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ENVIRONMENTAL INMPACT ASSESSMENT REPORT (K1A)

Ioxecutive Summary

Title and Location of the Project;

I'he project under consideration of this Enviconmental fmpact Ansessment (BTA) Report i
Gand extraction with Dredper Machine from River Chenab Dyistrict Muzatfargah

(MG/SAND/RIVER CHENAB/ZONLE-T & Block b,

Proponent of the Project;

M. Karamat Ullah 870 Tnayat Ullah R/O Jahaniyan Roud House Noz 3, Tarig Abad
Khanewal is the proponent of this project.
Report Preparation;

To comply with TEE/EIA repulations 2000 a
amt Ullah & Brothers Dredger has entrusted the Safe Enviro

s per Punjab Fnvironmental Protection (Amendment
Act (PEPA) 2012, the proponent of Kar
Solutions.

Company office address: 00/ Rirj-Al-Saced building Room 110, Main Ferozepur Roac
lchra, Lahore.

Fomail: x((/i'.cn\'il'u.\'u/llli(m.s'(u\t:mu/'/.('nm

Description of the Project

Nature of the Project: Sand extraction with Dredper Machine (rom River Chenab District

Muzalfargarh.

Safe Enviro-Solutions
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Total cost of the project: PXR 7 Million (Excluding lease)
R
Fovironmental Budget: Fnvironmental budget ol the project is 0.2 million.

IS
e
\

Maguitude of the Project:

4.3 persons will perform their duties during operation of the Project.

Depth: The sand mining will be in | meter depth layer by layer the overall mining depth will
be 3 meters

Storage area: stockpile area will be limited to 0.3 hacters and will be located on even surlace.

- Safe Enviro-Solutions
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Loading and unloading and transportation detail: the sand placed on the <ock pile and will

be loaded to transport trueks with front end loaders for sale to the local market
Water consumption:
1-2 ealion water will be used
Duration of lease: area is on lcase.
(Lease agreement is attached in annexure)
Total Area: 20357.80 Acres ZONE-1 &
246.25 Acres BLOCK-3
Category of the Project
This project falls in the Schedule 1 (List of projects requiring IEE), Category D (Commercial
extraction of Sand, Gravel, limestone. clay, Sulphur and other minerals not included
Schedule 11 with total cost less than Rs. 100 million)
Objective of the Project:

o To fulfill the market demand of sand.
¢ To get the best quality of sand for construction purpose.

¢ Positive impacts on local communities in terms of employment and local economic
development.
Benefits of the project

Being based on the use of submersible pump dredge is more cfficient and it drastically

reduces the fuel consumption
o The particular design of dredge allows to get only good quality of material avoiding

waste of energy and granting (o the end user to work with high quality of sand for
construction purpose.
e To Reduce Damages From FFuture Flood Disasters

¢ Increase Flow Carrying Capacity

“ Safe Envire-Solutions
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<oftie rier reach that experionce deposition will be wdentitied st The ease halder and
ronntental NOC boldermany be alioned to extract the sand deposit in these focations
cuinment StDe rectlarly senviced and inspected 0 make sure there are no leaks ol otl
as2l. fugll detergents or hndraudic fluids. Senvicine and maintenance of vehicles as e as
sssible must oceur cetside of the boundaries of permit arca. I maintenance does oceur on site
due 1o breakaown. all steps must be undertakhen to avoid hydrocarbon spillsleakages. Diesel
se s1ored on site. seeondany conminment wili be provided. Spilled hydreocarbon must be
rreated as 2sardous waste and needs to be disposed oft in appropriate hazardous waste
coazainers 208 remoted off site as soon as possible. No washing of equipment or machinery
1 oceur on the permit site or in the aatercourse. Spill kit will be used in case of any spill
e hvdrologs of the landscape wiil be maintained by ensuring that extraction takes place away
rom the rinarien vone and the siockpile area drainage is monitored. The extraction of sand
~ <1 not 2xceed the replenishment rate of sand during the rainy season. HEC-RAS model is
used for o 1 of cross-section hydraulic parameters and river discharge capacity. The
Ervironment rmust establish working and no-go areas. which need
0 be srictly ad nding veeetation. especially larger tees and shrubs. to
create o osereen that reduces flood impacts. Prowected trees must be marked. their location
recorded and must be avoided as best as possible. Bank erosion can be controlled with re-
slantotinn. Noowrapping. snaring. hunting. fishing or Killing of any animal may occur on the
chicle aceess, must be strictly contained onsite. Vehicles may only use desigrated roads and
ccess points as detenmined by the Environment ofticer and project Manager before operations
Durine transporting ~and on public roads. these will be kept clear of spalls, feaks, mud and

ers b pol ans woith mentioning vaste wil cenerate at project site. Hany solid waste
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Mined penerals wasie and hasardous waste must be separated and disposed ot in o lead

marked PmscNo waste may be buried or burmed. | mpty el storaee deames sl be bondos o

w the attherized conractor. No disposal ot sewage will occur on or near the site, Septic tanl,
will be avartables Rehabititation will ensure vood veeetative cover which will reduce du

. 1 " . . s § 48 .
reation. Dust Rlfout monitoring witl be intreduced i dust becomes an on-eoing problem

o 1 Iy c. . . ¥ ' s
Water Will be sprinkled 10 minimize the dust. Hearing: protection will be provided o

caployees aperating machinery .

- ineluding stoekpile arcas and loading arcas will be fenced off 1o prevent
unauthorized aceess. Correet signage must be available at the main access road and entrance

of haul road 1 areas — includes avthorization. access authorization, warning activity. safety

and Warning signs (protective equipment, five & medical equipment) and contact numbers. No

opan fires shall be allowed on site under any civcumstances.

Turbidity can cause serious damage o the ecosystem: this problem will be solved by Drag flow

by the production o' a bell o limit waier wrbidity.

Due to the particular desigr it will aliow getting only good quality of material avoiding waste
of energy and provide the good quality of sand tor construction purposc. Use of advance
technology tor sand removing in the river bed and minimized the environment impacts on river

banks. Sand mining in river bed will be one meter depth layer by layer the overall mining depth
will be 03 meters. Maintain the river flow carrying capacity in active channel without any
serious activities.

Being pased on submersible pump it is more efficient and it drastically reduces the fuel

consumption compared 1o the other old technologies

fhe project potential impacts will be mitigated by adopting all suggested technical/ engineering

cast prraciuices and measures.

Hie Acher-White and Cngelund-Hansen method was used for caleulation of sediment transport
v sediment ratine curve the result obtained from Acker-White equation considered more
refiable

for sand volume extraction and replentshiment. The sediment ratine curve was

seveionped. Hivdraolic churacteristic of viver cross-section such: hydraulic depth (Hg). cross-

‘chon area (A, top width (B) and Wetted Perimeter was estimated with THEC-RAS 2.0.3

Safe Enviro-Solutions B
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Proposed Monitering: The EMP is prepared to ensure that the activities are undertaken in
a responsible non-detrimental manner with the objectives of:(i) providing a pro-active, feasible
and practical working tool to enable them ensure and monitoring of environmental performance
on site: (ii)guiding and controlling the implementation of {indings and recommendations ot the
environmental assessment (iii)detailing specifications deemed necessary 10 estimating the
environmental impact(ivjensuring that safety recommendations are complied with detailed

Environmental Management Plan (EMP) is presented in Chapter 6.
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| CHAPTER L INTRODUCTION

1.1 Purposc ol Report

pvitonmental Impact Assessment is the process ol identifying, predicting, evaluating and
miticatine the biophysical, social. and other relevant effects of development proposals prior to
major decisions being taken and commitments made. The purpose of conducting an BIA was

{o:

I, To ensure that environmental considerations are explicitly addressed and incorporated

into the development decision making process:

o

To avoid and minimize the adverse significant biophysical, social and other relevant
clfects ol the proposed project:
3. To promote development that is sustainable and optimizes resource use and

management opportunities.

This EIA study was conducted according to the newly issued standard guidelines and principles

available from Punjab-EPA. This ZIA report is structured in (9) chapters;

Chapter 1 is the introductory chapter describing purpose of report, identification of project

and proponent, details of consultant and location of project.

Chapter 2 describes the type of project, its objectives, considered alternatives., site layout., land
| ) ] Y

use. road access, vegetation, cost, process flow chart and rehabilitation plan.
Chapter 3: Feasibility Study

Chapter 4 presents the Legislative and Regulatory framework.

Chapter 5 details the bascline data of the project site,

Chapter 6 identifics and assesses the predicted impacts of the proposed project. the

methodology for impact assessment and their mitigation measures.
Chapter 7 presents the Environmental Management and Monitoring Plan (1EMP)

Chapter 8 public consultation

I &
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Management t (ENMP) for the proposed project. Lomphiance

The EIA report ensures compliance to all national and local regulations enforced in Pakistan

ements of section 12 of Punjab Environmental Protection (Amendment) Act.

IA report also discusses the legal and administrative framework within which the EIA

is preparad. A detailed project description is included in the EIA report together with a

description of the basaline environmental conditions and the actual environmental situation at
the proposed site for the project.

The technical section of the report and the environmental baseline situation form the basis for
1e detailed impact assessment during replacement and operation phases of the project. Base

on the findings of this report, an environmental management system has been devised. outlining

1.3 Approach &Methodology

The key steps followed while conducting EIA are brielly described below.
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31 Review of Project Docnments
§

Previous feasibility report has been reviewed for getting insight imto the project arca and 1
issues. Some oflices and organizations were also visited tor acquisition ot published rop

and data.

1.3.2 Reconnaissance Survev of the Project Area

The reconnaissance survey under this study was conducted by an interdisciplinary team 1w
conceptualize the project and understand the potential environmental and social impacts
associated with the proposed project. During the field reconnaissance. the main information
regarding the topography. soils. land use. surface water. croundwater. flora, fauna, social

seuting. villages/ towns, in the surroundines ol proposed project was examined.
g g g proj proj

1.3.3 Data Collection

Both primary and sccondary data were collected to accomplish the objectives of the study. The
primary data was collected by conducting field surveys through individual interviews ol local
population. focus group discussions and consultations with local community. while secondary
data was collected from the published Government documents. i.e. Economic Survey of

Pakistan. District Population Census. Weather data. Government Acts. Laws and Reculations.

1.3.4 Data Processine and Analvsis

After collecting all above data from different sources including interviews from communities.
consultations. physical observations. and data compiled from other documents was analyzed.

Accordingly. the results were presented through tables. graphical/ pictorial illustrations.

1.4 Identification of the Project and the Proponent

[.4.1 Project
The project is Sand extraction with Dredger Machine from River Chenab District

Muzaffargarh.

1.42  Proponent

Mr. Karamat Ullah is proponent of this project.

3
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Tabie

-1 EEA Study Team

Detail of team conducting TEE study with gqualification and position i tean,

Name

Uuhammad Rehman
Majeed

Ammara Anwar

Qualitication

ALPh (Foviconmental Scrence) GOU T ahore

LS (Environmental Sciencee) PU-Lahore

Mohsin Al

A\ Phil Envivonmental Science GCU Lahore

Tazneen Husnain

Nse Environmental Engineering (UET

1

Lahore)

Position w the

FIAEE Team

Project Inchinrpe
And Supervisor
Feam Feader and
Coordmator
(Author of the
Report)

Senior

|

|

Lnvironmentalist

(Field Analyst

Lnvironmenta

Engineer

Anum Waheed

< BS (Hons) Environmental Science (GCU
' | ahore)

Rescarch Assoc
(Author ot th

Report)

|

)
:

e

|
¢
|

Vite man roles of the team members are given. However, their role was not restricted to these, vatl

includes many other snudics in their respective fields in the context of this IEF studios
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CHAPTER 2: DESCRIPTION OF THE PROJECT

G R,

MO R

tJd

L]

1 Typeand cateoory of the Project

\ceording to environmental laws of the countey developmental projects have to under o the
process of Environmental ITmpact Assessment (ETA) or nitial Foaviconmental Examination
(IEE) in order to predict and mitigate the impacts of the development at an carly stape. Based
on nature, size, cost and associated impacts. the project under consideration has been
categorized for Study according to the regulation 3 of Statutory Notification issued on June 13,
2000 s(S.R.0.339 (1) 72001). The Project is a Sand Extraction falls under Schedule 1 (1ist of
projects requiring IEL), Category D (Commercial extraction of Sand, Gravel, limestone, clay,

Sulphur and other minerals not included in Schedule T with total cost less than Rs. 100 million)

of the IEE / EIA Regulations 2000 made under section 12 of Punjab Environment Protection
Act 1997 (Amended 2012) under which the study is mandatory for getting Environmental
Approval. The Director General, EPA Punjab is the authority to issue the requisite

Environmental Approval after proper review of the project.

2.2 Obijective of the Project:

e To fulfill the market demand of sand.
e To get the best quality of sand for construction purpose.

e Positive impacts on local communities in terms of employment and local economic

development.

2.3 Analysis of Alternatives

S

3.1 General

The main objective of this section is to consider various alternatives to make the project more
environmental friendly and sustainable with respect to the location and layout of the whole
project. For the selection of appropriate layout, under existing site conditions, following
environmental and social precautions were considered:

*  Minimum environmental adverse impacts

®  Minimum resettlement and land acquisition

= Costelfective solution

711
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Dinedger Machine fiom River: because being bused on the use of

submarsiple pomp dredger ix more efficient and it drastically reduces the fuel consumption.

The particuiar design of dredger allows 1o get only good quality of material avoiding waste of

sneray and granting 1o the end vser to work with high quality of sand for construction purpose.
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2.6 Vegetation features of the site

Some wild prasses grown with few low boshes and thory shrabs which have noomedicingl

value or consic

fered endangered.

POICE (11A)
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ORI

1.7 Costand the magnitude of (he operation

Total cost of the project is PKR 7 Milion Rupeos, excluding Lease

costBreakup of health and satety and environmental budpet.

million

[nvironment

million,

2.8 Magnit

Health and Satety Budget of the projectis 0.1

al budget of the project is 0.2

ude of the Project

Tea Thonsand rupees for Safety Signe

Forty ‘Thousand Rupees for Five Fighting

Fiquipment

Forty  Thowsand — Rupees for - Personal

Protective Eguipment (PPEs), First Ald Boses
Ten Thousand Rupees for bing for solid wate

I'wo lae Rupees for plantation,

A4-5 persons will perform their dutics during operation of the Project.

2.9 Schedu

le of implementation

Project will be exeeuted as

profection age

HPI)I'()V:

ney, Punjab will be s

issnance of the BPA NOC,

l’l

soon as the no objection certificate from the cnvironmental
aed, s the proponent has applicd for other mandatory

U from concerned departments The Project will be implemented in | weel alter the
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3 CHAPTERJ3: F

SIBILITY STUDY OF THE PROJECT

3.1 Introduction

l:conomic development is one of the main objectives of developed and developing nations
worldwide. Development comes with growth of urban arcas. Urban growth is achicved through
sand and gravel mining for construction of modern, attractive and durable structures, Today,
the demand for sand materials in Pakistan continues (o rise. Ensuring their availability is vital
for the development of the infrastructure in the country. There are many different sources of
sand and gravel, the most important among them is the river. As the requirement ol these
construction materials is on rise, they also are very vital for the health, physical character of
the river and the different important functions of the river, The extraction of sand and gravel
from the river bodics has to be regulated and done with adoption of required environmental

safeguards,

The Chenab River is a trans boundary river crossing northwestern India and castern Pakistan.

Itisone of river of the Indus System in Punjab region
The length of river is about 1,180 km (730 mi)approx.

The constant deposit of sediment raises the surface of river channel when river enters the plain
arca. Heavy sediment loads from huge catchment arca and garbage dumps are the main hurdles

to block the holding capacity of water during monsoons and lash floods.,

HEC-RAS model was used for computation of cross-scction hydraulic parameters and river
discharge capacity. Sediment transport computation and deposition study of project arca
performed at river cross-section by using Acker-White and Engelund-IHansen equations. 1The
sediment rating cquation was developed by Acker ~White equation to determination of
sediment flow rate at other cross-scction in project arcas. Daily river discharges measured, used
to computation of time frame for sand mining in dry scason. River morphology at project arca
reach in last few years was computed with GIS. Average River riparian buffer zone width wae,
computed using statically approach employing spatial analysis tool of Geographic information

system, The statistical model input parameters such as slope and overland flow length was

(&) CamScanner
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computed from- digital elevation model ol 30 moresolution. Bank cooson ol rivey cnn by

conteolled with re-plantation, brash, grass and small tees.

3.2 Purposeof the Study

he purpose of the study to develop Best Management Tools (BNEDY for sand miminge and
outdeline:

The main aim of this study

v' To guide river management authority. water resources management departinent,
irrigation department, government agencies and local development and management
department in minimizing and monitoring impacts of in-stream sand extraction on the

quality of River in Pakistan,

v" To develop the best sand miining guide tools for sand miming operators in implementing
Best Management Practices (BMPs) and appropriate in-stream sand  extraction
techniques by carrying out lield investigation and community engagement as well as

undertaking closing plans and rehabilitation work in mining arcas.

v To address the advanced and modeling exercise o determine how much sediment is

moving into and through a reach, and how this affects channel hydraulics.

v To guide the sand mining operators and river management authority with basic
modeling exercise to determine how sediment is moving into and through a reach and

how much volume they will extract.

3.3 Background

the rapid construction for cconomic development in worldwide especially in developing
countries are required sand mining rom pit; river and agricultural land have positive and
Aegative impacts to the envitonment. Sand and gravel have tong been used as basic agprepae
for construction of urban infiastructure, roads and buildine. Today, the demand for sand

Materials in Pakistan continues o rise. Sand and other sediments are eencrated from rock

)(‘, |
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morpholom . Water cualiny effects are caused by sand mining and digging exercises. lessening

increment treatment costs. Environmentat etfects. tor
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ing influence are an aftereffect of mining rock

" channel substrate. suspension of silt and leeway

enid sand persistently prompting expuision of ¢
licit sand mining going ahead in India. is generally done on streams.

es in fluvial morphology. profound passages on stream

of streaming water bringing about disintegration on

exhaustion of water assets prompting sustenance deficiencies

s for individuals (Baachi . 2010).

wod that sand mining is done and essential in South Africa for development purposes
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ded have incredible potentiz! in upsetting the regular habitat. They noticed that
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inordinate soil mining cause antagonistic effects to biota and their living spaces. I xtraction in
close stream bed harms vegetation and sea-going envivonments (Hill & Kleynrans . 1999y [n
siream sand mining can harm private and open properties and additionally sea-poing
environments. Inordinate expulsion of sand may altogether contort the regular harmony of
stream channel. By expelling silt from the dynamic channel bed. in-stream mines interfere with
the progression of dregs transport through the w aterway framework. disturbing the residue
mass adjust in the waterway downstream and inciting channel changes (generally entey point)
expanding impressive separations usually 1 km or more) past the extraction site itseltt The
extent of the efTect essentially relies upon the sizes of the extraction with respeet to bed stack
residue supply and transport through the reach (Kondoll, Smeltzer, & Kimball, 2001). The
magnitude of the impact basically depends on the magnitudes of the extraction relative to bed
load sediment supply and transport through the reach. Implementation of the principles and
processes outlined in these Guidelines will limit the negative externalities of sand and gravel

mining.

3.4 Sand Mining Effect

EPA Punjab (2017) summarized the following effects of sand and gravel mining as listed below

. Extraction of bed material in excess of replenishment by transport from upstream

causes the bed to lower (degrade) upstream and downstream of the site ol removal off

sand.
II.  Degradation may change the morphology of the river bed, which constitutes one aspect

of the aquatic habitat.
I Lowering of the water table can destroy riparian vegetation.
V. Rapid bed degradation may induce bank collapse and erosion by increasing the heights

of banks.

(%]
<
9

Sand Minine Guideline

EPA Punjab (2017) summarized following Guideline after studying relevant literature for sand
mining projects
. There is need to ensure conservation of the river equilibrium and its natural

environment.

22|
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7 Site Sclection and Limitations
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along to another location during the next high

2 suiable sites for insstream sand mining extraction the following

g and mvesticate how much it

reach a stable state that wili not
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le. extract sand only from the dry

" N : S o
ow flow channel (see FIGURE 3-1). Do not extract
2Xcess sand i anticipation of future tloods.
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3.16 Setback and Sand Mining in River Bed

ling riparian vegetation from the banks of little. intensely shaded streams will

inent effect on stream temperature and amphibian territory all

[ ]

than expelling vegetation from larger waterways, where just a small

o
(7]

shaded. As opposed to overlooking these streams totally, a tradeofT is

s a lintler setback. Guidelines issue by Ministry of Environment, Forest and Climate

rge India (2016) the maximum depth in-stream mining.

H ~ PR o » i Sén ~ . AT R
i-In the case of mining leases for riverbed sand mining, concrete river stretches should

be identified and mining sanctions/lease should be granted stretch sagacious. so that the
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o Nhmimize the area attected: only abatract sediment Trom less than 40
area ot imdividual dry deposits, The

total Tength of sediment ahatractio
exceed 30m when quantificd along the bank.

oS

i Do notremove sediment more than once every three years within a distance el |
the average river width multiplied by 23 (eg il average river width is Sm the operiation
cannot be repeated within o distance of (5 * 25) = 125m).

iii. Maintain a distance of at least 2m between the wet edge of the low-flow channel and
the arca of removal.
v,

Removed sediment should not be

used to form bank-top embankments.
Consider reintroducing removed sediment downstream

Determining the sand budget for a particular strcam reach re

(uires site-concrete topoeraphic,
hydrologic, and hydraulic information. This information is utilized to determine the amount of
sand that can be abstracted from the arca without causing undue erosion or degradation. either
at the site or at a nearby location: upstream or downstream (see Figure 3.

~

3).

Leave at lzast 2m between
the wet edge of the low-
flow channel and the area

.. of removal
= E
) N ;
Only Remove sediment——g" L
from 50% of the ub\\ 2m
exposed area on the DY  donotremove
downstream side with a - % sediment more than
maximum length of [
30m

\ once every 3 years

. within a distance equal
Leave upstream

. lo the average river
.y width multiplied by 25
gravels undisturbed to o
help prevent excessive
erosion

wezl

P —

Figure 3-3: Good practice, small scale sediment removal from dry un-vegetated deposits (SEPA, 2010).

Sand is major requirement for construction of road, building. bridge and much other structure
and it play crucial role country economic. River bring sediment from steep slope arca during
high flood and deposited it in or near river and it can be remove these sediment with next

Loming flood event. The extraction sediment/sand from subsisting pools: do not envender pools

28 |
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nere none have subsisted antevioriy. Pools should not be ncremented sigmbwantly wowse o

L “*§~~.'s~--i~f' ’“ wainkil  inere " hir - 1 }
yer=deepened: this could merement the peril of destabilizing the channe! leadine o

aneniT i eroston, Do not trar te ) .
SIS CTONH DO not transmuic pouis I se (w wlih., !\‘H;.‘_\ll. ““l‘””‘" Frequency Figure

LN

: .'7_'.;~9~-w_“‘}\ PP ik Yo P . . .
1-4. tlustrates Wi Good practice sand sediment extraction in river P“"L

-~

Area of existing pool

"N Area of sediment
e removal

S
N

Figure 3-4 Good practice. Do not increase the area of the original pool

The all above guideline of sand oxtraction is mostly demonstrated for small watershed and

based on sediment replenishment. The watershed arca of river is large the average W idth ot the

active river.

Sand Extractios Area

5
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Flgure 3-3 Guideline sand extraction depth, redline low-tlow channel divide
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Figure 3-6 Good practice sand extraction in-stream
Setbacks need. for instance, insurance of surface waters [rom contamination. security ol
structures from flooding or disintegration. and saleguarding of riparian natural surroundge

)/

and shoreline comforts. The sand excavation must be setback for distance 10%0 total width of

cross-section from the both side of main channel bank toward the How channel

311 Stockpiling and Management Practice

For thousands of years, sand have been utilized in the construction of roads and huildmg:,

Today, demand for sand perpetuates (o increment, Mining operators, in conjunction with

eOERizant resource agencics, must work 1o ascertain that sand mining 15 conducted oo

responsible manner.
Sand stockpiles munt be located more Uian 30m away from the river bank to avert the sand
stockpile from being washed away i the river water level elevates or during hetty ron (11D

2034
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Uver sand mining activities curre " ) ) )
silted run-off water contributes to better total suspended p .
growing its turbidity. Sand mining operators s . i
water or proper drainage to channel their mun-oft. Sedimen tion ponds and s
are used to minimize sediment contributions to surface waters but sediment ponds RES
be constructed on pinnacle of natural watenways or streams Discharge siitec - &
with proper drainage design w here cutfalls of the « e to be located
prevent scouring of river banks.
3.12 Operationa! Guide Line
s\ccordine to (DID. 2009) in-stream operation s would be ow tlow season am
Sand may be extracted across the 2nuire active channel during the dry seas \fa
September).
Mining operation in active riv -flow Season (Feb and
October to December).
313 SEDIMENT TRANSPORT FUNCTION AND METHODOLGY
J.13.1 Sedi ans in Rivers
rial) of an alluvial channel misshapes under 1he

fhe free limit (comprising of mobile mate
o harshness (bed frames)

activity of streaming water and the twisted bed with its evolving

alluri & Featherstone. 2001). The subsequent development

collaborates with the stream (N
the bed material (residue) toward stream is called silt transport and a basic bed shear pressure
yressure is alluded

must be surpassed to begin the molecule development. Such a basic shear j
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as carly (Hmit) movement condition, underneath which the particles will be very nll and
' L ¥ AL i

gream is like that on an unbending limit. Some dreps pacticles roll o slide atong e b
irregularly and some others saltate: (umping ov skipping along the bedh themateval

gansported in either of these modes is called 'bed stack'. Better particles (with low tall speedsy

are entrained in suspension by the liquid turbulence and transported alone: the divect

suspension. This method of transport is called 'suspended load's At times better pavticles from

upland catchment (sizes which ave absent in the bed material), called 'wash stack' ave fikewise
gransported in suspension. The consolidated bed material and wash staek 1w called total toad.
Bed stack ranges from a couple of percent ol aggregate foad in marsh streams (o mavhe 13%
in Mountain Rivers to more than 60% in some bone-dry catehments, Despite the fact that a
moderately little piece of the aggregate dregs stack, the course of action of bed stack il
constitutes the design of sand, and rock bed channels. The rate of vesidue transport normally
increments as a power capacity of stream: that is. a multiplying ol stream commonly creates
more than a multiplying in dregs transport and most silt transport toward flood plan and mostly
sediment deposed in river meander or where river flat (see figure), The natural effects from in-
stream mining can be kept away from, il the yearly bed stack is figured and total extraction 1

limited to that esteem or some bit of it. As far as possible extraction (o some segment ol bed

stack, the measure of residue that passcs the in-stream mining site amid a given timelrame must

be computed. The river sediment fTow and deposition system was shown Figure 3-7.
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Flgdre 3.7 The river sediment flow and drpu'.ltlnn gystem
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ain the value ol sediment concentration
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1 Latcaction Molume Computation Lechnigues

0. 0.6043%0

O, = 0.2093*(1060.3)

O, 1.209m'/s

Fotal replenishment volume Q. F Flow period *area

Total replenishment yolume = 1.209 * 31¥24% 1530000

Fotal replenishment volume = 1376228880m°

The sand extraction and replenishment analysis was performed on Cross-sectivn f

clear rate of rc]\lcni_\lnncm volume greater than volume extraction.

LY

For the evaluation of me-stream volume extraction and replenishiment a

Unsteady Flow and sediment model was built tor this study arca
Engineering Center — River Analysis

Wby and unsteady [Tow water surtace profile calculations

RAS 15 capable nl'pcrlm‘ming stei

sediment modeling.
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wre 3-12 River Cross-Sectien and Elevation Map

ank stations at each cross-section were set at the elevations of bank full fow. at which the
ver would be full of water to the bank height. Areas of the cross-section outside the hank
ations were defined as the floodplains. HEC-GeoRAS allows creating the geometry files in
.and then be exported to HEC-RAS. After being exported, the geometry file can be opencd
"HEC-RAS with the flow paths. cross-section locations and elevations, and bank stations.
olered images from Google Earth were used to classify the land uses. and then theses classes
¢ used for the estimation of Manning's n values, which were needed by HEC-RAS for
rforming hydraulic computations in model. The Manning’s roughness values within cross-
clions are allowed to be varied, so the roughness was set as 0.033 for the main channel nearly

ce of vegetation. and 0.04 for the channel floodplain with shrubs.

18.2 Schematic River System

he schematic river system defined in the HEC-RAS show the simplified plan view and
cations of the cross section data from upstream to downstream of the study site. The setting
1 0f the model was carried out by considering 49 km river length as shown in Figure 3-13

ith 25 cross-sections. The study site is situated at section number 1100 to at section number
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,+ How loincrease river (channel) capacity

-
b

-

most :om:non reason for carrying out works to rivers is to increase their capacity o carry
g 1§ N here are 3 J J
flood TIOWS- There are a number of ways that to increase flood carrying capacity in that part of
goh, but the bWo COMMnCSt are channel maintained and enlarging the channel cross section
-.allv by widening or deepening. There are a few outline also given below

. Considering iy =
o er channel together with inundation(s) (flood plain) as one watcr

[~ 3

dv(diking. pondering in open landscape environment.
. Necessity to dredging bottom in narrow profiles?

. River restoration increases natural storage capacity and reduces flood risk.

. Restoring meanders 1o rivers that have been straightened not only restores river habitat

also increases the in stream storage

deeraded by past flood management projects, but

capacity and slows the downstream propagation of the flood peak. thereby decreasing

downstream flood risk and the need for flood management dams.

3 Discharge Flow Capacity Manaoenient Method

i.)

sce of channel capacity to ensure it is adequate for

is usually the maintenal
sited. This led to the need

The main objective
flood comc_x;ﬁxcc. [n the past. rivers were left much sediment depo
for a regular programme of sediment 10 maintain the depth of the reach. and this is still an
rivers. especially in the vicinity of lock structures. The

activity on some other r
EC-RAS based on manning equation.

important <
h carryout by using 8!

on which was intreduced by IEngineer Robert Manning in

discharge of each river cross-sectiof

The most {amiliar NManning equati
1889 M can be used 10 estimate the river inflow capacity using basic hydraulic characteristic

Jt is a usc

of selected cross-section. .ful way of obtaining a rouch idea of flow capacity and of
S \ Lk t -~
checking the impact of maintenance works. Manning equation was used m many researches
s 4 C i K e <

and project would be W pitten as:
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ar de '»i?'” ol t'(\lll])(\‘»i!(,‘ drain roug sqe s s
ughness cocelficient was caleulated | y [ i
S Ce ated by using |()“(J\\'IH;'

,»,,l\,,k-».uinn:

Pin
14 Pong oy Pty
P

Ny =

Vhere:

, = Flow velocity (m/s)

) = discharge in m’/s

5 = Roughness cocflicient (dimensionless)

[ = Hydraulic Radius (m) (A/P)

; = Slope of drains gradient

s = area of cross section of flow (m?)

1. = Weighted cocfficient of roughness for the drains

), P2, & P = Wetted perimeter in meter for cach side of roughness

11 12, & nip = Roughness cocfficients corresponding to each wetted perimeter

) = the total wetted perimeter, in meter. for the River.

of River was computed using normal and high flood

I'he flood conveyance capacity
1 below Figure 3-18 to 3-23.

ala Barrage downstream as show

neasured at Mar

& /
el
A TR -ﬁ-.,;--«~-~<~~r"""""'_' ’ I
__-/‘;"—'/”-
T e age
piver (XS 1092)

ance capacity of

Figure 3-18 5000 m3/s Flow discharge convey
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»7 Statistical and Scientifie -
32 aland saentific Applieations for Riparian Buffer Wid(l
AL er Width

i Variable Width

qeveral models have been create — .
I tted to consider individual site factors in determining buft
. Thaop 17 s B < . » O 1 ¢l
width. These range from the iy _ §
complex to the relatively simple. The more complex models tal
: N g . ? i 4. LG dels tuke
into account multiple factors, such as s s
I . such as slope. erodibility and infiltration rates. Examples of such

models include Brown et al. (1987).

, Sa u
By = (—K—).’z

Whercas
By = width of riparian buffer zonc

S, = average slope (%)

K = erodibility factor

The crodibility factor (K) requires long-term data and time consuming of using direct

measurement method. There arc as several methods was developed to estimate the value ot K-

available data on soil properties ( Manyiwa & Dikinya, 2013). The high

factor from readily
as primarily due to low organic matter content (0.75%) because

value K- factor in eroded soils w
icles together(Brady & Weil . 2008). Other than

1s the capacity to bind s soil part

organic matter he
won-croded areas, the high K- factor value is a result

relatively low clay and organic matler int
of granular soil structure since it is g¢ enerally morc stable than and crumb structure (Daum .
1996). ‘The nomograph (which relates K to soil properties) Was developed by (Wischmeter
Johnson, & Cross . 1971) with the following equation forn:

1 % 104 X (2__0,\,1) s MU+ 3_2(,‘MZB % (Pt —2)

K & e 00

Where as
i = eradibility factor

OM = Organic matter content (Vo).
6h |
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il O ¥ (100 - Sand o),

N

. Qoil structure co le (very fine or

g= Soil st ¢ code (very time granular = 1, fine granular = 2 :
% . > B ¢ L = D coarse eranuiii

pl:n\' or Massive = 4. ¢

= Per "\bilil elass (rapid =
)= Permet y class (rapid = 1, moderate to rapid = 2. moderate = 3, slow ton jeral
= & = .50 o moderale — =

|
slow = 5. very slow = 6).
~ordine to (Trimble, & Sart: N o
Acwld gtol le. & Sartz, . 1957) buffer widths can be determined based on 2 simple

formula, W= 38+ 0.6S. where W is the buffer width and S the slope in %o

328 Riparian Buffer 7.one Determination River Study Reach

There arc many theoretical Riparian butfer width was recommended in literature hased on 1S

function. but statistical and satellite approaches was adopted for evaluation butler width

both banks of river. Digital elevation model SRTM of 30 m resolution was used with spatial

applications of ArcGIS 10.3. Because GIS-based methodologies make utilization of accessible
scene data to survey the joined impact of various factors on riparian capacity.
regularly used to organize destinations for reclamation to meeta give administration objecty
ation control. They may likewise utilize scene data to build up a record

for instance, disintegr
ality. which is hence converted into a misfortune width identified with the
vith

of execution or qu
d by Brown et al. (1987) are maodified with

size of the index. An empirical equation propose

Joth and it can be expressed as

S, 1
BW = ('l?)-)— ¥ FLO

overland flow surfaces le

Whereas

B, = width of riparian builer zone

g, = average slope (%)

K = crodibility factor

FLy = flow length of over Jand flow

" ¢ colecte n C‘.'..‘A‘.".\i “;.\‘\2_ block.

i § d pCI\dCd on the p‘JIhS ol {Tow O ~k‘LLl\d 8
d be de | -
1 - oetion cell by cell uxing vreGiS

Yol I saa the How direction cett ] :
qor cell after running the
rastet cell«

Lo |

There is the slope shoul

and it measured from each
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ENVIRONAL N ALER RV T TR A
NAE N

o # tatitude  Longitude tand
» e

IRRT i ey Fleganic Matiar
[ B { FMALASRI0L e 2
30 2VREG2T 74 269400 *3 it 3 ) O v
‘ 12 GHRGEDT 74,22 7108° H 27 ,
12 616078" 741178773 Vi »
12 5516717 74132085 )¢ " a7 1y "
‘; 12 514883" 74109910 vy 1‘; 18 i
i 12.0621069° 74 452409 a6 19 1 0
o 12.613429% 74,399049" 15 9 :i 0 7¢
10 32.603429° 74.319649° 0 a7 ﬂ; 08
(1 32.575476° 743580170 gy o i 08
12 32.591813° 74.308079° " p . tl; :
13 32.547809° 74.286914° 42 -l ; o
14 32,521737° 74.215303° 35 a7 18 0.8
532499363 7013706 3 4 g o

[ongest overland flow path fengths were also computed with ArcGIS spatial tools (concept of

over land flow Figure 3-27 and study area overland flow map was shown Figure 3-28) based

s oiven below methodology.

Al

—overlarrd flow

AT

. —

vo i g -
S eFremred flow

NS

Figure 3-27 : Concept of overland flow

L. Spatial analyst Tools

. Elow Length Tools
I flow direction cell by cell using Flow Leng

i aster
L Flow direction was used as input r¢

V. Zona! Statistics as Table tool
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130 Impactou River Morphology
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133 Longitudinal profile

ted reach generally increase or decrease in < .
cach generally increase or decrease in size (width/depth) as they flow in a

ywnstream direction as they receive additional flow from overland due to heavy rainfall. This
: 122 case for the River during normal and flood flow conditions, however during low flow
coniitions the River (upstream flow recorder) is subject to flow losses due to irrigation
-=rzztion. Longitudinal profiles change over time in response to several factors including
= =r fov bezhavior. sediment size and location, flow resistance, velocity, width, depth, and

Sz ([znnsld. . Wolman , & Miller, 1964). The longitudinal profile of the River will change

sw P1ris T T
s resy

sonse to chanees in the factors discussed above; it displays a typical concave

Jith steener areas in the 1500 m downstream

ST Wk AT 4altdl

136 Hydrolosy and flood hazard

{ the River are in part driven by the hydrological eharacteristics
Gl e ¢

yof Nood flows,

g ¢ { .
ne moronoioy
,‘.,;.;).lll .‘/

including the magnitude and frequenc
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341 Riparian vegetation and River Mor

phology

The riparian zone forms the link between the environments of water and land. The structure.
NC I'NP¢ Z |
. . i ial i che ¢ nature
ies creation and degree of riparian vegetation all have an essential influence in the nat
species cre 3

; ! '
fthe water condition. The riparian zone has numerous essential advantages counting:
of the wa .

341.1 Rivers bank Protection
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i )/I‘j_B 4: DESCRIPTION O
: § pA== RONMEN
pr General
. district is a district of Punj S
ghe kit upurd G - . of Punjab province, Pakistan. Sheikhupura is bounded by 6
* Pakistani Punje ;
other districts of njab Namely: Lahore, Nankana Sahib, Narowal, Halizabad.
. glabad @ and Gujrawanwala.
Faise
it Jlture i unquestionably important in the cconomy of Sheikhupura. While the main crops

/
fShell\hul—“'l“a are wheat and rice. While main fruits are Guavas and citrus and vegelables are

Potatocs carrots, cauliflower, tomato, onion, turnip. peas and okra.

The pertaining physwal and environmental conditions of the project arca are described in this

ection. Data/Information for this section was collected from a variety of sources, included
pubhshed literature (Secondary data), and surveys conducted for other studies in the arca. and
(hose that were conducted specifically for this study (Primary data).

Vost of the information on geology and climate was collected from published literature and

previously conducted studies. Samples were taken for ambient air quality, water and

wastewater quality. The information given in the sections on vegetation and wildlife was taken

from the concerned departments. Information on waler resources came from both sccondary

sources as well as data that were collected specifically for the study.

Checklist methodology was used (o establish (he environmental profile ol the proposed site.

The Project area lies in the District of Sheikhupura.

42 Deseription of Enyvironment

Based on the environmental checklist, sociocconomic questionnaires for consultations, ficld
|)hu',|m| ceolopical and sociocconomic

urveys were carried out to collect data on (he

avironmental aspect of the project site.

i) > f 1 g
/ Physical Environment

The nhue: , . - following:
Ephysical aspects of the project sie covered the | ! '

.,()l’, - ‘)l); (,] A"II Cros |( M. {Il)l‘lly

piculture Crops. harren lands, industrial and
Tl —

Land use pattern of the area includis

resiode

lential gse
/7
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najor city is Multan. The area
1 etk
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around the ¢y
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o O | farms. There are many canals that ey across f deal fc
agng0 b ss e Moz

F o Land very fertile. However usually i

vith)
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