd Floar, Office No. 1, Forth Floor, Syeds Tower, | = & g a 5
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AMBIENT AIR MONITORING REPORT

Monitoring Details

Report Reference No. AES-ENV-NP-008-2025-AA-04  Monitoring Point Point 04
Date of Monitoring 11-01-2025 to 12-01-2025 Monitoring Coordinates  34°49'1/" N /2°403/" E
st N T - ;m::?ﬁr Wind V:l':::illy Humidity Pressure
L e 5 pﬁ' < Direction | Yo (mm of Hg)
C m/s
1 11:00 2 E 2.595 44 /64,1
2 12:00 13 E 1.5 43 763.5
3 13:00 14 E 1.85 42 763.9
4 14:00 I SE 1.75 4] 763.4
5 15:00 18 SE 2.45 43 /63.8
é 16:00 |7 SE 2.99 43 763.9
7 17:00 16 SE 1.85 46 /62.4
8 18:00 14 SE 1.65 46 762.6
9 19:00 14 SE 1.¥0 47 762.8
10 20:00 13 SE 1.45 47 763.0 e
11 21:00 13 E 1.35 52 763.2 el
12 22:00 12 E 1.45 52 761D o
13 23:00 |2 E 1.05 57 761.7 2
14 00:00 I E 0.85 59 761.9 BS
15 01:00 10 E 1.45 63 762.1
16 02:00 10 E 1.15 66 761.8
17 03:00 9 SE 0.95 68 761.6
18 04:00 9 SE 0.75 69 761.7
19 05:00 Y SE 1235 69 763.0
20 06:00 8 SE 1.35 i 762.5
21 07:00 8 SE 1.85 64 /63.4
22 08:00 9 SE 2.05 61 764.2
23 09:00 11 E R 4 56 763.6
24 10:00 12 = e 48 /63.7

Redviewed By,
(TM)

Document No. AES/LMS/FRM-115, Date of Issue 07 July, 2022, Revision No. 00

Head Office: Karachi Office: Islamabad Office: Peshawar Office:
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NOISE MONITORING REPORT

Monitoring Details

Report Reference No.  AES-ENV-NP-008-2025-AA-04  Monitoring Point Point 04
Date of Monitoring 11-01-2025 to 12-01-2025 Monitoring Coordinates 34°49'17" N 72°403/7" E
Sr. No. Time Noise dB(A)
1 11:00 76
2 12:00 /5
3 13:00 /7
4 14:00 /8
5 15:00 /8
6 16:00 75 Day Time
7 17:00 /3
8 18:00 68
9 19:00 64
10 20:00 60
11 21:00 959
12 22:00 58 Q
13 23:00 58 ‘D
14 00:00 o7 <
15 01:00 26 2
16 02:00 58 Night Time &
17 03:00 27
18 04:00 60
19 05:00 62
20 06:00 64
21 07:00 66
22 08:00 67 Day Time
23 09:00 /0
24 10:00 /2
PEQS Average Values Remarks
Day Time 69 70 High
Night Time 55 59 High
Remarks:
Optimal = Compliance with Permissible Range Marginal = Close to Exir Edge High = Exceeds from Permisstele Range

Low = Less Than Permissible Range

Document No. AES/LMS/FRM-115, Date of Issue 07 July, 2022, Revision No. 00
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DRINKING WATER ANALYSIS REPORT
Sample Detail

Report Reference No,  AES-ENV-NP-008/2025-DW-01 Report Issue Date 21-01-2025
Nature of Sample Drinking Water Sample Collection Reference  AES/LMS/QSP-014
Grab/Composite Grab Sample Collected/Sent by AES
;1:':"5 Cotechion 12-01-2025 Sample Receiving Date 13-01-2025
Analysis Completion 91-01-2025 Laboratory Temperature & (25 + 5) °C &
Date Humidity (55+15) %
Ambient Temperature & Humidity at the Time of Sample collected 24°C R 4A2%
Sample Location/Co- DW-01 (26 Number RWP]
Sample ID ABSENV-DW-01/2049 ordinates 33°49'36.1" N 72°37'57" E

Detailed Design for Widening and Improvement of Priority Sections Of N-5 {487 Km)

Project Details Packages-7: Rawalpindi to Hassanabdal (48 Kms)

Drinking Water Analysis Results
A i MU

Parameter Ml‘::r:; PEQS Result (CL95%) Remarks
Laboratory Analysis
Color* SMWW 2120 C <15TCU 0 N.A. Optimal
Taste* SMWW 2160 C Gbie:ﬁ:{;ﬂble ijegﬁgl:mble N.A. Optimal
il Y 2140 8 DbiE:iEi}:;ﬂhle ijegﬁgr:uuble i i
Turbidity? SMWW 2130 B < 5NTU 0 N.A. Optimal
Total Hardness (as CaCOaz) ** SMWW 2340 C < 500 mg/L 332 +2.74 Optimal i
Total Dissolved Solids (TDS)** SMWW 2540 C < 1000 mag/L 415 +12.20 Optimal E
pH** SMWW 4500 H* B 6.5-8.5 8.03 +003 | Optimal | 8
Aluminum (Al SMWW 3111 B <0.2 mg/L <0.005 NLA. Opfimal
Antimany (Sb) SMWW 3114 B < 0.005 mg/L <0.005 N.A. Optimal
Arsenic [As) SMWW 3114B < 0.05 mg/L <0.005 N.A. Optimal
Barium (Ba) SMWW 31138 0.7 mg/L <0.0035 N.A. Optimal
Boron (B) SMWW 3113 B 0.3 mg/L <0.02 N.A. Optimal
Cadmium (Cd) SMWW 3113 B 0.01 mg/L <0.006 N.A. Optimal
Chloride (CF) ** SMWW 4500-CI- B < 250 mg/L 64 +1.40 Opftimal

{ o
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DRINKING WATER ANALYSIS REPORT
Sample Detail
Report Reference No.  AES-ENV-NP-008/2025-DW-01 Report Issue Dote 21-01-2025
Nature of Sample Drinking Water Sample Collection Reference  AES/LMS/QSP-014
Grab/Composite Grab Sample Collected/Sent by AES
;‘;‘;’:"e Collechon 12-01-2025 Sample Receiving Date 13-01-2025
Analysis Completion 21-01-2025 Laboratory Temperature & (25 + 5) °C &,
Dote Humidity (56+15) %
Ambient Temperature & Humidity at the Time of Sample collected 24°C & 42 %
Sample Location/Co- DW-01 (26 Number RWP|
Sempia ) INEBEN YO £ ordinates 33%4%°36.1" N 72°3757" E

Detailed Design for Widening and Improvement of Priority Sections Of N-5 {487 Km)

Project Details Packages-7: Rawalpindi fo Hassanabdal (48 Kms)

Drinking Water Analysis Results
Analysis MU
Parameter PEQS Result Remarks
Method (CL95%)

Chromium (Cr) SMWW 3113 B <0.05 mg/L <0.004 NLA. Optimal

Copper (Cu) SMWW 3111 B 20 mg/L <(0.164 NoA. Optimal

Cyanide (CN}* SMWW 4500-CN-F < 0.05 mg/t 0 NLA. Optimal

Fluoride (F)** SMWW 4500-F C < 1.5mg/L 0.39 +(0.06 Optimal

Leod (Pb) SMWW 3114 B < 0.05 mg/L <0.005 N.A. Optimal

Manganese (Mn) SMWW 3113 B <0.5mg/L <0.015 N.A. Optimal &
©

Mercury (Hg) SMWW 31148 < 0.001 mg/L <0.001 N.A. Optimal o~
@
o

Nickel (Ni) SMWW 31138 <0.02 mg/L <0.02 NLA. Optimal B

Nitrate (NOgz) ** SMWW 4500-NOx D <30 mg/l 82.6 +0.06 Optimal

Nitrite (NOz) * SMWW 4500-NOz B < 3.0 mg/L 0 N.A. Optimal

Selenium (5e) SMWW 3114 B 0.01 mg/L <0.01 NLA. Optimal

0.2t0 0.5 af
Residuol Chlorine (Ck) * SMWW 4500-CF B Cgr;'f?i& 0 N.A. Optimal
Source ma/L

Phenolic Compounds {as SMWW 5530 D NGVS mg/L 0 N.A. Optimal

Phenols)

Zinc (In) SMWW 31138 5.0 mg/L 0.028 NLA. Optimal

Ao
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DRINKING WATER ANALYSIS REPORT

Sample Detail

Report Reference No.  AES-ENV-NP-008/2025-DW-01 Report Issue Date 21-01-2025
Nature of Sample Drinking Waler Sample Collection Reference AES/LMS/QSP-014
Grab/Composite Grab Sample Collected/Sent by AES
;"u't‘;"'e Collecron 12-01-2025 sample Recelving Date 13-01-2025
Analysis Completion Laboratory Temperature & (25+5)°C &5

21-01-2025 =
Date Humidity (55 +15) %
Ambient Temperature & Humidity at the Time of Sample collected 24°C 8 42 %

Sample Location/Co- DW-01 {26 Number RWP)

Sample ID AES-ENV-DwW-01/2025 shelinebas 33949'34 1" N 72°37'57" E

Detailed Design for Widening and Impravement of Priority Sections Of N-5 {487 Km)

Project Details Packages-7: Rawalpindi to Hassanabdal {48 Kms)

Drinking Water Analysis Results
Analysis MU
Parameter PEQS Result Remarks
Method (CL95%)
Microbiological Analysis
Total Coliforms® SMWW 9222 B OCFU /100 mL 0 NLA. Optimal
Fecal Califorms * SMWW 9222D C CFU /100 mL & N.A. Optimal

*Parameters are approved from Punjab Environmental Protection Agency (EPA).

**Parameters are accredited from Pakistan National Accreditation Council & opproved from EPA.

The reported expanded unceriainty is based on combined stondord uncertainty multiplied by a coverage factor k=2, providing a coverage probability of
approximately #5%.

Abbreviations:
PEQS = Punjob Environmentol Quality Standaords SMWW 24" Edition = Standard Methods for the examination of Water and Wostewater o
TCU = True Color Unit N.A. = Not Available CFU = Colony Forming Unit —
NTU = Nephelometric Turbidity Unif MU = Maasurement Uncertainty NGVS = No Guideline Yalue Set f:
Remarks: @
Optimal = Compliance with Permissible Range Marginal = Close to Extreme Edge High = Exceeds from Permissible Range g}
oo

Low = Less Than Pemmissible Range
Report Disclaimer
« |If provided in the reporl. the statement of conformity is based on a binary decision rule of simple acceptance (shared risk].

« The decision rule will be provided upon request.
« The remaining portion of the sample (5] will be disposed off after 15 days after the issuance date of report from the laborat ory unless atherwise instructed

(Condition Apply).

e [his report sholl not be reproduced in part/parfies.
« This report is not intended to be used legally.
« The provided resulls relate only to the sample provided/collected.
& &’
.
24 0[ [ 2on

(QM/Chief Chémigt)

Document No. AES/LMS/FRM-115, Date of Issue 07 July, 2022, Revision No. 00
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DRINKING WATER ANALYSIS REPORT
Sample Detail

Report Reference No.  AES-ENV-NP-008/2025-DW-02  Report Issue Date 21-01-2025
Nature of Sample Drinking Water Sample Collection Reference  AES/LMS/QS5P-014
Grab/Composite Grab Sample Collected/Sent by AES

Sample Collection

Date 12-01-2025 Sample Receiving Date 13-01-2025
Analysis Completion 21-01-2025 Laboratary Temperature & (25 + 5] °C & |
Date Humidity (55+15) %
Ambient Temperature & Humidity at the Time of Sample collected 24°C 8 42 %
Sample Location/CO- Dw-02 (Pabbi Masjid]
Sample ID AES-ENV-DW-02/2025 srdincies 33°49'7 4" N 72°40'59 2" E

Detailed Design for Widening and Improvement of Priority Sections Of N-5 (487 Km)

Project Details Packages-/: Rawalpindi to Hassanabdal (48 Kms)

Drinking Water Analysis Results
MU

Parameter ;'3:;”:: PEQS Result (CL95%) Remarks
Laboratory Analysis
Color* SMWW 2120 C <151CU 0 N.A. Optimal
Taste* SMWW 2160 C Dmegﬁ;ume Dbi;ﬁ’;’mme N.A. Opfimal
Daar gl ije:ﬁgr:luble Dbjesggr_mme e Cptra)
Turbidity* SMWW 2130 B < S NITU 0 NLA., Optimal
Total Hardness (as CaCOa) ** SMWW 2340 C < 500 mg/L 396 +2.74 Optimal
Total Dissalved Solids (TDS)** SMWW 2540 C < 1000 mg/L 470 +12.20 Oplimal
pH** SMWW 4500 H* B 6.5- 8.5 7.5% +0.03 Optimal
Aluminum (Al SMWW 3111 B <0.2 mg/L <0.005 N.A. Optimal -
Antimony (Sb) SMWW 3114 B < 0.005 mg/L <0.005 NLA. Optimal E

£h]
Arsenic (As) SMWW 3114 B < 0.05 mgl/L <0.005 N.A. Optimal E
Barium (Ba) SMWW 3113 B 0.7 mg/L <0.0035 N.A. Optimal
Boron (B) SMWW 3113 B 0.3 mg/L <0.02 N.A. Optimal
Cadmium (Cd) SMWW 31138 0.01 ma/L <0.006 N.A. Optimal
Chloride (CI) ** SMWW 4500-Cl B < 250 mg/L 52 +1.40 Optimal

Z

J"‘.—'
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DRINKING WATER ANALYSIS REPORT

Sample Detail

Report Reference No.  AES-ENV-NP-008/2025-DW-02  Report Issue Date 21-01-2025
Nature of Sample Drinking Water Sample Collection Reference AES/LMS/QSP-01 4
Grab/Composite Grab Sample Collected/Sent by AES
;‘;’;‘;”Ie CoRechon 12-01-2025 sample Receiving Date 13-01-2025
Analysis Completion 21-01-2025 Laboratory Temperature & {25+ 5)°C & |
Date Humidity (55 +15) %
Ambient Temperature & Humidity at the Time of Sample collected 24 °C & 42 %
Sample Location/CO- DW-02 (Pabbi Masjid)
Sampie 1D ASS-ENY-DW-02/2025 ordinates 33°49'7.4" N 72°40'59.2" E

Detailed Design for Widening and Improvement of Priority Sections Of N-5 {487 Km)|

Project Details Packages-7: Rawalpindi to Hassanabdal (48 Kms)

Drinking Water Analysis Results
Analysis MU
Parameter PEQS Result Remarks
Method (CL95%)

Chromium (Cr) SMWW 3113 B < 0.05 mg/L <().004 NLA. Optimal

Copper (Cu) SMWW 3111 B 2.0 mg/L <(.164 NLA., Optimal

Cyanide (CN)* SMWW 4500-CN-F <0.05 mg/L 0 NLA. Optimal

Fluoride (F)}** SMWW 4500-F C < 1.5 mg/L 0.35 +0.06 Optimal

Lead (Pb) SMWW 3114 B < 0.05 mg/L <0.005 NLA. Optimail

Manganese (Mn) SMWW 31138 < 0.5 mg/L <0.015 N.A. Optimal

Mercury (Hg) SMWW 3114 B < 0.001 mg/L <0.001 N.A. Optimal

Nickel (Ni) SMWW 31138 <0.02 mg/L <0.02 N.A. Optimal

Nitrate (NOz) ** SMWW 4500-NO3 D < 50 mg/L 111 +0.06 High "

Nitrite (NOz) * SMWW 4500-NO> B < 3.0 mg/L 0 NLA. Optimal -
5

Selenium (Se) SMWW 3114 B 0.01 mg/L <0.01 N.A. Optimal EE,_“

0.2 to 0.5 at
Residual Chiorine (Cla) * SMWW 4500-CI B ngﬁ??iﬁ 0 NLA. Optimal
Source mg/L

Fhgnolic Compounds (s SMWW 5530 D NGVS mg/L 0 N.A Optimal

Phenols) * g A

Zinc [In) SMWW 31138 5.0 mg/L 0.032 N.A. Optimal

Document No. AES/LMS/FRM-115, Date of Issue 07 July, 2022, R
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DRINKING WATER ANALYSIS REPORT

Sample Detail

Report Reference No.  AES-ENV-NP-008/2025-DW-02  Report Issue Date 21-01-2025
Nature of Sample Drinking Water Sample Collection Reference  AES/LMS/QS5P-014
Grab/Composite Grab Sample Collected/Sent by AES
g;";"'e Solbclion 12-01-2025 sample Receiving Date 13-01-2025
Analysis Completion 21-01-2025 Laboratory Temperature & (25+5)°C &
Date Humidity (55+15) %
Ambient Temperature & Humidity at the Time of Sample collected 24°C & 42 %
2 Sample Location/CO- DW-02 (Pabbi Masjid)

Detailed Design for Widening and Improverment of Priority Sections Of N-5 {487 Km)

Project Details Packages-7: Rawalpindi fo Hassanabdal (48 Kms)

Drinking Water Analysis Results
Analysis MU
Parameter PEQS Result Remarks
Method (CL95%)
Microbiological Analysis
Total Coliforms*® SMWW 9222 B O CFU /100 mL 0 N.A. Optimal
Fecal Coliforms * SMWW 9222 D QO CFU /100 mL 0 N_A. Optimal

*Paramefers are approved from Punjab Environmental Protection Agency [EPA).

**Parameters are accredited from Pakistan National Accreditation Council & approved from EPA.

The reporfed exponded uncertainty is based on combined slandard uncertainty multiplied by a coverage factor k=2, providing @ coverage probability of
approximately 25%.

Abbreviations:
PEQS = Punjab Environmental Quality Standards SMWW 24" Edition = Standard Methods for the examination of Waoter ond Wastewater
TCU = True Colar Unit N.A. = Not Available CFU = Colony Forming Unit
NTU = Nephelometric Turbidity Unit MU = Measurement Unceariainty NGVS = No Guideline Yalue S5et
Remarks:
Optimal = Compliance with Permissible Range Marginal = Close to Extreme Edge High = Exceeds from Fermissible Range

Low = Less Than Fermissible Ronge

Report Disclaimer
« If provided in the repor, the statement of conformity is based on a binary decision rule of simple acceptance (shared risk).

« The decision rule will be provided upon request.

« The remaining porfion of the sample (s) will be disposed off after 15 days after the ssuance date of report from the laborat ory unless atherwise instrucled
(Candition Apply].

This report shall not be reproduced in part/parties.

This report is not intended 1o be used legally.

The provided results relate only to the sample provided/collected.

Values reflect the tesfing resulls; decision for usage of report totally depgnds gn

Page 3 of 3
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DRINKING WATER ANALYSIS REPORT

Sample Detail

Report Reference No.  AES-ENV-NP-008/2025-DW-03  Report Issue Daote 21-01-2025
Nature of Sample Drinking Water Somple Collection Reference  AES/LMS/QSP-014
Grab/Composite Grab Sample Collected/5ent by AES
;‘;’g"e Calction 12-01-2025 sample Receiving Date 13-01-2025
Analysis Completion 21-01-2025 Laboratory Temperature & (25+ 5] °C &
Date Humidity (§5+15) %
Ambient Temperature & Humidity at the Time of Sample collected 24°C & 42 %
Sample Location/Co- DW-03 (Masjid)

Sample ID AES-ENV-DW-03/2025

ordinates 34°0'46.0" N 71°57'21.3"E
Detailed Design for Widening and Improvement of Priority Sections Of N-5 (487 Km)

Project Details Packages-7: Rawalpindi to Hassanabdal {48 Kms)

Drinking Water Analysis Results
nalysis MU
Parameter ;;:: d PEQS Result (CL95%) Remarks
Labaratory Analysis
Color* SMWW 2120 C <15TCU - NLA. Optimal
Taster SR 2lon ij‘eg:?;r_"suble C)bjegﬁgr;nble i Cintmoy
QRor R 208 ijegﬁgr;uma Dbjegﬁgr;UbIE i Ot
Turbidity* SMWW 2130 B < 5NTU 0 NA. Optimal
Total Hardness (as CaCOa3) ** SMWW 2340 C < 500 mg/L 348 +2.74 Optimal
Total Dissolved Solids (TDS)** SMWW 2540 C < 1000 mg/L 377 +12.20 Optimal
pH** SMWW 4500 H* B 6.5-8.5 7.63 +0.03 Optimal
Aluminum (Al SMWW 3111 B <0.2mg/l <0.005 N.A, Optimal B
Antimony (Sb) SMWW 31148 < 0.005 mg/L <0.005 NLA. Optimal E
Arsenic (As) SMWW 3114 B < (.05 mg/L <0.005 N.A. Optimal :é_}
Barium (Ba) SMWW 31138 0.7 mg/L <0.0035 N.A. Optimal
Boron (B) SMWW 31138 0.3 mg/L <0.02 NLA . Optimal
Cadmium (Cd) SMWW 31138 0.01 mg/L <0.006 N.A. Optimal
Chloride (CI) ** SMWW 4500-CF B <250 mg/L 25 +1.40 Optimal
S

t No. AES/LMS/FRM-115. Date of Issue 07 July, 2022, Revision No. P
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DRINKING WATER ANALYSIS REPORT

Sample Detail

Report Reference No.  AES-ENV-NP-008/2025-DW-03  Report Issue Date 21-01-2025
Nature of Sample Drinking Water Sample Collection Reference  AES/LMS/Q5P-014
Grab/Composite Grab Sample Collected/Sent by AES
g’i’;:;p'e Canechion 12-01-2025 Sample Receiving Dote 13-01-2025
Analysis Completion 51-01-2025 Laboratory Temperature & (25 + 5) °C &
Date Humidity (55+15) %
Ambient Temperature & Humidity at the Time of Sample collected 24°C & 42 %
Sample Location/Co- DW-03 (Masjid)

Sample ID AES-ENV-DW-03/2025

ordinates 34°0'46.0" N 71°5721.3"E
Detailed Design for Widening and Improvement of Priority Sections Of N-5 (487 Km)

Project Detalls Packages-7: Rowalpindi ta Hassanabdal (48 Kms)

Drinking Water Analysis Resulis
Analysis MU
Parameter PEQS Result Remarks
Method (CL95%)
Chromium (Cr) SMWW 3113 B < 0.05 mg/L <0.004 NLA. Optimal
Copper (Cu) SMWW 31118 2.0 mag/L <(0.1464 NLA. Optimal
Cyanide (CN-)* SMWW 4500-CN-F < 0.05 mg/L J N.A. Cptimal
Fluaride (F)** SMWW 4500-F C < 1.5 mg/L 0.35 + 0.04 Optimal
Lead [Pb) SMWW 31148 <0.05 mg/L <0.005 NLA. Optimal
Manganese (Mn] SMWW 31138 < 0.5 mg/L <0.015 NLA. Optimal
Mercury (Hg] SMWW 31148 <0.001 mg/L <0.001 N.A. Optimal
Nickel [Ni) SMWW 31138 <0.02 mg/L <(.02 N.A. Optimal
Nitrate (NOx) ** SMWW 4500-NO3 D < 50 mg/L 46.3 +0.06 Optimal b
Nitrite (NOz) * SMWW 4500-NOz B < 3.0 mg/L 0 N.A. Opfimal L
W
Selenium (Se) SMWW 3114 B 0.01 mg/L <0.01 N.A. Optimal n%_”
0.21t0 0.5 at
Residual Chlorine (Ck) * SMWW 4500-Ct B CEZ‘_‘;’?‘;& 0 N.A. Optimal
Source mg/L
Frsaols Compounasic SMWW 5530 D NGVS mg/L 0 N.A. Optimal
Phenols)
Zinc (In) SMWW 3113 B 5.0 mg/L 0.027 NLA. Optimal
Document No, AES/LMS/FRM-1135, Date of Issue 07 July, 2022, Revisian No. 00 -
Atlpt] >
Head Office: Karachi Office: Islamabad Office: Peshawar Office: .
Basement, C-3, Jhelum Block, Office No. 410, 4th Floor, Office No. 21, 2nd Floor, Office No, 1, Forth Floor, Syeds Tower, :.: & =
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DRINKING WATER ANALYSIS REPORT

Sample Detail

Reporl Reference No.  AES-ENV-NP-008/2025-DW-03  Report Issue Date 21-01-2025
Nature of Sample Drinking Water Sample Collection Reference  AES/LM5/QSP-014
Grab/Composite Grab Sample Collected/Sent by AES
;‘:";""E Botlesian 12-01-2025 Sample Receiving Date 13-01-2025
Analysis Completion 21-01-2025 Laboratory Temperature & (25 %+ 5)°C &
Date Humidity (85 +15) %
Ambient Temperature & Humidity at the Time of Sample collected 24 °C R 42 %
Sample Location/Co- DW-03 (Masjid)
sample ID AES-ENV-DW-03/2025 ordinates 34°0'46.0" N 71°57'21.3" E

Detailed Design for Widening and Improvement of Priority Sections Of N-5 (487 Km)

Project Detalls Packages-7: Rawalpindi to Hassanabdal {48 K]

Drinking Water Analysis Results
Analysis MU
Parameter PEQS Result Remarks
Method (CL95%)
Microbiological Analysis
Total Coliforms* SMWW 9222 B OCFU /100 mL 0 NLA. Optimal
Fecal Coliforms * SMWW 9222 D 0 CFU /100 mL 0 N.A. Optimal

*Parometers are approved from Punjab Environmental Protection Agency [EPA).

“*Paorameterns are accrediled from Pakistan National Accreditation Councill & approved from EFPA.

The reported expanded unceriainly is based on combined standard unceriqinty multiplied by a coverage foclor k=2, providing a coverage probability of
approximalely 95%.

Abbreviations:
PEQS = Punjab Environmental Quality Standards SMWW 24" Edition = Standard Methods for the examination of Water and Waostewater
TCU = True Color Unit MN.A. = Not Available CFU = Colony Forming Unit
NTU = Nephelametric Turbidity Unit MU = Measurement Uncerainty NGVS = No Guideline Yolue Set
Remarks:
Oplimal = Compliance with Permissible Range Marginal = Close to Extrerne Edge High = Exceeds from Permissible Range

Low = Less Than Permissible Range

Report Disclaimer
« If provided in the reporl, the statement of conformity s based on a binary decision rule of simple acceptance (shared risk).
s The decikion rule will be provided upon regquest.
+« The remoining porion of the sample (5] will be disposed off afler 15 days after the issuance date of report from the laboratory unless otherwise Insiructed
(Condition Apply).
This report shall not be reproduced in part/parties.
This report is not intended fo be used legally.
The provided results relate only to the somple provided/collected.
alues reflect the testing results; decision far usage of report tolglly depgnds

Lo}
e
O
Lo |
O
N
O
0.

Ustomer.

L
-
L
-

-

Revéed/ Approvéed By
' = M/Chief/Chgmist
(TM)  Adlol/ 2% (QM/ f mist)
-------- st B0 OF REDOM<mawsanssusnamns: 7 X ke
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DRINKING WATER ANALYSIS REPORT

Sample Detail

Report Reference No.  AES-ENV-NP-008/2025-DW-04  Report Issue Date 21-01-2025
Nature of Sample Drinking Water Sample Collection Reference  AES/LMS/QSP-014
Grab/Composite Grab Sample Collected/Sent by AES

Sample Collection

Date 12-01-2025 Sample Receiving Date 13-01-2025
Analysis Completion 21-01-2025 Laboratory Temperature & (25 + 5) °C &
Date Humidity (55+15) %
Ambient Temperature & Humidity at the Time of Sample collected 24°C 8. 42 %
_ Sample Location/CO- DW-04
Sampie D PR VO Ry AraED ordinates 33°40'28.6" N 72°51'12"

Detailed Design for Widening and Improvement of Priority Sections Of N-5 {487 Km)

Project Details Packages-7: Rawalpindi to Hassanabdal {48 Kms)

Drinking Water Analysis Results
MU
Parameter :»ﬁr:::]y:: PEQS Result (CL95%) Remarks
Laboratory Analysis
Colar* SMWW 2120 C <15TCU 0 N.A. Optimal
Taste® SMWW 2160 C Dbjer:ﬁgr;ﬁble Dbjegfi’gr‘mble NA. Optimal
oy SN S 90 0 Dbiegf‘r}gﬁﬂble ijesﬁ;uble o TP
Turbidity* SMWW 2130 B < 5NTU g NA, Optimal
Total Hardness {as CaCQa) ** SMWW 2340 C < 500 mg/L 340 +2.74 Cptimal
Total Dissolved Solids (TDS)** SMWW 2540 C < 1000 mg/L 327 £12.20 Gl
pH** SMWW 4500 H* B 6.5- 8.5 7.68 +0.03 Optimal
Aluminum (Al) SMWW 3111 B < 0.2 mg/L <0.005 NLA. Optimal 2
Antimony (Sb) SMWW 3114 B < 0.005 mg/L <0.005 N.A. Optimal E
Arsenic (As) SMWW 3114 B < 0.05 mg/L <(0.005 MN.A. Cptimal ;"j
Barium (Ba) SMWW 3113 B 0.7 mg/L <(.0035 NLA. Optimal
Boron (B) SMWW 3113 B 0.3 mg/L <0.02 N.A. Optimal
Cadmium (Cd) SMWW 3113 B 0.01 mg/L <0.006 N.A. Optimal
Chloride (CF) ** SMWW 4500-CF B < 250 mg/L 19 + 140 Optimal
o

' 2
Dacument No. AES/LMS/FRM-115, Date of issue 07 July, 2022, Revision No. onA‘) ]| / 2 24

Head Office: Karachi Office: Islamabad Office: Peshawar Office:
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DRINKING WATER ANALYSIS REPORT
Sample Detail

Report Reference No.  AES-ENV-NP-008/2025-DW-04  Report Issue Date 21-01-2025
Nature of Sample Drinking Water Sample Collection Reference AES/LMS/QSP-01 4
Grab/Composite Grab Sample Collected/Sent by AES

Sample Collection

Date 12-01-2025 Sample Receiving Date 13-01-2025
Analysis Completion Laboratory Temperature & (25 + 5) °C &
21-01-2025 > =
Date Humidity (55+15) %
Ambient Temperature & Humidity at the Time of Sample collected 24°C B 42 9,
Sample Location/CO- DW-04

Detailed Design for Widening and Improvement of Priority Sections Of N-5 (487 Km)

Project Detalls Packages-7: Rawalpindi to Hassanabdal (48 Kms]

Drinking Water Analysis Results
Analysis MU
Parameter PEQS Result Remarks
Method (CL?5%)

Chromium (Cr) SMWW 3113 B < 0.05 mg/L. <0.004 NLA. Opfimal

Copper (Cu) SMWW 3111 B 2.0 mg/L <0.164 N.A. Optimal

Cyanide {CN)* SMWW 4500-CN-F <0.05 mg/L 0 N.A. Optimal

Fluaride (F)** SMWW 4500-F C <1.5mg/L 0.22 +0.06 Optimal

Lead (Pb) SMWW 31148 <0.05 mg/L <0.005 N.A. Optimal

Manganese {Mn) SMWW 31138 < 0.5 mg/L <0.015 NLA. Optimal

Mercury (Hg) SMWW 31148 < 0.001 mg/L <(0.001 N.A. Optimal

Nickel (Ni) SMWW 3113 B <0.02 mg/L <0.02 N.A. Optimal

Nitrate (NOx) ** SMWW 4500-NO3 D < 50 mg/L 20.3 +0.06 Optimal "

Nitrite (NOz) * SMWW 4500-NOz B | <3.0mg/L 0.10 N, Optimal 2
QD

Selenium (Se) SMWW 3114 B 0.01 mg/L <0.01 N.A. Optimal g

0.2 to 0.5 at
Residual Chiorine (Cl2) * SMWW 4500-CF B Cg’;‘;"’gﬂf 0 N.A. Opfimal
Source mg/L

ST PR SMWW 5530 D NGVS mg/L 0 N.A. Optimal

Phenols] *

Zinc (Zn) SMWW 3113 B 5.0 mg/L 0.025 N.A. Optimal

—

—
Document No. AES/LMS/FRM-115, Date of Issue 07 July, 2022, Revision No. :‘JDQ] ,&f/ 20 24

Head Office: Karachi Office: Islamabad Office: Peshawar Office:
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DRINKING WATER ANALYSIS REPORT
Sample Detail

Report Reference No.  AES-ENV-NP-008/2025-DW-04 Report Issue Dote 21-01-2025
Nature of Sample Drinking Water Sample Collection Reference  AES/LMS/QSP-O14
Grab/Composite Grab Sample Collected/Sent by AES
gz’:;”'e Casseion 12-01-2025 sample Receiving Date 13-01-2025
Analysis Completion 21-01-2025 Laboratory Temperature & (25 + 5) °C &
Date Humidity (55+15) %
Ambient Temperature & Humidity at the Time of Sample collected 24°C R 42%
i Sample Location/CO- Dw-04
Sample ID AES-ENV-DW-04/2025 ceellrcies 33°40'28 4" N 72°51'12" E

Detailed Design for Widening and Improvement of Priority Sections Of N-3 (487 Km)

Praject Details Packages-7: Rawalpindi to Hassanabdal (48 Kms)

Drinking Water Analysis Results
Analysis MU
Parameter PEQS Result Remarks
Method (CL95%)
Microbiological Analysis
Total Coliforms* SMWW 9222 B O0CFU /100 mL 0 MNLA, Optimal
Fecal Coliforms * SMWW 9222 D QCFU /100 mL 0 N.A. Cptimaol

*Paromelers are approved from Punjab Environmenial Protection Agency (EPA).

**Parameters are accredited from Pakistan Nalional Accreditotion Council & approved from EPA.

The reporied expanded uncertainty is bosed on combined standard uncertainty multiplied by o coverage factor k=2, providing o coverage probability of
approximately $5%.

Abbreviations:
PEQS = Punjab Environmental Quality Standards SMWW 24™ Edifion = Standard Methods for the examination of Water and Wastewater
TCU = True Calor Unit N.A. = Mot Available CFU = Colony Forming Unit
NTU = Nephelometric Turbidity Unit MU = Measurement Uncertainty NGVS = No Guideline Value Set
Remarks:
Oplimal = Compliance with Permissibie Ronge Marginal = Close to Extreme Edge High = Exceeds from Permissible Range

Low = Less Thon Permissible Range

Report Disclaimer
+ |f provided in the report, the statement of conformity is based on a binary decision rule of simple acceptance [shared rsk).

s The decision rule will be provided upon request.

« Theremaining portion of the sample (s} will be disposed off affer 15 days after the issuance date of report from the laboral ory unless otherwise instructed
(Condifion Appily).

This repor! shall not be reproduced in part/parties.

This report is not intended o be used legally.

The provided results relate only to the sample provided/collected.
Values reflect the testing resulls; decision for usage of report totglly depgfids on

Page 3 of 3

ustomer.
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---------- -----End of Report---======anmu--
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DRINKING WATER ANALYSIS REPORT

Sample Detail

Report Reference No.  AES-ENV-NP-008/2025-DW-05  Report Issue Date 21-01-2025
Nature of Sample Drinking Water Sample Collection Reference AES/LMS/QSP-014
Grab/Composite Grab Sample Collected/Sent by AES
g‘;’;”'e Cofiection 12-01-2025 sample Receiving Date 13-01-2025
Analysis Completion 21-01-2025 Laboratory Temperature & (25 + 5) °C &
Date Humidity (55+15) %
Ambient Temperature & Humidity at the Time of Sample collected 24 °C & 42 %
Sample Location/CO- DW-05

Detailed Design for Widening and Improvement of Priority Sections Of N-5 (487 Km)

Project Details Packages-7: Rawalpindi to Hassanabdal (48 Kms)

Drinking Water Analysis Results
n MU

Parameter ;Ec;:‘y:‘i: PEQS Result (CL95%) Remarks

Laboratory Analysis

Color® SMWW 2120 C <15TCU 0 N.A. Optimal

Taste* SMWW 2140 C ije:::i,:r;ﬂble Gbiegﬁ;ﬂble N.A. Optimal

Qaor® SNV 210 8 Gbiegf‘:c;ﬂble ijegﬁgr;able ik Optrnal

Turbidity* SMWW 2130 B < 5NTU 0 N.A. Optimal

Total Hardness (as CaCO3) ** SMWW 2340 C < 500 mg/L 416 +2.74 Optimal

Total Dissolved Salids (TDS)** SMWW 2540 C < 1000 mg/L Al4 +12.20 Optimal

pH** SMWW 4500 H* B 6.5-8.5 7.52 +0.03 Oplimal

Aluminum (Al SMWW 31118 < 0.2 mg/L <0.005 N.A. Optimal "

Antimony (Sb) SMWW 3114 B < 0.005 mg/L <0D.005 NLA. Optimal E
@D

Arsenic (As) SMWW 3114 B <0.05 mg/L <0.005 N.A. Optimal E‘

Barium (8a) SMWW 3113 8B 0.7 mg/L <0.0035 N.A. Optimal

Boron (B] SMWW 3113 B 0.3 mg/L <0.02 NLA. Optimal

Cadmium (Cd) SMWW 3113 B 0.01 mg/L <0.006 N.A. Optimal

Chloride (CF) ** SMWW 4500-CI B < 250 ma/L 21 +1.40 Optimal

Document No. AES/LMS/FRM-115. Date of Issue 07 July, 2022, Revision No. 00 24! o/ 701’3.

Head Office:
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Islamabad Office:

Peshawar Office:
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DRINKING WATER ANALYSIS REPORT
Sample Detail

Report Reference No.  AES-ENV-NP-008/2025-DW-05 Report Issue Date 21-01-2025

Nature of Sample Drinking Water Sample Collection Reference  AES/LMS/QSP-014

Grab/Composite Grab Sample Collected/Sent by AES

g‘;ﬂp la Gollection 12-01-2025 Sample Receiving Date 13-01-2025

Analysis Completion Laboratory Temperature & (25 + 5} °C &
21-01-2025 =

Date Humidity (55+15) %

Ambient Temperature & Humidity at the Time of Sample callected TR 428

Sample Location/CO- DW-05

sample ID RNy RW B0 ordinates 33°40'28.6" N 72°51'12" E

Detailed Design for Widening and Improvement af Priority Sections Of N-5 (487 Km)

Project Details Packages-7: Rawalpindi to Hassanabdal (48 Kms)

Drinking Water Analysis Results
Analysis MU
Parameter PEQS Result Remarks
Method (CL95%
Chromium (Cr) SMWW 37113 8B < 0.05 mg/L <(0.004 N.A. Optimal
Copper (Cu) SMWW 31118 2.0 mg/L <0.164 N.A. Optimal
Cyanide (CN-}* SMWW 4500-CN-F <0.05mg/L 0 N.A. Optimal
Fluoride (F)** SMWW 4500-F C < 1.5 mg/L 0.17 + (.06 Optimal
Lead (Pb) SMWW 3114 B <0.05 mg/L <0.005 N.A. Optimal
Manganese (Mn) SMWW 31138 < 0.5 mg/L <0.015 NLA. Optimal
Mercury [(Hg) SMWW 3114 B <0.001 mg/L <0.001 N.A. Optimal
Nickel [Ni) SMWW 3113 B <0.02 mg/L <(0.02 NLA. Oplimal
Nitrate (NOx) ** SMWW 4500-NOax D < 50 mg/L 44.9 +0.06 Optimal =
Nifrite (NOz) * SMWW 4500-NOz B <3.0mg/L 0 N.A. Optimal =
{
Selenium (Se) SMWW 3114 8 0.01 mg/L <0.01 N.A. Optimal E’
0.21t0 0.5 at
Residual Chlorine (Cl) * SMWW 4500-CF B ngs_“]"rgir& 0 N.A Optimal
Source mg/L
MO anpaunds S SMWW 5530 D NGVS mg/L 0 N.A. Optimal
Phienols)
Zinc (In) SMWW 31138 5.0 ma/L 0.025 N.A. Optimal
—
Document No. AES/LMS/FRM-115, Date of Issue 07 July, 2022, Revi 0. 00 5
al / o/ | Do
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DRINKING WATER ANALYSIS REPORT
Sample Detail

Report Reference No.  AES-ENV-NP-008/2025-DW-05  Report Issue Date 21-01-2025
Nature of Sample Drinking Water Sample Collection Reference  AES/LMS5/QS5F-014
Grab/Composite Grab Sample Collected/Sent by AES
;‘;’;’"E Calectan 12-01-2025 Sample Receiving Date 13-01-2025
Analysis Completion 21-01-2025 Laboratory Temperature & (25 +5) °C &
Date Humidity (55 + 15) %
Ambient Temperature & Humidity at the Time of Sample collected 24°C & 42 %
Sample Location/CO- DW-05
ORGP kel e G ordinates 33°40'28.6" N 72°51'12" E

Detailed Design for Widening and Improvement of Priority Sections Of N-5 (487 Km)

Project Detoils Packages-/: Rawalpindi to Hassanabdal {48 Kms)

Drinking Water Analysis Resulis
Analysis MU
Parameter PEQS Result Remarks
Method Q (CL95%)
Microbiological Analysis
Total Coliforms* SMWW 9222 B 0 CFU /100 mL 0 NLA, Optimal
Fecal Colifarms * SMWW 9222 D 0 CFU /100 mL 0 NLA. Opftimal

*Parameters are approved from Punjab Environmental Protection Agency (EPA).

**Parameter are accredited from Pakistan National Accreditation Councll & appraved from EPA.

The reported expanded uncertainty is based an combined standard uncertainly multiplied by o coverage factor k=2, providing a coverage probability of
approximately 95%.

Abbreviations:
PEQS = Punjab Environmental Quality Standards SMWW 24" Edition = Stondard Methods for the examination of Water and Wastewater
TCU = True Color Unit N.A. = Not Available CFU = Colony Forming Unil
NTU = Nephelometric Turbidity Unit MU = Measurement Uncerfainty NGVS = No Guideline Value Set
Remarks:
Qptimal = Complionce with Permissible Range Marginal = Close o Extreme Edge High = Exceeds from Permissible Range

Low = Less Than Permissible Range

Report Disclaimer
o |f provided in the report, the statement of conformily is based on a binary decision rule of simple acceptance [shared risk].

s The decision rule will be provided upaon request.

« The remaining portion of the sampile (s) will be disposed off after 15 days after the issuance date of report from the laborat ory unless otherwise instructed
{Condition Apply).

This report shall not be reproduced in part/parties.

This report is not intended to be used legally.

The provided rasulls relate only to the sample provided/collected.

alyss+adlect the testing results; decision for usage of report totally depends on ustomer. #’

Page 3 of 3
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SURFACE WATER ANALYSIS REPORT

Sample Detail

Report Reference No.  AES-ENV-NP-00B/2025-5W-01 Report Issue Date 21-01-2025
Nature of Sample Surface Water Sample Collection Reference AES/LMS/QSP-014
Grab/Composite Grab Sample Collected/Sent by AES
E'::;p’e SRRachon 12-01-2025 Sample Receiving Date 13-01-2025 :
Analysis Completion 21-01-2025 Laboratory Temperature & (25 + 5) °C & T
Date Humidity (a0 £ 18 T -
Ambient Temperature & Humidity at the Time of Sample collected 4 C L A%

g SW-01 (Sokha Kas)
Sample ID AES-ENV-SW-01/2025 Sample Location/Co-ordinate 33944'2] 4" N 72943'13" E

Detailed Design for Widening and Improvement of Priority Sections Of N-5 (487 Km)

Project Detalls Packages-/: Rawalpindi to Hassanabdal (48 Kms).

Surface Water Analysis Results

Analysis FAO MU
Parameter . Result Remarks
Method Guidelines (CL95%)
Laboratory Analysis
pH** SMWW 4500 H* B 6.0-8.5 7.62 +0.03 Optimal
Biochemicol Oxygen
Demand (BODs) * SMWW 5210-8 95 N.A.
Chemical Oxygen
bemand (COD)** SMWW 5220 D - 178 +4.00 .
g SMWW 2540 D - 171 £4,09 -
ETDE;?}'EEE“'“EU — SMWW 2540 C 0-2000 541 +12.20 Optimal
. ™
Phenolic Fumpuunds (a5 SMWW 5530 B. D . 0 NA. 4 5
Phenols) -
D
Grease and Qil** SMWW 5520 B = 0.5 +0.91 - o)
Chloride (CI)** SMWW 4500-Cl- B 0 - 1065 39 +1.40 Optimal
Fluoride (F)** SMWW 4500-F- D . 0.28 +0.06 .
Cyanide (CN* N “Emc”' - 0 NA. :
An-ionic Detergents (as 5 ) )
MBAS) * SMWW 5540-C 0 N.A.
" 2-
Sulfate (SOe?) ** SR 4E5m S 0-960 56 +6.73 Optimal
Sulfide (5%) * SMWW 4500-5% F . 0 N.A. "

Document No. AES/LMS/FRM-115, Date of Issue 07 July, 2022, Revision No. 00 }f ! Of/ ?G' )("
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SURFACE WATER ANALYSIS REPORT

Sample Detail

Report Reference No.  AES-ENV-NP-008/2025-SW-1 Report Issve Date 21-01-2025

Nature of Sample Surface Water Sample Collection Reference  AES/LMS/QSP-014
Grab/Composite Grab Sample Collected/Sent by AES

EZ';';FIE Galiection 12-01-2025 Sample Receiving Date 13-01-2025
Analysis Completion . - 1.c Laboratory Temperature & (25 + 5) °C & [
Date r Humidity (55+15) % =
Ambient Temperature & Humidity at the Time of Sample collected 24°C R 42 %

SW-01 (Sokha Kas)
Sample ID AES-ENV-SW-01/2025 Sample Location/Co-ordinate 2304401 4" N 79°43'13" E

Detailed Design for Widening and Improvement of Priority Sections Of N-5 {487 Km)

Projact Retails Packages-7: Rawalpindi to Hassanabdal (48 Kms).
Surface Water Analysis Results
Parameter ;’::E’:: Guil;tf;nes Result ( ng% ) Remarks
Ammonia [NHs} * T éﬁﬂﬂ—NHa - 0 N.A. =
Cadmium (Cd) SMWW 3113B . <0.006 N.A., .
Chromium (Cir) SMWW 31138 - <(0.004 NLA. -
Copper (Cu] SMWW 31136 - <0.164 NLA. -
Lead (Pb) SMWW 3113 B - <0.005 N.A. -
Mercury (Hg) SMWW 31128 - <0.001 N.A. -
Selenium (Se) SMWW 31148 . <0.01 NLA. - E
Nickel [Ni) SMWW 31138 - <0.02 NLA. - E‘-‘
Silver (Ag) SMWW 3113 B - <(0.002 NLA. -
Total Toxic Metals Calculated Value - 0.24 NLA. -
Zinc {In) SMWW 3111 B - 0.027 N.A. -
Arsenic (As) SMWW 31148 - <0.005 N.A. -
Barium (Ba) SMWW 31138 - <0.0035 N.A. -
ron (Fe) SMWW 3113 B . 0.0750 N.A. "

Document No. AES/LMS/FRM-115, Date of Issue 07 July, 2022, Revision No. 00 )” Ot 2{?'1/‘5
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SURFACE WATER ANALYSIS REPORT
Sample Detdil

Report Reference No. AES-ENV-NP-008/2025-5W-01 Report Issue Date 21-01-2025

Nature of Sample Surface Water Sample Collection Reference  AES/LMS/QSP-014
Grab/Composite Grab Sample Collected/Sent by AES

;‘;’L”'* Sahmeion 12-01-2025 sample Recelving Date 13-01-2025

Analysis Completion 21-01-2025 Laboratory Temperature & (25 +5) °C & i ‘
Date Humidity (55+15) % ==
Ambient Temperature & Humidity at the Time of Sample collected 24°C R 42 %

SW-01 {Sokha Kas)
.A-ES_ENH'IF—SW"D i HZUZ-S 33:.4!5:2] '4” N ?2“43' 'I 3!-- E

Detailed Design for Widening and Improvement of Priority Sections Of N-5 (487 Km)
Packages-7: Rawalpindi to Hassanabdal {48 Kms).

Sample ID Sample Location/Ce-ordinate

Project Details

Surface Water Analysis Results
Analysis FAO MU
PAaineas Method | Guidelines | R&*M | (ci95%) | Remarks
Manganese (Mn) SMWW 3111 B - <0.015 NA. -
Boron (B) SMWW 31138 0-2 <0.02 N.A. Cptimal
Chlorine (Cla) * SMWW 4500 CI- 8 - 0 N.A. -

*Parameters are approved from Punjab Environmental Protection Agency |EPA).

“*parameters are accredifed from Pakistan National Accreditation Council & approved from EPA.

The reporfed expanded uncertainty is based on combined standard uncertainty multiplied by a coverage factor k=2, providing o coverage prebability of
appraximately $5%.

Abbreviations:

PEQS = Punjab Erwvironmental Quality Standards
TCU = True Colar Unit

NTU = Nephelometric Turbidity Unit
Remarks:

Optimal = Compliance with Permissible Range
Low = Less Than Permissible Range

Report Disclaimer
« |f provided in the repart, the statement of conformity is based on a binary decision rule of simple acceplance (shared risk).
« The decision rule will be provided upon reguest,
» The remaining portion of the sample (5] will be disposed off after 15 days after the issuance date of reporl from the laboratory unless olherwise instructed
(Condition Apply).
This report shall not be reproduced in pan/pariies.
This report is not intended o be used legally.
The provided resulls relate anly to the somple provided/collected.
! the tesling results; decision for usage of report totally de

SMWW 24" Edition = Standard Methods for the examination of Water and Wastewater
N.A. = Not Availabls CFU = Colony Forming Unit

MU = Measurement Uncertainty NGVS = No Guideline Value Set

High = Exceeds from Permissible Range

Marginal = Close ta Exfreme Edge

Fage 3of 3

ncls on Customer.

Revi
(TM) m/ 1035
T End of Reporf------aacmeen--
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SURFACE WATER ANALYSIS REPORT
Sample Detdil
Report Reference No.  AES-ENV-NP-008/2025-SW-02 Report Issue Date 21-01-2025
Nature of Sample Surface Water Sample Collection Reference  AES/LMS/QSP-014
Grab/Composite Grab Sample Collected/Sent by AES
SDc;r;r;ple CohReiog 12-01-2025 Sample Recelving Date 13-01-2025
Analysis Completion Laboratory Temperature & (25+5)°C & |
21-01-2025 =
Date Humidity (55+15) %
Ambient Temperature & Humidity at the Time of Sample collected 24°C R 42%
Sample ID AES-ENV-SW-02/2025 Sample Location/Co-ordinate g;ﬂ;ﬂ?z[;,: E.U;ie;?;;;g ]E

Detailed Design for Widening and Improvement of Priority Sections Of N-5 (487 Km)

Project Details Packages-7: Rawalpindi to Hassanabdal (48 Kms).

Surface Water Analysis Results

Analysis FAO MU
Parameter i Result Remarks
Method | Guidelines (CL95%)
Laboratory Analysis
pH** SMWW 4500 H* B 6.0-8.5 7.60 +0.03 Optimal
Biochemical Oxygen
Dermand (BODs) * SMWW 5210-B - 20 N.A. -
Chemical Oxygen
Demand (COD)** SMWW 5220 D - 44 +4.00 i
:f;;'_f“me”de‘j Saiis SMWW 2540 D : 45 +37] :
E‘g; Drsolved Solics SMWW 2540 C 0-2000 416 +12.20 Opfimal
Phenolic E’jumpﬂunds (as SMWW 5530 B, D ] o NA.
Phenaols)
Grease and Qil** SMWW 5520 B - 0.8 +0.91 -
Chlaride (CH** SMWW 4500-Cl- B 0- 1065 22 +1.40 Optimal
Fluoride (F-)** SMWW 4500-F- D - 0.34 +0.06 -
Cyanide (CN)* ) iEDDCH— - 0 N.A. -
An-ionic Delergents [as
MBAS) * SMWW 5540-C - 0 N.A. :
- 2-
Sulfate (SO2) ** e SO 0-940 48 +6.73 Optimal
Sulfide (§2) * SMWW 4500-5% F - 0 N.A. -
(4 =

Document No. AES/LMS/FRM-115, Date of Issue 07 July, 2022, Revision No. 00 ‘;, ?ﬂf/ 70}3
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SURFACE WATER ANALYSIS REPORT

Sample Detail

Report Reference No.
Nature of Sample
Grab/Composite
Sample Callection
Date

Analysis Completion
Date

AES-ENV-NP-008/2025-SW-02 Report Issue Date

Surface Water

Grab
12-01-2025

21-01-2025

Sample Collection Reference
Sample Collected/Sent by

Sample Receiving Date

Laboratory Temperature &
Humidity

Ambient Temperature & Humidity at the Time of Sample collected

Sample ID

Project Details

AES-ENV-5W-02/2025

Sample Location/Ca-ordinate

21-01-2025
AES/LMS/QSP-01 4
AES

13-01-2025

(25 + 5} °C &
(95 +15) %
24 °C & 42 %

SW-02 (Churewala Kas)
33°49'27.6"' N 72°38'28" E

Detailed Design for Widening and Improvement of Priority Sections Of N-5 (487 Km)
Packages-7: Rawalpindi to Hassonabdal (48 Kms).

Surface Water Analysis Results
Ammonia (NHz) * S éﬁm'HHE - 0 N.A. -
Cadmium (Cd) SMWW 3113 B - <0.004 N.A, -
Chromium (Cr) SMWW 3113 B - <0.004 N.A. -
Copper (Cu) SMWW 31138 - <0.164 N.A. s
Lead (Pb) SMWW 31138 - <0.005 N.A. -
Mercury (Hg) SMWW 3112 B - <0.001 N.A. -
Selenium (Se) SMWW 3114 B - <0.01 NLA. -
Nickel (Ni) SMWW 31138 - <(.02 N.A. -
Silver (Ag) SMWW 31138 . <0.002 N.A. .
Tolal Toxic Metals Calculated Value . 0.24 N.A, -
Zinc (In) SMWW 31118 - 0.027 N.A. =
Arsenic (As) SMWW 31148 - <0.005 N.A. -
Barium (Ba) SMWW 3113 B - <0.0035 N.A. -
lron (Fe) SMWW 3113 B - 0.0740 N.A. -
Manganese (Mn]) SMWW 3111 B . <0.015 NA. -
"
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SURFACE WATER ANALYSIS REPORT

Sample Detail

Report Reference No.  AES-ENV-NP-008/2025-5W-02 Report Issue Date 21-01-2025
Nature af Sample Surface Water Sample Collection Reference  AES/LMS/QSP-014
Grab/Composite Grab Sample Collected/Sent by AES

gz:’;p'e ERmscRon 12-01-2025 Sample Receiving Date 13-01-2025
Analysis Completion 21-01-2025 Loboratory Temperature & [25+5)°C & §
Date Humidity (55+15) %
Ambient Temperature & Humidity at the Time of Sample collected 24°CA42%

; SW-02 [Churewala Kas)
AES-ENV-SW-02/2025 33°49'27.6" N 72°38'28" E

Detailed Design for Widening and Improvement of Priority Sections Of N-5 (487 Km)
Packages-/: Rawalpindi to Hassanabdal (48 Kms).

Sample ID Sample Location/Co-ordinate

Project Details

Surface Water Analysis Results
| | Analysis FAO MU
Figmeter Method Guidelines Result (CL95%) SElgd
Boron (B) SMWW 31138 0-2 <0.02 N.A. Optimal
Residyal Chiorine (Ch) * SMWW 4500 CI- B - 0 N.A. -

*Farameters are approved from Punjab Environmental Protechion Agency [EFA].

**Parameters are occredited from Pakislan National Accreditation Council & opproved from EPA,

The reported exponded uncertainty is based on combined standard uncertainty multiplied by a coverage lactor k=2, providing a coverage probobility of
approximately ¥5%.

Abbreviations:

PEGQS = Punjab Environmental Qualily Standards
TCU = True Color Unit

NTU = Nephelometric Turbidily Unif

Remarks:

Optimal = Compliance with Permissible Range
Low = Less Than Pemmissible Range

Report Disclaimer

= |t provided in the report, the statement of conformily is based on a binary decision rule of simple occeplance [shared risk).

« [he decision rule will be provided upon request,

« The remoining porlion of the sample (5] will be disposed off after 15 days after the issuance date of report from the lobaratory unless otherwise instrucled
[Condition Apply).

This report shall not be reproduced in part/pariies.

This report s not infended to be used legally.

The provided results relate only to the sample provided/collected.,

Vglues reflect the testing results; decision far usage of report tgtally dependt on ustomer.

SMWW 24" Edition = Standard Methods for the examination of Water and Wastewater
N.A. = Not Available CFU = Colony Forming Unit

MU = pMeasurement Uncerainty NGVS = No Guideline Value Set

Marginal = Close to Extrerne Edge High = Exceeds lrorm Parmissible Range

fa

App d By ,/ b1
(QM/Chief Chemis

dor{

Document No, AES/LMS/FRM-115, Date of Issue 07 July, 2022, Revision No. 00

jﬂ"ﬂ'”'t:';"'-’r,; : o L

" A i
Head Office: Karachi Office: Islamabad Office: Peshawar Office: ;;;.ﬂ %, 5 %,
Basement, C-2, Jhelum Block, Office No.410, 4th Floor, Office No.21, 2nd Floar, Office No. 1, Forth Floor, Syeds Tower, | = E AZER 4
Green Forts-Il, Lahore. Business Avenue, PECHS, Block-6, | Zaki Centre |-8 Markaz, Opposite Custom House, g so Iso
Phones: +92 42 35450914-15, Main Shahrah-e-Faisal, Karachi. | Islamabad. University Road, Peshawar. ’ . § = ST/ 3
Fax: +92 42 35450916 Phone: +92 300 0303616 Phone: +92 321 6227834 Phone: +92 325 5552008 Pearsil ezl el

Ensuring Quality and Sustainability

Email:info@asianenvirolab.com

(8 CamScanner



LAB 208
17025

ENVIRONMENTAL £
SERVICES

Wwww.asianenvirolab.com

v
*h"‘ﬂfun,u k{rrdﬂﬂl“w

T e

» YASIAN
&

SURFACE WATER ANALYSIS REPORT
Sample Detail

Report Reference No.  AES-ENV-NP-008/2025-SW-03 Report Issue Date 21-01-2025
Nature of Sample Surface Water Sample Collection Reference  AES/LMS/QSP-014
Grab/Composite Grab Sample Collected/Sent by AES
E‘;’g"e Goliecion 12-01-2025 Sample Receiving Date 13-01-2025
Analysis Completion Laboratory Temperature & (25 + 5) °C &
21-01-2025 3 -
Date Humidity (55+15) %
Ambient Temperature & Humidity at the Time of Sample collected 24°C 8 42 %
SW-03 (Haro River)
Sample ID AES-ENV-SW-03/2025 Sample Location 3394021 8" N 72°51'19" E

Detailed Design for Widening and Improvement of Priority Sections Of N-5 (487 Km)

Project Details Packages-7: Rawalpindi to Hassanabdal (48 Km:s).

Surface Water Analysis Results
Analysis FAO MU
Parameter Result Remarks
Method Guidelines (CL95%)
Laboratory Analysis
pH** SMWW 4500 H* B 6.0-8.5 7.93 +0.04 Optimal
Biochemical Oxygen ; ) )
Demand (BOD) * SMWW 5210-B <5 N.A.
Chemical Oxygen
Demand (COD)** SMWW 5220 D - <5 + 4.00 -
TolaiSuspended Skt |~ gyww 25400 - : 409 -
{T?[;‘;;_[fi“”"’e‘j Solids SMWW 2540 C 0-2000 357 +12.20 Optimal
Phenolic Compounds (as
Phenols) * SMWW 5530 B, D - 0 N.A, -
Grease and Qil** SMWW 55208 - # +0.91 -
Chloride (CF)** SMWW 4500-Cl B 0- 1065 20 +1.40 Optimal
Fluoride (F)** SMWW 4500-F- D - 0.21 + 0.06 -
Cyanide (CN)* i ‘Em“:“' - 0 N.A. :
An-lonic Detergents (as
MBAs) * SMWW 5540-C - 0 N.A. .
Sultate (SO4Z) ** SININEY 4500-5{}:1*' 0-260 73 +6.73 Optimal
sulfide {$%) * SMWW 4500-5% F - 0 N.A. -
"
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SURFACE WATER ANALYSIS REPORT
Sample Detail

Report Reference No.  AES-ENV-NP-008/2025-5W-03 Report Issue Date 21-01-2025
Nature of Sample Surface Water Sample Collection Reference  AES/LMS/QSP-014
Grab/Composite Grab Sample Collected/Sent by AES
sample Collection 12012025 sample Receiving Date 13-01-2025
Analysis Completion 91-01-2025 Laboratory Temperature & {25 + 5) °C &
Date Humidity (55+15) %
Ambient Temperature & Humidity at the Time of Sample collected U4°CRA2%
Ei SW-03 (Haro River)
Sample ID AES-ENV-SW-03/2025 Sample Location 3304021 8 N 72°51'19" E

Detailed Design for Widening and Improvement of Priority Sections Of N-5 (487 Km)

Project Detalls Packages-7: Rawalpindi to Hassonabdal (48 Kms).

Surface Water Analysis Results
Analysi F

Parameter Me’rhy:; Gui ditl?nes Result ( Cl.h;g% ) Remarks
Ammonia (NHa) * BV ‘éﬁmNHB - 0 N.A. -
Cadmium (Cd) SMWW 31138 - <0.006 N.A, -
Chromium (Cr) SMWW 3113 8B - <().004 N.A. -
Copper (Cu) SMWW 3113 B - <0.164 NLA, -
Lead (Pb) SMWW 31138 - <(.005 N.A,

Mercury (Hg) SMWW 31128 - <0.001 N.A. -
Selenium (Se) SMWW 3114 8B - <0.01 N.A. -
Nickel [Ni) SMWW 31138 - <0.02 NLA. -
Silver (Ag) SMWW 31138 - <(0.002 N.A. -
Total Toxic Metals Calculated Value - 0.24 N.A. -
Zinc (Zn) SMWW 3111 B . 0.027 N.A. .
Arsenic (As) SMWW 31148 - <0.005 NLA. -
Barium (Bo) SMWW 3113 B - <0.0035 N.A. -
Iron (Fe) SMWW 31138 - 0.0740 N.A. -
Manganese (Mn) SMWW 3111 B - <D.015 N.A. .

"

'.-r—'
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SURFACE WATER ANALYSIS REPORT
Sample Detail

Report Reference No.  AES-ENV-NP-008/2025-SW-03 Report Issue Date 21-01-2025
Nature of Sample Surface Water Sample Collection Reference  AES/LMS/QSP-014
Grab/Composite Grab Sample Collected/Sent by AES
SD:I’,::"E Collechon 12-01-2025 Sample Receiving Date 13-01-2025
Analysis Completion 21-01-2025 Laboratory Temperature & {25+ 5) 'C &
Date Humidity (55+15) %
Ambient Temperature & Humidity at the Time of Sample collected 24 °'C & 42%
: ; : SW-03 (Haro River)
Sample ID AES-ENV-SW-03/2025 sample Location 33°40'21 8" N 72°51'19" E

Detailed Design for Widening and Improvement of Priority Sections OF N-5 {487 Km)|

Project Detals Packages-/: Rawalpindi to Hassanabdal (48 Kms).

Surface Water Analysis Results
Analysis FAO MU
Parameter Method Giidalines Result (CL95%) Remarks
Boron (B) SMWW 31138 0-2 <(.02 N.A, Optimal
Chlerine (Clz) * SMWW 4500 CI- B - 0 N.A. -

*Parameters are approved from Punjob Environmental Protection Agency (EFPA)

**Parometers are accredited frorm Pakistan Notional Accreditation Councll & approved fram EPA.

The reported expanded uncertainty is bosed on combined stondard uncertainty multiplied by o coverage factor k=2, providing a coverage probability of
approximotely 95%

Abbreviations:
PEQS = Punjab Environmental Quality Standords SMWW 24" Edifion = Standord Methods for the examination of Water and Wostewaler
TCU = True Color Unit MN.A. = Not Available CFU = Colony Forming Unit
NTU = Nephelametric Turbidity Unit MU = Measurement Uncerainty NGVS = No Guideline Value et
Remarks:
Oplimal = Compliance with Permissible Range Marginal = Close 1o BEXtrermne Edge High = Exceeds from Permissible Range

Low = Lass Thon Permissible Range

Report Disclaimer
« It provided in the repor, the statement of confommity is based on a binary decision rule of simple occeptance [shared risk).

« The decision rule will be pravided upon request,

« The remaining portion of the sample (s] will be disposed off alter 15 days after the issuance dale of report from the laboratory unless otherwise instructed
(Condifion Apply).

This report shall not be reproduced in part/parties.

This reporl is not intended o be used legally.

The provided results relate only to the sample provided/collected,

Values reflect the testing resulls; decision for usage of report totally depend

® & & =

Customer.
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WASTEWATER ANALYSIS REPORT

Sample Detail

Report Reference No.  AES-ENV-NP-008/2025-WW-05 Report Issue Date 21-01-2025
Nature of Sample Wastewater Sample Collection Reference AES/LMS/QSP-014
Grab/Composite Grab Sample Collected/Sent by AES

Sample Collection

Date 12-01-2025 Sample Receiving Date 13-01-2025
Analysis Completion 21-01-2025 Laboratory Temperature & {25+ 5)°C &
Date Humidity (55+15) %
Ambient Temperature & Humidity at the Time of Sample collected 24°C 8 42 %

ww-01 (Pirwaddai Mar)
Sample ID AES-ENV-WW-05/2025 Sample Location/Co-ordinates 33034'55" N 72959'19" E
Detailed Design for Widening and Improvement of Priority Sections Of N-5 (487 Km)

Project Details Packages-7: Rawalpindi to Hassanabdal (48 Kms)

Wastewater Analysis Results
Analysis MU
Parameter Method PEQS Result (CL95%) Remarks
Laboratory Analysis
pH** SMWW 4500 H* B 6-9 /.60 + (0.039 Optimal
Biochemical Oxygen Demand (BODs) * SMWW 5210-B 80 mg/L 240 N.A. High
Chemical Oxygen Demand (COD)** SMWW 5220 D 150 mg/L 459 +18.82 High
Total Suspended Solids (TSS)** SMWW 2540 D 200 mg/L 178 - £ 17 Optimal
Tatal Dissolved Solids (TDS)** SMWW 2540 C 3500 mg/L 1220 +12.20 Optimal
Phenalic Compounds (as Phenols) * SMWW 5530 B, D 0.1 mg/L 0 NLA, Optimal
Grease and Qil** SMWW 5520 B 10 mg/L 3.5 +0.91 Optimal
Chloride (CI)** SMWW 4500-Cl- B 1000 mg/L 149 + 1.40 Optimal
Flucride (F)** SMWW 4500-F- D 10 mg/L 0.28 +0.04 Optimal
Cyanide (CN)* SMWW 4500-CN-F 1.0 mg/L 0 N.A, Optimal
An-ionic Detergents (as MBAs) * SMWW 5540-C 20.0 mg/L 2.0 N.A. Optimal
Sulfate (SO4Z) ** SMWW 4500-504% E 400 mg/L 58 +6.73 Optimal
Sulfide (5%) * SMWW 4500-5% F 1.0 mg/L 0 N.A. Optimal
Ammonia (NHa3) * SMWW 4500-NH3 C 40 mg/L 0 N.A. Optimal
Cadmium (Cd) SMWW 3113 B 0.1 mg/L <(.006 N.A. Optimal
Chromium (Cr) SMWW 3113 B 1.0 mg/L <0.004 N.A. Optimal
Copper (Cu) SMWW 31138 1.0 mg/L (0.164 N.A. Optimal
Lead (Pb) SMWW 3113 B 0.5 mg/L <0.005 NLA. Optimal
Mercury (Hg) SMWW 31128 0.01 mg/L <0.001 NLA. Optimal
Selenium (Se) SMWW 31148 0.5 ma/L <0.01 N.A. Optimal
Nickel (Ni) SMWW 31138 1.0 mg/L <0.02 N.A. Optimal
Silver (Ag) SMWW 31138 1.0 mg/L <0.002 N.A. Optimal
Tatal Toxic Metals Calculated Value 2.0 mg/L 0.24 N.A. Optimal
Zinc (Zn) SMWW 31118 5.0 mg/L 0.033 N.A. Optimal
Arsenic (As) SMWW 31148 1.0 mg/L <0.005 N.A. Optimal
- —

-~
Document No. AES/LMS/FRM-115, Date of Issue 07 July, 2022, Revision No.oo &1 O 1/ 301

|'.'I" pali0e i ‘&11 11l |. 1_|, t‘]rr

Head Office: Karachi Office: Islamabad Office: Peshawar Office: . fr..n
Basement, C-3, Jhelum Block, Office No.410, 4th Floor, Office No. 21, 2nd Floor, Office No. 1, Forth Floor, Syeds Tower, | = 3 B = ;
Green Forts-ll, Lahore. Business Avenue, PECHS, Block-6, | Zaki Centre I-8 Markaz, UOpposite Custom House, : Iso § i Iso U Iso 2
Phones: +92 42 35450914-15, Main Shahrah-e-Faisal, Karachi. Islamabad. University Road, Peshawar, * ’ o
Fax: +92 42 35450916 Phone: +92 300 0303616 Phone:+92 321 6227834 Phone: +92 325 5552008 mm 1015 14m| 3015 45,“1_“.1!

Email:info@asianenvirolab.com | Ensuring Quality and Sustainability

(8 CamScanner



b SASIAN

| ENVIRONMENTAL &
SERVICESE

www.asianenvirolab.com

LAB 208
17025

L?'f&

i C
J I~fa'|'||:|r'|j| A |Edﬁl‘“ﬂn

WASTEWATER ANALYSIS REPORT
Sample Detail

Report Reference No.  AES-ENV-NP-008/2025-WW-05 Report Issue Date 21-01-2025
Nature of Sample Wastewater Sample Collection Reference AES/LMS/QSP-014
Grab/Composite Grab Sample Collected/Sent by AES
g?:’i';p'e Colleen 12-01-2025 Sample Receiving Date 13-01-2025 \q
Analysis Completion 21-01-2025 Laboratory Temperature & (25+5)°C &
Date Humidity (55+15]% &8
Ambient Temperature & Humidity at the Time of Sample collected 24°C & 42 %

ww-01 (Pirwaddai Maor)
Sample ID AES-ENV-WW-05/2025 Sample Location/Co-ordinates 33934'55" N 72°59'19" E

Detailed Design for Widening and Improvement of Priority Seclions Of N-5 (487 Km)

Project Details Packages-7: Rawalpindi to Hassanabdal (48 Kms)

Wastewater Analysis Results
Analysis MU
Parameter Method PEQS Result (CLI5%) Remarks
Barium (Ba| SMWW 31138 1.5 mg/L <0.0035 N.A. Optimal
Iron (Fe) SMWW 3113 B 8.0 mg/L 0.0856 N.A. Optimal
Manganese (Mn) SMWW 31118 1.5 mg/L <0.015 N.A. Optimal
Boren (B) SMWW 31138 6.0 mg/L 0 N.A. Optimal
Chlorine (Ch) * SMWW 4500 CI- B 1.0 mg/L 0 N.A. Optimal

*Parameters are approved from Punjab Environmental Protection Agency (EPA).
**Parameters are accredited from Pokistan National Accreditation Council & approved from EPA.
The reported expanded uncertainty is based on combined standard uncertainty multiplied by a coverage foctor k=2, praviding o coverage probabifity of

approximately ¥5%.

Abbreviations:
PEQS = Punjab Environmenial Quolity Standards SMWW 24" Edition = Standard Methods for the examination of Water and Wastewater
TCU = True Calar Unit N.A. = Not Availoble CFU = Colony Farming Unit
NTU = Nephelometric Turbidity Unit MU = Measurement Unceriainty NGVS = No Guldeline Value Set
Remorks:
Oplimal = Compliance with Permissible Range Marginal = Close ta Exireme Edge High = Exceeds from Permissible Range

Low = Less Than Permnissible Range

Report Disclaimer
« [f provided in the report, Ihe stalement of conformity s based on a binary decision rule of simple acceptance (shared rsk}

« The decision rule will be provided upon request,

» Theremaining portion of Ihe sample [s) will be disposed alf after 15 days after the issuance date of repor! from the laoboro! ory unless atherwise instructed
(Condition Apply].

This report sholl not be reproduced in part/parlies.

This report is nat intended to be used legally.

The provided results relate only o the saomple provided/collected.

aflect the testing resulls; decision for usage of report tolally degeng

L]
L
L]
L]
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WASTEWATER ANALYSIS REPORT
Sample Detail _
Report Reference No.  AES-ENV-NP-008/2025-WW-0&6 Report Issue Date 21-01-2025
Nature of Sample Wastewater Somple Collection Reference AES!LMS;‘GSF-G] 4
Grab/Composite Grab Sample Collected/Sent by AES ;
Snc:;r;ple Collection 12-01-2025 Sample Receiving Date e} S |
Analysis Completion 21-01-2025 Laboratory Temperature & (25+5)°C & #8
Date Humidity (55 + 15) % Lo
Ambient Temperature & Humidity at the Time of Sample collected 24"'C & 42 %
Sample ID AES-ENV-WW-06/2025 Sample Location/Co-ordinate gifgfﬁ%fﬁ ::;.5.]:.
Project Delails Detailed Design for ‘u{ﬁd?ning and Improvement of Priority Sections Of N-5 (487 Km)
Packages-7: Rawalpindi to Hassanabdal (48 Kms)
Wastewater Analysis Resulis |

o Analysis ._ MU |
Parameter Method PEQS Result (CL95%) Remarks
Lab Analysis
pH** SMWW 4500 H* B b6-9 7.67 + 0.03 Optimal
Biochemical Oxygen Demand (BODs) * SMWW 5210-8 80 mg/L 42 N.A. Optimal
Chemical Oxygen Demand (COD)** SMWW 5220 D 150 mg/L 83 +18.82 Optimal
Total Suspended Solids [TSS)** SMWW 2540 D 200 mg/L 76 +3.71 Optimal
Total Dissolved Solids (TDS)** SMWW 2540 C 3500 mg/L 664 + 12.20 Optimal
Phenolic Compounds (as Phenols) * SMWW 5530 8B, D 0.1 mg/L 0 NLA. Optimal
Grease and Oil** SMWW 5520 B 10 mg/L 28 +0.91 Optimal
Chiaride (CI)** SMWW 4500-CI- B 1000 mg/L 76 +1.40 Optimal
Fluoride (F-)** SMWW 4500-F- D 10 mg/L 0.24 + 0.06 Optimal
Cyanide (CN')* SMWW 4500-CN- F 1.0 mg/L 0 N.A. Optimal vl
An-ionic Detergents {as MBAs) * SMWW 5540-C 20.0 mg/L 0.5 N.A. Optimal E
Sulfate (SO4%) ** SMWW 4500-504% E 600 mg/L 47 +6.73 Optimal 3
Sulfide (5%) * SMWW 4500-5% F 1.0 ma/L 0 N.A. Optimal S
Ammonia (NHz) * SMWW 4500-NHs C 40 mg/L 0 N.A, Optimal
Cadmium (Cd) SMWW 31138 0.1 mg/L <0.006 N.A. Optimal
Chromium (Cr) SMWW 31138 1.0 mg/L <0.004 N.A. Optimal
Copper (Cu) SMWW 31138 1.0 mg/L <0.164 N.A, Optimal
Lead (Pb) SMWW 31138 0.5 mg/L <0.005 NLA. Optimal
Mercury (Hg) SMWW 31128 0.01 mg/L <0.001 NLA. Optimal
Selenium (Se) SMWW 31148 0.5 mg/L <0.0] N.A. Optimal
Nicke! (Ni) SMWW 31138 1.0 mg/L <0.02 N.A. Optimal
Silver (Ag) SMWW 3113 B 1.0 mg/L <(0.002 NLA. Optimal
Total Toxic Metals Calculated Value 2.0 mg/L 0.24 N.A. Optimal
Zinc (In) SMWW 3111 B 5.0 mg/L 0.028 NLA. Optimal
Arsenic (As) SMWW 3114 B 1.0 mg/L <0.005 N.A. Optimal

‘___,....--'-‘"
31| o1] 200"
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Sample Detail
Report Reference No.  AES-ENV-NP-008/2025-WW-0&6 Report Issue Date 21-01-2025
Nature of Sample Wastewater Sample Collection Reference AES/LMS/QSP-014
Grab/Composite Grab Sample Collected/Sent by AES
Sampl llect -01-
Da t: e Collection 12-01-2025 Somple Receiving Date L1203
Analysis Completion Laboratory Temperature & (25 + 5) °C &
21-01-2025 *
Date Humidity (55+15] % =
Ambient Temperature & Humidity at the Time of Sample collected 24°C 3 2%
WW-03 (Bahudra Kas)
Sample ID AES-ENV-WW-064 le L . n iy
o] 06/2025 Sample Location/Co-ordinate 33947'93" N 72°43'1 2" E
Project Details Detailed Design for Widening and Improvement of Priority Sections Of N-5 (487 Km)
Packages-7: Rawalpindi to Hassanobdal (48 Kms)
Wastewater Analysis Results
| Analysis | MU
Parameter : PEQS Result | - Remarks
Method (CL95%) |
Barium (Ba]) SMWW 3113 8B 1.5 mg/L <0.0035 N.A. Optimal
Iron (Fe) SMWW 31138 8.0 mg/L 0.0790 N.A. Optimal
Manganese (Mn] SMWW 3111 B 1.5 mg/L <0.015 N.A. Optimal
Boron (B) SMWW 31138 6.0 mg/L 0 N.A. Optimal
Chlorine (Clz) * SMWW 4500 CI- B 1.0 mg/L 0 N.A. Optimal
*Parometers are approved from Punjob Environmental Protection Agency (EFA). A
**Porameters are cccredited rom Pakistan National Accreditation Councll & approved from EPA.
The reported expanded uncertainty is based on combined standard uncerlainty multipfied by a coveroge factor k=2, providing o coverage probability of
approxmately 95%.
Abbreviations:
PEQS = Punjab Ervireanmental Quality Standards SMWW 24" Edition = Standard Methods for the examination of Water and Wastewater
TCU = True Color Unit N.A. = Not Available CFU = Colony Ferming Unit o
NTU = Nephelometric Turbidity Unit MU = Maasurement Uncertainty NGVS = No Guideline Value Set *'5
Remarks: ®
Optimal = Campliance with Permissible Range Marginal = Close to Extreme Edge High = Exceeds from Permissible Range %
Low = Less Than Permissible Range E
Report Disclaimer
« |f pravided in the report, the statement of canlomity Is based on a binary decision rule of simple acceptance {shared risk).
« The decision rule will be provided upon request.
« The remaining portion of the sample (s} will be disposed off alter 15 days after the issuance date of repor rom the laboratory unless otherwise instructed
(Condition Apply).
» This report shall not be reproduced in part/parties.
+ This report is not intended to be used lagally.
+« The provided results relate only ta the sample provided/collected.
- t the testing results; decisian for usage of repor tgtally de n LCustomer. _h‘f
& \ Re Ap d By /,, b1] 2o
)/f (TM) 0| (QM/Chief Chemis
) ————————— ————-- En of pc}ri ---------------
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WASTEWATER ANALYSIS REPORT
Sample Detail
Report Reference No.  AES-ENV-NP-008/2025-WW-07 Report Issue Date 21-01-2025
Nature of Sample Wastewater Sample Collection Reference AES/LMS/QSP-014
Grab/Composite Grab Sample Collected/Sent by AES
e 12-01-2025 Sample Receiving Date 13-01-2025
Analysis Completion 21-01-2025 Laboratory Temperature & (25+5)°C & =™
Date Humidity (55 +15) %
Ambient Temperature & Humidity at the Time of Sample collected 24°C 8 42 %
Sample ID AES-ENV-WW-07/2025 Sample Location Ww-02 (Wah)]

Detailed Design far Widenning and Improvement of Priority Sections Of N-5 (487 Km)

Projaci Deians Packages-7: Rawalpindi to Hassanabdal (48 Kms)

Wastewater Analysis Resulis _
| Analysis e MU
Parameter Method PEQS | Result (CL95%) Remarks
Laboratory Analysis
pH** SMWW 4500 H* B 6-9 7.67 + 0.03% Optimal
Biochemical Oxygen Demand (BODs) * SMWW 5210-B 8C mg/L 42 N.A. Optimal
Chemical Oxygen Demand (COD)** SMWW 5220 D 150 mg/L 83 + 18.82 Oplimal
Total Suspended Salids (TSS)** SMWW 2540 D 200 mg/L 76 =371 Optimal
Total Dissalved Solids (TDS)** SMWW 2540 C 3500 mg/L b64 +12.20 Optimal
Phenolic Compounds [as Phenaols) * SMWW 55308, D 0.1 mg/L 0 N.A. Optimal
Grease and Qil** SMWW 5520 8 10 mg/L 2.5 +0.91 Optimal
Chloride (CI)** SMWW 4500-CI- B 1000 mg/L 76 + 1.40 Optimal
Fluoride (F)** SMWW 4500-F- D 10 mg/L 0.24 +0.06 Optimal
Cyanide [CN-)* SMWW 4500-CN-F 1.0 mg/L 0 N.A. Optimal
An-ionic Detergents (as MBAs) * SMWW 5540-C 20.0 mg/L 0.5 N.A. Optimal
Sulfate (SO4%) ** SMWW 4500-S0O42E 400 mg/L 47 + 6.73 Optimal
Sulfide (%) * SMWW 4500-52 F 1.0 mg/L 0 N.A. Optimal
Amrnonia (NHa) * SMWW 4500-NHa C 40 mg/L 0 N.A. Optimal
Cadmium (Cd) SMWW 31138 0.1 mg/L <0.006 N.A. Optimal
Chromium (Cr) SMWW 3113 B 1.0 mg/L <0.004 N.A. Optimal o~
Copper (Cu) SMWW 31138 1.0 mg/L 0.164 NLA. Optimal Q
Lead (Pb) SMWW 3113 B 0.5 mg/L <0.005 N.A. Optimal @
Mercury (Hg) SMWW 31128 0.01 mg/L <0.001 N.A. Optimal 3
Selenium (Se) SMWW 3114 B 0.5 mg/L <0.01 N.A. Optimal "
Nickel (Ni) SMWW 3113 B 1.0 mg/L <0.02 N.A. Optimal
Silver (AgQ) SMWW 31138 1.0 mg/L <0.002 N.A. Optimal
Total Toxic Metals Calculated Value 2.0 mg/L 0.24 NLA. Optimal
Zinc (In) SMWW 31118 5.0 mg/L 0.035 NLA. Optimal
Arsenic (As) SMWW 3114 8B 1.0 mg/L <(.005 NLA. Optimal
W —
-
e
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WASTEWATER ANALYSIS REPORT

Sample Detdqil

Report Reference No.  AES-ENV-NP-008/2025-WW-07 Report Issue Date 21-01-2025

Nature of Sample Wastewater Sample Collection Reference AES/LMS/QSP-014
Grab/Composite Grab Sample Collected/Sent by AES :
E‘:";P'E RRGChon 12-01-2025 Sample Receiving Dote 13-01-2025
Analysis Completion 21.01-2075 Laboratory Temperature & (25 + 5) °C & S
Date Humidity (55+15)% =%
Ambient Temperature & Humidity at the Time of Sample collected 2U4°C & 42%
Sample |ID AES-ENV-WW-07/2025 Sample Location WWwW-02 (Wah)

Detailed Design for Widenning and Improvement of Priority Sections Of N-5 (487 Km)

Project Details Packages-7: Rawalpindi to Hassanabdal (48 Kms)

Wastewater Analysis Results
Analysis AT MU
Parameter Method PEQS Result (CL95%) Remarks
Barium (Ba) SMWW 3113 B 1.5 mg/L <0.0035 MNLA. Optimal
ron (Fe) SMWW 31138 8.0 mg/L 0.08%0 NL.A. Optimal
Manganese (Mn) SMWW 3111 8B 1.5 mg/L <0.015 N.A. Optimal
Boron (B) SMWW 3113 8B 6.0 mg/L 0 N.A. Optimal
Chlorine (Clk) * SMWW 4500 CI- B 1.0 mg/L 0 N.A. Optimal

*Parameters are approved from Punjab Environmental Protection Agency (EPA).
**Parameters are accredited from Pakistan Nalional Accreditation Council & approved from EPA.
The reported expanded uncertainly Is based on combined standard uncertainty multiplied by a caverage factor k=2, providing a coverage probability of

approximately 95%.

Abbreviations:
PEQS = Punjob Environmental Quality Stondards SMWW 24" Edition = Standard Methods for the examination of Water and Waostewater
TCU = True Color Unit N.A. = Not Available CFU = Colony Forming Unit
NTU = Nephelometrc Turbidily Unit MU = Measuremen! Unceartainty NGVS = No Guideline Value Set
Remarks:
Optimal = Compliance with Parmissible Range Marginal = Close to Extreme Edge High = Exceeds from Permissible Range

Low = Less Than Permissible Range

Report Disclaimer
« |If pravided in the report, the statament of conformity is bosed an a binary decision rule of simple acceptance (shared rsk).

« [he decisian rule will be provided upon request,

« Theremaining portion of the sample (5] will be disposed aff after 15 days after the Issuance doie of repart from the laborat ory unless otherwise instructed
(Condition Apply)].

This report shall not be reproduced in port/parties.

This report is not infended fo be used legally.

The provided results reiate only ta the sample provided/collected.

Page 2 of 2
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Values reflect the tasting results; decision for usage of report tolally depen Customer,
J. A
Re o Appfoved By)/ .y
(TM) 3, / ot | 2036 (QM/Chief Chenist)

smmmeemm e End of Report----=----- -
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WASTEWATER ANALYSIS REPORT

Sample Detail

Report Reference No.  AES-ENV-NP-008/2025-WW-08 Report Issue Date 21-01-2025

Nature of Sample Wastewater Sample Collection Reference AES/LMS/QSP-014
Grab/Composite Grab Sample Collected/Sent by AES

;";‘;‘"E e 12-01-2025 Sample Receiving Date 13-01-2025

Analysis Completion 21-01-2025 Laboratory Temperature & (25 + 5) °C & g

Date Humidity (55+15)% &

Ambient Temperature & Humidity at the Time of Sample collected 24°C L 42% °

Sample ID AES-EVN-WW-08/2025 Sample Location WW-04 (Mughal Gardens River)

Project Details

Detailed Design for Widenning and Improvement of Priority Sections Of N-5 (487 Km)
Fackages-/: Rawalpindi to Hassanabdal (48 Kms)

Wastewater Analysis Results

g - Analysis = MU R
Parameter Method PEQS Result (CL95% Remarks
Laboratory Analysis
pH** SMWW 4500 H* B 5-9 7.63 +0.03 Optimal
Biochemical Oxygen Demand (BODs) * SMWW 5210-B 80 mg/L 23 N.A, Optimal
Chemical Oxygen Demand (COD)** SMWW 5220 D 150 mg/L 45 + 18.82 Optimal
Total Suspended Solids (155)** SMWW 2540 D 200 mg/L 31 3.7 Optimal
Total Dissclved Solids (TDS)** SMWW 2540 C 3500 mg/L 414 £ 12.20 Optimal
Phenolic Compounds (as Phenols) * SMWW 55308, D 0.1 mg/L 0 N.A. Optimal
Grease and Oil** SMWW 5520 B 10 mg/L 1.5 +0.91 Optimal
Chloride (CI')** SMWW 4500-Cl- B 1000 mg/L 22 + 1.40 Optimal
Fluoride (F}** SMWW 4500-F- D 10 mg/L 0.21 + 0.06 Optimal
Cyanide (CN)* SMWW 4500-CN-F 1.0 mg/L 0 NLA, Optimal
An-ionic Detergents (as MBAs) * SMWW 5540-C 20.0 mg/L 0 N.A. Optimal
Sulfate (SO4%) ** SMWW 4500-S04% E 600 mg/L 13 +6.73 Optimal
Sulfide (S%) * SMWW 4500-5% F 1.0 mg/L 0 N.A. Optimal
Ammonia (NHz) * SMWW 4500-NH3 C 40 mg/L 0 N.A. Optimal
Cadmium (Cd) SMWW 3113 B 0.1 mg/L <0.006 N.A. Optimal =
Chromium (Cr) SMWW 31138 1.0 mg/L <0.004 N.A. Optimal Is
Copper (Cu) SMWW 3113 B 1.0 mg/L 0.164 N.A. Optimal -
Lead (Pb) SMWW 31138 0.5 mg/L <0.005 NLA. Optimal 2
Mercury (Hg) SMWW 31128 0.01 mg/L <0.001 N.A. Optimal .
Selenium (Se) SMWW 3114 B 0.5 mg/L <0.0] MNLA. Optimal
Nicke| [Ni) SMWW 31138 1.0 mg/L <0.02 N.A. Optimal
Silver (Ag) SMWW 31138 1.0 mg/L <0.002 N.A. Optimal
Total Toxic Metals Calculated Value 2.0 mg/L 0.24 N.A. Optimal
Zinc (In) SMWW 31118 5.0 mg/L 0.031 N.A. Optimal
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WASTEWATER ANALYSIS REPORT
Sample Detail
Report Reference No.  AES-ENV-NP-008/2025-WW-08 Report Issue Date 21-01-2025
Nature of Sample Wastewater Sample Collection Reference AES/LMS/QS5F-014
Grab/Composite Grab Sample Collected/Sent by AES
PopleColaclion o0 sample Receiving Date 13012025 |8
Analysis Completion Laboratory Temperature & (25 + 5) "C & pi
21-01-2025 .
Date Humidity (55+15) % -‘*a» A
Ambient Temperature & Humidity at the Time of Sample collected 2°C 8.42% °
Sample ID AES-EVN-WW-08/2025 Sample Location WW-04 (Mughal Gardens River)

Detailed Design for Widenning and Improvement of Priority Sections Of N-5 (487 Km)])

Project Detals Packages-7: Rawalpindi to Hassanabdal (48 Kms)

Wastewater Analysis ltesulfs
) g Analysis 3 MU (8
Parameter | ‘Method | PEQS Result (CL95%) Remarks
Arsenic (As) SMWW 3114 B 1.0 mg/L <0.005 NLA. Optimal
Barium (Ba) SMWW 3113 B 1.5 mg/L <0.0035 N.A. Optimal
Iron (Fe) SMWW 3113 B 8.0 mg/L 0.0780 N.A. Opfimal
Manganese (Mn) SMWW 3111 8B 1.5 mg/L <0.015 N.A. Optimal
Boron (B) SMWW 31138 6.0 mg/L 0 N.A. Optimal
Residual Chlorine (Ch) * SMWW 4500 CI- B 1.0 mg/L 0 N.A. Optimal

*Parameters are approved from Punjab Environmental Protection Agency (EPA).

**Paorameters are accredited from Pakiston Motionol Accredilation Council & opproved from Punjab EPA.

[he reporied expanded uncerlainty fs bosed on combined stapndard uncerfointy multiplied by o coverage foctor k=2, providing a coverage probability of
opproximately $5%.

Abbreviations:
PEQS = Punjab Environmental Guality Standards SMWW = Standard Methods for the examination of Water and Wastewater
N.A. = Not Avallable MU = Measurement Uncertainty
Remarks:
Optimal = Compliance with Permissible Range Marginal = Clase to Extreme Edge High = Exceeds from Permissible Range

Low = Less Than Pamissible Range

Report Disclaimer
+ [f provided in the reporl, the statement of conformity is bosed on a binary decision rule of simple acceptonce [shared risk).

» The decision rule will be provided upon requesl.

« The remaining portion of the sample (s) will be disposed off after 15 days after the Issuance date of report from the laboratary unless otherwise instructed
ICondifion Apply).

This repart shall not be repraduced in parl/parties.

This repart s nol infended 1o be used legally.

The provided results relate only to the sample provided/collected.

Values reflect the testing resulls; decision for usage of report totglly depgnds onYCustomer,

Page 2 of 2

L] L] L] L]

Document No. AES/LMS/FRM-115, Date of Issue 07 July 2022, Revision No. 00

3 1||I-I. Aty || l"'\- £ AT haH |' -||f'-"'7-'1.'"-"-' ¥ .

Head Office: Karachi Office: Islamabad Office: Peshawar Office: J L 2
Basement, C-3, Jhelum Block, Office No.410, 4th Floor, Office No. 21, 2nd Floor, Office No. 1, Forth Floor, Syeds Tower, | = ’:_ 5 - ,: -
Green Forts-ll, Lahore. Business Avenue, PECHS, Block-6, | Zaki Centre |-8 Markaz, Opposite Custom House, F Iso £ Iso : E Iso .
Phones: +92 42 35450914-15, Main Shahrah-e-Faisal, Karachi. Islamabad. University Road, Peshawar. e e £ % $
Faw: +92 42 35450916 Phﬂ-ﬂE +92 3000303616 Phﬂl’ll! +92 321 6227834 Phﬂﬂﬁ": +92 325 5552008 T ] Ii.!lll 14001 1;15 um}: 2018

Email:info@asianenvirolab.com | Ensuring Quality and Sustainability

CamScanner



» TASIAN

ENVIRONMENTAL &
SERVICESE

WWw.asianenvirolab.com

LAB 208
17025

Lo
; M‘*""ﬂ'-'l'lﬂ .ﬂ.l:»;ll.'ﬁ"-‘“'"‘n

WASTEWATER ANALYSIS REPORT

Sample Detail

Report Reference No.  AES-ENV-NP-008/2025-WW-09 Report Issue Date 21-01-2025

Nature of Sample Wastewater Sample Collection Reference AES/ILMS/QSP-014
Grab/Composite Grab Sample Collected/Sent by AES

comple Collection  12.01.2025 Sample Receiving Date 13-01-2025
Analysis Completion 21.01-2025 Laboratory Temperature & (25 + 5) °C & K3
Date Humidity (55 +15) %

Ambient Temperature & Humidity at the Time of Sample collected 248°C 8. 42% £

Sample ID AES-ENV-WW-09/2025 Sample Location
Detailed Design for Widenning and Improvement of Priority Sections Of N-5 {487 Km)

Customer Details Packages-7; Rawalpindi to Hassanabdal (48 Kmns)

Wastewater Analysis Results
= AR Analysis = MU :
Parameter Method PEQS Result (CL95%) Remarks
Lab Analysis
pH** SMWW 4500 H* B 6-9 7.63 +0.03 Optimal
Biochemical Oxygen Demand (BODs) * SMWW 5210-B 80 mg/L 23 N.A. Optimal
Chemical Oxygen Demand (COD)** SMWW 5220 D 150 mg/L 45 + 18.82 Optimal
Total Suspended Solids (TSS)** SMWW 2540 D 200 mg/L 31 + 3.71 Optimal
Total Dissolved Solids [TDS)** SMWW 2540 C 3500 mg/L 414 +12.20 Optimal
Phenolic Compounds (as Phenols) * SMWW 55308, D 0.1 mg/L 0 N.A. Optimal
Grease and Qil** SMWW 5520 B 10 mg/L 1.5 +0.91 Optimal
Chloride (CI)** SMWW 4500-Cl- B 1000 mg/L 22 +1.40 Optimal
Fluoride (F)** SMWW 4500-F- D 10 mg/L 0.21 +0.06 Optimal
Cyanide [CN-)* SMWW 4500-CN-F 1.0 mg/L 0 N.A. Optimal
An-ionic Detergents (as MBAs) * SMWW 5540-C 20.0 mg/L J N.A, Optimal
Sulfate (SO4%) *= SMWW 4500-504< E 600 mg/L 13 +46.73 Optimal
Sulfide (5%) * SMWW 4500-5% F 1.0 mg/L 0 N.A. Optimal
Ammonia (NHa) * SMWW 4500-NH3 C 40 mg/L 0 N.A. Optimal
Cadmium (Cd) SMWW 31138 0.1 ma/L <0.006 N.A. Optimal i
Chromium (Cr) SMWW 31138 1.0 mg/L <0.004 N.A. Optimal 0
Copper [Cu) SMWW 31138 1.0 mg/L 0.164 N.A. Optimal i
Lead (Pb) SMWW 31138 0.5 mg/L <0,005 N.A. Optimal 8
Mercury (Hg) SMWW 31128 0.01 mg/L <0.001 N.A. Optimal .
Selenium (Se) SMWW 3114 B 0.5 mg/L <0.01 N.A, Optimal
Nickel (Ni) SMWW 31138 1.0 mg/L <0.02 N.A. Optimal
Silver (Ag) SMWW 3113 B 1.0 mg/L <0.002 N.A. Optimal
Total Toxic Metals Calculated Value 2.0 mg/L 0.24 NLA. Optimal
Zinc (In) SMWW 3111 B 5.0 mg/L 0.031 N.A. Optimal
',...---'
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Sample Detail
Report Reference No.  AES-ENV-NP-008/2025-WW-0? Report Issue Date 21-01-2025
Nature of Sample Wastewater Sample Collection Reference AES/LMS/QSP-014
Grab/Composite Grab Sample Collected/Sent by AES
;z'i‘;p'e et 12-01-2025 sample Recelving Date 13-01-2025
Analysis Completion Laboratory Temperature & (254 5) °C & Kt
21-01-2025 : = b
Date Humidity (55+15)% =%
Ambient Temperature & Humidity at the Time of Sample collected €WMCELA2E *
Sample ID AES-ENV-WW-09/2025 Sample Location
Cusiomur Didiily Detailed Design for Widenning and Improvement of Priority Sections Of N-5 (487 Km)
. Packages-7: Rawalpindi fo Hassanabdal (48 Kms)
Wastewater Analysis Results
Parameter el PEQS Result | .« | Remarks
Method (CL95%)
Arsenic (As) SMWW 3114 B 1.0 mg/L <0.005 N.A. Optimal
Barium (Ba) SMWW 3113 B 1.5 mg/L <0.0035 N.A. Optimal
Iron (Fe) SMWW 31138 8.0 mg/L 0.0780 MNLA. Optimal
Manganese (Mn) SMWW 3111 B 1.5 mg/L <0.015 N.A. Optimal
Boron (B) SMWW 31138 6.0 mg/L 0 N.A. Optimal
Residual Chlarine (Clz) * SMWW 4500 CI- B 1.0 mg/L 0 NLA. Optimal
*Parameters are approved from Punjab Environmental Protection Agency [EPA].
**Parameters are accredited from Pakistan National Accreditation Council & Cerfified from Punjab EPA
combined standard uncerfaint
gpproximately P5%.
Abbreviatians:
PEQS = Punjab Environmental Quality Standards SMWW = Standard Methods for the examination of Waler and Wastewater
N.A. = Not Available MU = Measurement Unceriainty
Remarks:
Oplimal = Compliance with Permissible Range Marginal = Close to Extrermne Edge High = Exceeds from Permissible Range
Low = Less Than Permissible Range
Repart Disclaimer
« |f provided in the report, the stalement of conformily is based on a binary decision rule of simple acceptance {shared risk).
« The decision rule will be provided upon request, e
+ Theremaining portion of the sample (s} will be disposed off aller 15 days afler the issuance date of report from the laboral ary unless otherwise instructed -E
(Canditicn Apply). o~
s This report shall not be reproduced in parf/parties. b
« This report is notintendead ta be used legally. g_:
+« The provided results relate cnly to the sample provided/collected. o
« Values reflect the tesling resulls; decision for usage of report tolplly de ony Customer,
Review App By
4 e
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