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Important Notice
This notice must accompany every copy of this document

This document, (“Document”) is the exclusive property of the Ministry of Municipal & Rural Affairs &
Housing (“MoMRAH?").

This Document should be read in its entirety including the terms of this Important Notice. The
government entities may disclose this Document or extracts of this Document to their respective
consultants and/or contractors, provided that such disclosure includes this Important Notice.

Any use or reliance on this Document, or extracts thereof, by any party, including government entities
and their respective consultants and/or contractors is at that third party’s sole risk and responsibility.
MoMRAH, to the maximum extent permitted by law, disclaim all liability (including for losses or damages
of whatsoever nature claimed on whatsoever basis including negligence or otherwise) to any third party
howsoever arising with respect to or in connection with the use of this Document including any liability
caused by negligent acts or omissions.

This Document and its contents are valid only for the conditions reported in it and as of the date of this

Document.
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1.0 GENERAL ple 1.0
1.1 INTRODUCTION doadoll 1.1

The purpose of this document is to provide initial
planning and design guidance to Amanat for
environmental requirements. The information
provided below is based on PME Regulations in place
as of 25 September 2017. As regulations are subject
to change over time, please refer to use the most

recent revision of all regulations.

Note that additional Environmental Site Studies and
Assessments, such as the project EIA, Existing Site
Condition Studies etc. may have design implications.
Coordination with the Environmental Team will be
necessary to ensure any design criteria identified is
sufficiently captured in the design phase.

This document covers the following;

Air: Air Quality Standards, assessments, modelling
and air pollution control

Water and Wastewater

discharges, the design and permit process for

Discharges: Types of

discharges, the minimization of environmental
impact, modelling to predict impact and long-term
monitoring.

Solid Waste Management and Recycling: Planning

type
predictions, reuse and recycling, energy recovery

issues, waste generation and volume,
options, transportation, disposal options and landfill

design.

Noise Management: Ambient noise levels, noise level
limitations, techniques to mitigate and monitor noise
during construction and operation.

1.2 APPLICABILITY
This Subsection applies to all projects within the
Kingdom of Saudi Arabia.

plonill dlaliyl e1ndi ga adyigl odam go yapell Yl
AQuigdl abdhiell dua go dliboill piatell hyhaillg
aolell awlifll guilgd gile pgai olial 6)g4aall cilogleoll
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Aohiill oa@ groa Jo dawi daal pladiwl gl cgall
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1.3 DEFINITIONS dlayeill 1.3

e Amanat/Amana
Local Governing Authorities, Amanat is plural of
Amana

e Architectural / Engineering (A/E) Consultant
Any organization performing Engineering Detailed
Design for a Project on behalf of Amana

e Ambient Air
Air on the external side of a pollutant source property
boundary to which the public has access.

e Ambient Noise

All-encompassing sound that is associated with a
given environment, usually a composite of sounds
from many sources near and far.

¢ Biological Oxygen Demand

An indirect measure of the concentration of
biologically degradable material present in organic
wastes.

e Background Noise
All-encompassing sound of a given environment
without the sound source of interest.

e Coastal Water

The area of surface water on the landward side of a
line, every point of which is at a distance of two
kilometres on the seaward side from the nearest point
of the baseline from which the breadth of territorial
waters is measured, extending where appropriate to
the outer limit of transitional waters.

e Contaminant
A substance that is identified by the PME as having a
Regulatory Standard outlined in the PME Regulations.

e Community Noise
Noise emitted from all sources except noise at the
industrial or construction workplace.

alilol/ailol e
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e Construction Noise

Noise emitted from  building, demolition,

refurbishment or directly associated activities.

e Decibel (dB)
A unit of measure of sound level.

e Equivalent Continuous Level

When a noise varies over time, the LAeq is the
equivalent continuous sound which would contain the
same sound energy as the time varying sound.

e Fugitive Emissions
A gas or vapor emission or pollutant due to leaks or
other unintended releases.

e Industrial Premises
Any site or facility that extracts, manufactures, stores,
or processes any product or substance.

e Landfill

A place, location, tract of land, area, or premises used
for the disposal of solid wastes. The term is
synonymous with ‘solid waste disposal site’ and is

also known as a garbage dump and trash dump.

e Landfill Gas

The complex mixture of gases formed during the
decomposition of biodegradable waste, primarily
composed of methane and carbon dioxide, often with
trace concentrations of a range of organic gases and
vapors.

e Leachate
Any liquid percolating through the deposited waste
and emitted from or constrained within a landfill.

e LifeCycle
A series of stages through which a material passes
from the beginning of its existence to the end.

aguirill Jloel e aqilill clagnll o
hiiyi il ahaisidll ol pioyillg pagllg elidl je Qilill granll
il Jaui Lgy

(dB) J-LLI-I-LI: °
dgnll ygimo yulia cilang

inaboll joiell Ggnll ygiwo o
dgnll ga Jla .Jojll jg10 go guaAll ygimo pei) loaic
Jull dgnll délh yuai ple yging gall (paloll poiwoll

[tioj Jliioll cignll lgiginy
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Lhall gy Je algoll

drclinll galyoll o
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o Life Cycle Assessment 6Liall 6)ga oL
An assessment that analyses and quantifies the life | gl 6lirio gl Lo 6alal lall (ciliga) 8)ga yuéug Joy pudi
cycle(s) of materials and energy of a facility or Adoe
process.
e Noise Barrier clhgnll jo duloall jalga e

A structure, or structure together with other material,
that potentially alters the noise at a site from a before
condition to an after condition.

e Panel

The panel component of a hoise barrier is that portion
that, when joined together, produces a solid wall,
typically spanning the distance between supports or
posts.

e Presidency of Meteorology and Environment
The agency designated as being responsible for the
protection of the environment and the development
in the

of Environmental Protection Standards

Kingdom of Saudi Arabia.

e Pollutant

A substance, condition, or energy introduced into the
environment that has undesired effects, or adversely
affects the usefulness of a resource.

e Source

The point of emission or discharge of a pollutant or
effluent.

e Storm water

Runoff of rainwater mainly in urban settings during
high intensity rainfall events. Storm water may enter
and discharge to groundwater or other receptors
through storm drains.

e Wastewater

Water that (1) is or has been used in an industrial or
manufacturing process, (2) conveys or has conveyed
sewage, or (3) is directly related to manufacturing,
processing, or raw materials storage areas at an

Jia elagnll yéy g Joiay gpal algo co JAua gl Jua 4l
adail alla gul aaylw alla 4o Lo gago

daglll o
liln fjlag giiy gall cjall clla ga gl jalal aaglll yg4o
gl ciloleall gy @alwoll gile éale 2inyg Léo acoa aic

ailgall

aiull duloag alnyill Golell duuligh o
suleo pghig dipll diloa g dlgguuo Lgil (nle aakioll dgall

Angewllauyell d4looll s diull &iloa

Agloll o
auan pe lil lglg alull ] lgllas] eiy adlh gi alla gi 6alo

Balall gl ajgoll 8aila gile il }igi gi

Janoll
alibull cillaill gi ciligloll giyai gf ¢ilegil ahai

Jlhoill olyo
Jua qyanll ghlioll (ua guuydy Juin jlhoill olio §aai
iy gl jlhoill oo JAai adg pjell jlhoill Jgha dlaal
jlno Jula jo gjal cubidinio gl aragall oliall (ua Lgaypni
Jlhoill olyo

cnlliolio e

agelinll Jlocill g1a lgolariml i gi padiwi (1) giill olioll
wpnll culai gl Jaii giill ololl (2) gi guinill cilloe gf
gl cuinill aldoey épiilio hyiyi il olpoll (3) gf ganll
agelinll alhaoll g plall algll gujai ghlio gl aalleoll
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industrial plant.
e Recycling Hgaill 6ale] o

Refers to a series of activities by which discarded
materials are collected, sorted, processed, and

algall coa lghla jo piy puill abubidll yo alwbn ] piy
lgolaaiilg pla algo all lgligaig Lgialleog Lajjag dlogoll

converted into raw materials and used in the .62)31 dilaiio gliil 6
production of new products.

e Reuse pladiunll 6ale] o
The use of a product more than once inits same form | Jiloo gapilg aicin guaiy 63alg épo (o Jisl aiioll plaatiwl
for the same purpose or for different purposes. aaliao pleil gl
e Waste Stream aplaill gjlao e

The flow of solid waste from homes, businesses,
institutions, manufacturing plants, and industries.

¢ Working Face

The area of a waste deposit site that is currently being
worked, where new refuse is being deposited and
compacted into it. Once the working face is filled in
and daily cover material is provided, it is no longer
referred to as a working face, but rather is a
completed or daily cell.

1.4 ABBREVIATION
CALPUFF
California Puff Model

CAMX
Comprehensive Air Quality Model with Extensions

CEMS
Continuous Emission Monitoring System

CMAQ
Community Multi-scale Air Quality

CMB
Chemical Mass Balance

HAP
Hazardous Air Pollutant

Aabpillg dluwgellg Jjliell Jo adnll ablaill gaai
<lelinllg crinill ailhaog aylaill

Jucuirill g o

gl piy dua Lilla Lgile Jocll gy (pill dibilaill glayl gcdgo
Jreill ahin ediol apa01g .qua lghéng 6320 dlalao
Lgil yle clla acy Lata Lyl jliy ol Liogy arheill algo pagig
109y gl aloido &l (ua Ji . Jabuiri g

Gljlniadl 1.4
CALPUFF

aalby Lijgaylls aagoi

CAMXx
dlaalo co clggll 6agal Joli gagoi

CEMS
opoimoll Alileiill a1dlpo plhi

CMAQ
coinoll yqimo ple gunldoll aacio £lggll 62ga

CMB
ayiliogsll alisll jjlgi

HAP
dphall dlggll ciliglo
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e PME
Presidency of Meteorology and Environment

e PMF
Positive Matrix Factorization

e ppm
Parts Per Million

e REMSAD

Deposition

e UAM-V®
Urban Airshed Model Variable Grid

e BAT
Best Available Technique

e BRE
Building Research Establishment

e C&D
Construction and Demolition

e CFR
Code of Federal Regulations

e EIA
Environmental Impact Assessment

e LCA
Life Cycle Assessment

e LFG
Landfill Gas
¢ MoMRAH

e SDS
Safety Data Sheet

Regional Modelling System for Aerosols and

Ministry of Municipality and Rural Affairs and Housing

PME e
ainll along aloyill aolell awlil

PMF o
Julaul daganall Jole

ppm e
Jeulall 16
REMSAD

lgriyig dilguugpill @aioil ol dyll pliail
®UAM-V o
apanll ghlioll na Alfithll a1aagoill dpcioll a4 ubll

BAT e
aalioll cadlwill Jral

BRE e
clidl Al awngo

C&D o
pagllg Lidl
CFR o

adljarall aohiill ag4

EIA o
ayipdl Glpilill ppai

LCA o
oliall 6)ga pu1di
LFG e

dblaill jalao cljle

MOMRAH e
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e USEPA USEPA

United States Environmental Protection Agency

banioll iligll aiull aylen allsg

o Vv viv e
Volume Percent Jololl panll
e LAeq LAeq o

Equivalent Continuous Level

PME
Presidency of Meteorology and Environment

1.5 GENERAL REQUIREMENTS
Projects shall comply with all applicable requirements
and regulations of the PME.

1.6 APPROVALS
The PME has approval authority through the

Environmental Permit Program.

¢rabioll poimoll ygiwoll

PME
aipll along aloyill aolell awlil

asle alilhio 1.5
dohiily cllhiall g go gylbiall golgii i ciay
ainll along alnyill aolell awlipl acilill Lgy Jgoroll

aldslgoll 1.6
o cilaslgoll aio apailn ainll dlong alnyill aolell awlipl
auinl anlaill golip Jula

2.0 AIR

2.1 GENERAL

Air emissions from new facilities constructed or
existing facilities that are modified shall not exceed
Air Pollutant Emission Standards. The proposed air
pollutant sources shall be identified during the
planning phase of the project. The Air Pollutant
Emission Standards apply to both the construction
phase and the operational phase of the project.

2.2 AMBIENT AIR QUALITY STANDARDS

The Presidency of Meteorology and Environment
(PME) has established ambient Air Quality Standards
that are protective of human health. These Standards
in PME Ambient Air Quality
Standards. New or modified existing sources of air
pollutants listed in the PME Ambient Air Quality
Standards Tables must not cause these Standards to

are documented

be exceeded.

clggll 2.0
ple 2.1

alibioll g aailill cggll (o clilegdl jolaii i cany
pleo lgliaci oi (il anilall clibioll gi lian é3apboll
clggll ciliglo jalno ayanig .clggll (o ciligloll cileyil
wileo gihiig .cgpitoll hyhai alapo clifl ¢llag aayiaoll
alayog apuinill alayo Jo S gile clggll gia ciligloll cileyil

Copitolly Jyéiivill

huaoll clggll 6aga puleo 2.2
aolell awlipll) ainll ailong alnyill dolell awlipll Cleng
@agi guill hiaoll clggll 63g2 puleo (dinll &iloag alnyill
pleo (ua puleoll oaa uigi eiyg Jlwiyl dan &)loa (all
dlong alnyill aolell awlipll aclill hyaoll clggll é3ga
aliglol dacoll gi 8ayaall jalnell cuwii i caag aiull
acilill hynoll clggll 63ga puleo Jglaa (6 8jg4aoll clggll

uleoll oam jglai i alull aileag alnyill aolell auwlipll

2.3 EMISSION MODELLING AND IMPACT mel eLdig dAlilesidl da30i 2.3
ASSESSMENT
\ 13 I
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2.3.1 AIREMISSION INVENTORY clggll na dligloll dlesily dnlall apall doild 2.3.1

e For projects involving a new facility or process | 6212 ailoe gi 6lilio Jonii Jull eybioll auuilly
or for modifications of an existing facility or | <ay.63g2g0 ailor gl anilé shitio gile ciulaci gi
process an inventory of the air pollution | clggll yua dligloll dleyily aja doilé jigaig alac]
emissions anticipated during the construction | Jicuiri eaig cguitoll apuirill alajo Jua acagioll
phase of the project, facility start-up, and | alacl cag poiwoll cililoclly gapoll g slitioll
ongoing operations shall be prepared. This | g4 e4qill dblhio co §algiy Loy oAm yjall doila
inventory must be prepared in accordance | &wlill acylill &ulill jalnoll o clggll yra dliledidl
with the requirements of PME Control of Aiull &yloag alnyill dolell
Emissions to Air from Stationary Sources.

e Methods for determining an inventory of air | cililesil apa @0ilé alacl §ph Jga Junlaiolialangy e
emissions (as applicable) are detailed below, | cuifilli 6agpuoll Gyhllh (claiddl cunn) clggll
with the methods listed in preferred (most AhAai Jaill eudyill gl (@8a fisill) Jraoll
accurate) to less-preferred order.

o Direct measurements of the | clggll dliglo p4yil spiilioll Alwbidllacig o
concentration of air pollutants in the | pilioll daidljoll olkAi ol Jaloll jle J1o
stack gas or a Continuous Emission | coal ady ghll Jisl (CEMS) cilileyiall
Monitoring System (CEMS) are the | plhi wlhiig .adeall dlileddl dlily
most accurate methods of collecting dauan épleo dlilevidl piilioll &élyoll
actual emission data. CEMS requires | Jaiill aoladiwl aicq 46163 076 aliid
proper calibration to produce | auwill &éa jisl aqilii amni auanll
accurate values, and when performed Jeally afioll slivioll
properly, are most accurate for an
already-constructed facility.

0 A mass balance estimates emissions | oudi giph Je dliledidl alisll gjlgi jadlg o
by evaluating inputs of raw materials | dledl dloe gua plall algoll dulaao
to an emitting process and | dum ple dalisoll Jilgill cloa aliag
accounting for all various outputs in | dblaig «@yn oliog clggll o dliledil
the form of emissions to air, | aalf gig wana . pilgi giio gl /g opha
wastewater and hazardous waste, | Jaly juicdl yé algell dlaprog duldao
and/or the final product. All material Aaall gjnil gagoill
inputs and outputs must be
accounted for within the model for
accuracy.

0 Emission Factors are ratios that are | yul aiiwi i gra dliledidl Jolgea 0
based on the premise that a linear | ygiwo Ju aha &dilde agag auApd
relationship exists between an activity | Jc aailill clggll dliledl dodg hliill
level and the amount of air emissions | oam padill adayph Jg4i bo Lleg bl

.14
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produced by the activity. This method
for estimation is often the most
accurate prediction method available
for a given process if all process
variables have been accounted for.
Emission factors have sometimes
been developed from averaging
sources that differed by factors of five

or more.

2.3.2 MODELLING

Air pollution emission dispersion and modelling may
be required for certain projects as determined by the
PME.

When required by the PME, an appropriate air

as AERMOD,
PME approved
must be used to quantify the

dispersion model such
CALPUFF,

equivalent

or another

impact on ambient air quality beyond the
fence line of the facility for all air pollutants
listed in PME Control of Emissions to Air from
Stationary Sources.

In addition to air dispersion modelling, the
PME may also require photochemical or
receptor modelling. Air quality models such as
CMAQ, CAMx, REMSAD, and/or UAM-V shall
be used for photochemical modelling when
required by the PME.

0 Air quality models such as CMB,
UNMIX, and/or PMF shall be used for
receptor modelling when required by
the PME.

Refer to PME Control of Emissions to Air from
Stationary Sources for specific requirements to be
incorporated in this modelling. The emissions
modeled must meet the emission limits specified in
PME Control of Emissions to Air from Stationary

Sources.

1] &ireo aylocl aalio §uii daybh gal
J18 i a8 .alocll Alpcio cron alwa gi
go dlileyidl Jolge pghi glaill jac
Jolge calialy caliai ahugio jalno

Jisl gl jalno dwna

daanill 2.3.2
Liglho Tol clggll ra ciligloll cilesil pitig @a3oi Jg4i 28
alojill dolell dwligl 03277 Lo cuun direo gyjbiio 18

iyl ajlong

w3 aipll aylong alnyill dolell awligl calhi loaic
Jio culio clga cijgi aagoi pladiwl Jici lginn
Jal go jal (nalso Jiloo gi CALPUFFg AERMOD
ha la hyaoll cggll 6aga gile Dl 0% 2jani
Jia 6jg8anll clggll ciliglo croal élitioll glun
jalnall 3o clggll gra cililevidl o p%aill cillhio

&ipll &jlong alnyill dolell awlipll &cylill &ilill

Quwligl culhii 28 .lggll cjgi aaani (all dalayllg
ol ayilioydgnll aaaoill ainll djlong alnjill aolell
CMB (io clggll 6292 galoi pasiwig .culidimoll
aaaoill ua UAM-V gl /g REMSADg CAMxg
alnyill dolell awligl lgilhi loaic ayilioySgall

Aiyll ayleng

CMB Jio clggll 6aga ailei paiiwig
aaani g PMF gl /g UNMIXg
aolell awlifl lgihi loaic cubidiwoll

Qiull ailoag alnyill

(0]

Jo clggll o aliletidl 16 p4aill Allhio ql] cgapl giap
ainll ajloag alnyill aolell awlipll acylill ailill jalnoll
.23goill laa qia lgaljal eiy 633a0ll cililhioll ale glbll
Jo 63ylgll cililetidl agaa aaaoioll clilewidl guli gi caaug
gia clileridl ua p4aill aiyll djloag alnill aolell awlill

anlill jalnoll 4o £lggll
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2.3.3 IMPACT ASSESSMENT Hill pudi 2.3.3
Using the results of the modelling above, those | julai aaai g ,oulel 6a)lgll aaanill ailii plaaiwl aic

emission sources causing Ambient Air Quality
Standards beyond the fence line to be exceeded
must identify additional measures to ensure that
those Standards are met. See PME Control of
Emissions to Air from Stationary Sources for more

detailed requirements.

2.4 AIR POLLUTION CONTROL
2.4.1 GENERAL

All
ongoing operations must comply with the provisions
of PME Ambient Air Quality Standards, PME Control of
Emissions to Air from Stationary Sources, and PME

construction, start-up, commissioning, and

General Environmental Regulations and Rules for
Implementation.

2.4.2 SPECIFIC SOURCE EMISSIONS
that the specific
processes/operations must design air pollution

Facilities include
control measures to meet the limitations listed in PME
Control of Emissions to Air from Stationary Sources
Tables.

2.4.3 GENERAL POINT SOURCE EMISSIONS
All
provisions of PME Ambient Air Quality Standards,

air emission points must comply with the

PME Control of Emissions to Air from Stationary
PME
Regulations and Rules for Implementation.

Sources, and General Environmental

2.4.4 MOBILE POINT SOURCE EMISSIONS
All
provisions of PME Ambient Air Quality Standards,

air emission points must comply with the

PME Standards for Control of Emissions from Mobile
PME
Regulations and Rules for Implementation.

Sources, and General Environmental

2.4.5 EMISSIONS TESTING
PME Control of Emissions to Air from Stationary
Sources (point sources) requires all facilities to

puleo jglai Jro i Lf1.|J| dlileridl oaa jalnol aralr|
Juleoll elli auli glonl aluull ha la hiaoll dlggll 63ga
g0 clggll o alilesidl o pfaill cldhiol ggagll giap

Jisl Junlaiy cildhioll gle Jgnall aplill jalaoll

clggll ¢1gli 3o aall 2.4

ple 2.4.1

Jucuiillg Jreddiill eang apuiill dloc gubilali gl ciay
aolell awlipll ptal go époiwoll Jyciivill cililoeg il
allhiog hiaoll clggll 63ga puleo o aill diloag alnyill
anhillg ailill jalnoll go cgell 1o clileyidl 16 p4qill
Lgaphil aolell ayipll aclgallg

613120 jalno Jo dlilewidl 2.4.2

63300 Juciivi cilloe Jonii il cliioll eni gl cany
clilesidl agaa gl Jgogll clggll cigli (na adai il
jalnall 3o dlggll o clilesidl ua p4aill Jglaa yia 6ylgll
aipll ailong alnyill aolell awligl go 8jalnll ailill

dole duubwi jalno Jo clileddl 2.4.3
clggll 1o clileyiall apubinll jalnoll groa guileii gi cay
Jio paill Allhiog hinoll clggll 63ga puleog plial co
aclgally aohillg alill jalnoll go clggll gra cililevidl
ainll ailoag alnyill aolell awlil go éjalall aolell agipll

a5paio auublwi jalno Jo cliledidl 2.4.4
o clggll ra alilesill aiilill jalnoll croq uilodi gl iy
Juo pAnill alilhiog hinoll clggll 63ga puleog oKl
aclgally aohillg ailill jalnoll go clggll qra cilileyidl
ainll ajlong alnyill aolell awlipll Jo &jalnll aolell dyipull

aliledidl jlial 2.4.5
aulill jalnall go clggll a clileyidl a6 pdaill cilhi
aiyll aylong alnyill aolell awlipl aclill (auulwill jalnoll)
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undertake stack emission sampling for specific point
sources. The requirements for such sampling are
specified in PME Control of Emissions to Air from
Stationary Sources.

2.4.6 CONTINUOUS EMISSIONS MONITORING

Point sources must comply with the provisions of
PME Control of Emissions to Air from Stationary
Sources. This specifies what sources must have
monitoring equipment and the quality assurance

requirements for that instrumentation.

2.4.7 FUGITIVE EMISSIONS

Certain volatile organic compounds (VOCs) and all
hazardous air pollutants (HAPs) operations must
comply with the requirements of PME Control of
Emissions to Air from Stationary Sources.

apull jalnol galaell clilel Alice 3ail clivioll groa Jo
Jia 6)g930 dlirell oaa Jioy anlall dlbilhiosllg .63300
ajlill jalnoll go clggll gra clilesidl o pAnill adyig

aiull ailong alnyill aolell awlill go éjalnll

opoiwoll clilegidl aiélpo 2.4.6
gio pAnill plal co apubwill jalnoll galgii gi a4
awlifll go éjalnll aulill jalnoll Jo clggll yra clileyill
Jl caay guill jalnoll 330y lamg .aipll 4jlong alnyill aolell
6jgaill cllil 6agall a4li cililhiog a1élpo cilaco lgl jo4u

Cilacollg

dipwioll aliledidl 2.4.7

aigre Alidpo Joaii il Aldoell gioa galgii g 21 4
dllhio co 6phall clggll diliglo cioag 63200 6plhio
g0 opalall aulill jalnell o clggll g1 dlileyidl na Al
Aiull ailong alnyill dolell dwlill

3.0 WATER AND WASTEWATER DISCHARGES
3.1 GENERAL

Water is a critical resource for the Kingdom of Saudi
Arabia. The resources include the Persian Gulf/Arabian
Gulf, groundwater, and storm water runoff. Criteria
have been established by the PME to minimize the
impact on these water resources, the ecosystem and
the community.

3.2 GENERAL REQUIREMENTS

Projects shall comply with all applicable requirements
and regulations of the PME including but not limited to
PME General Environmental Regulations and Rules for
Implementation; PME  Wastewater
Standards for KSA.

Discharge Characteristics and Impacts
The

control

Discharge

[ ]

o] regulations are designed to
the discharge of various
pollutants including those described

in the following subdivisions.

Chemical
Risk of direct negative acute and
chronic effects to organisms from

cajnll olio caypnig olrell 3.0

pole 3.1

Qagewll dupell 4alooll 16 dogoll jalnoll aal Jra@ olioll
oliollg gupell aulall / ujlall aulall jalnell oda Joiiig
Alnyill aolell awligl Ciengg Jlhoill ol ganig dragall
oaam olwoll jalno ple pilill o Juldill juleo ainldl diloag
gilaell goinollg enhll puaglganll plhillg

asle clilhio 3.2
aohiilly caldhioll cioa gco gylitoll galgii Ji oy
¢y aiull djlong alnyill dolell awlipll aelill Lgy Jgocoll
i juleog aolell apipll aclgéllg dohiill ile pniaj il
aipll djlong alojill éolell awlipll aclill capnll olw

cynill dlloc jlilg pilna

@yni g6 psaill dohill poni gl o
J1a 6jg83oll clli lgia Loy dligloll caliao
alill arepall plindill

gulioid o

aiojollg 6alall opitlioll aylwll jlidll phalao
agarell cligloll o anll ciliséll gile
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organic, metal, chemical, and | hiip log dciiiollg &ilioidllg atincollg
radioactive contaminants and the .cuulgylig olyoll 62g2 16 yalasil jo Loy
associated reduction in water and
sediment quality.
0 Nutrients such as nitrogen, | dlawgally Jagpidill  Jio dbacoll o
phosphates and derivatives Llogil&iiiog
= Risk of eutrophication, potentially | lgic giij a8 guill .abacolly cliédl phlao =
resulting in changes in the species | @gligell dileoinol glgiill Al 1 dilpéi
composition of phytoplankton | gl pgouwll  aaiioll  cilahllg  ayiliill
communities, toxin-producing algae | uilill elhell glada phlao gjlall allabll
or harmful algal blooms. Risk oflossto | padicagyh jghig Julkill Jula jo jgocoll
submerged vegetation through agiliill ayguall alisll Jai ey JrawmAill
shading, development of hypoxic | claill dleoai &iy o dlpcillg daill
conditions due to decomposition of | cdlahll g dawsdill pai cuy arclall
excess plant biomass, changes in | pai cun clilgall ciliag gl @aobwll
benthic community structure due to <Uad panAill
hypoxia or toxic algae, or fatalities of
fauna due to oxygen deficiencies.

o Organic Matter dignicllalgell o
= Reduction of oxygen in water due to | cuhll 6abj cuny eloll o JrawSill paj =
increase in  Biological Oxygen | dlilgiall dliag .graglgdl gawsill ple
Demand. Fatalities of fauna due to | &y g6 dlpeilly gowsil péi cuuy
oxygen deficiencies and changes in Arelall cliadll cAlepqi

benthic community structure.

o0 Physical Including Thermal aylall lgiog avibijiall o
= Litter is a danger to wildlife from the | apll slall Glifls jaypei éficoll Ablaill =
risk of ingestion or entanglement. | a4 peill jiqug .chlivill gl cuill jhal
Temperature variations affect | e anll GlifBll 6)a8 pale §jlall cilaja
survivability of organisms in an Jraglgdul plAill Jala clayl

ecosystem.

0 Biological Jaglgull o
= Un-stabilized fecal or related matter | algoll gi épaiwoll pé ajlpdl algell Jaai =
introduces pathogens harmful to | ehill glall ploill dliwo alnll dla
ecosystems and public health. .Golell aanllg aiaglg4ull
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Sources of Discharge

(0]

Wastewater Treatment Plants

Treatment facilities that process
water from sanitary sewers, industrial
sources, storm sewers and other
sources.

Industrial Facilities

Industrial sites where the facility
processes utilize water for production

and/or cooling operations.

Other Facilities
Other that
manufacture industrial products but

facilities may hot

still generate a water discharge.

Design and Permitting

(0]

This section is intended to provide

guidance for planning, designing,
permitting, monitoring, and reporting
of water and wastewater discharges.
There be

between

should continued

coordination design

engineers and environmental

specialists to complete design

phases and reviews required for

permit completions.

Example of discharges:

Sanitary wastewater

Industrial wastewater

Seawater cooling water

Storm water runoff

Irrigation systems

Condensate/Boiler/Cooling tower blow-down

(0]

Planning/Permitting Discharges

cynill jalno e

«@nllolo dalleo dilhao 0

Jc &qilill olioll gllei pill @alleoll §alpo =
arelinll jalnollg puanll @pnll Al
.Jpal jalnog jlhoill olo (fjlaog

acelinll alibioll o

lged  padiwi dyn delindl cdlgoll
upill gl /g aliiyll Aililocl olwoll 6litioll

gl aliviell o

dlaiio jani J a8 gl gall Gliiell =
.oltoll capni JIji o lgidl arelin

aylnillg pronill e
dlaliyl pagi ga pwdll laam jo gayell o

£9)g dudljollg ayjlnillg pronillg hihAill
«apnll olog olioll cayyni dlloc p)lad
Ju joimo Jolei cllim Jgiy gl waug
Jlao 16 gunidollg pronill junaigo
dlealpoll ehalg pronill Jalio Jlosy diull

aylaill JloKiwl aojlll

reqypnill dldoe pale Jlio
Jganll@mnlliolo e
arclinll cailiiiinll Jo capnllolio o
oo yypiolio @
Jthoillolyo Jgha
gl phi e
upill alpi/ Jalell /cilaidoll olal gupull gyaill o

ayill dldoe ayylni/hhii

(0]
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Discharges are subject to pollutant
concentration limits as detailed in the
PME The
Standard shall be that all discharges

regulations. Design
are segregated and connected to the

appropriate central infrastructure
systems where available (for example:
be

connected via lateral to the City's

sanitary  wastewater  shall

sanitary wastewater collection
system). Note that in some cases

be
Quality

pretreatment will
required to meet Water

Standards prior to discharge.

As part of the project planning and
design, a narrative along with water
balance diagrams shall be prepared
which describe and show operations
contributing to the discharges. This
shall include flow rates at intakes,
discharge locations and treatment
units and provide water quality
characteristics. Key monitoring points
shall also be identified. This narrative
and supporting information shall be
included. in the permit application
with detail,
including calculations, baseline data,

package sufficient

projections and justification of

assumptions.
Assessing process materials is

important to environmental
protection and economic evaluation.
Using environmentally benign
alternatives to industrial materials and
chemicals is beneficial for reducing
contaminant concentrations in
discharges to the central wastewater
coastal and

treatment systems,

marine environment, or other water

dliglell jpayi aganl cynill dlloc cAAi
anhilg gulga ga Jraoll gaill gle
Jeig aiull auloag alnyill dolell awlipll
cioa Jna gile Jooy gl pronill jlyco pile
audll anhily lglingig wynill cldore
dalio &uils Loiia aulioll &1jbyoll ariaill
@nll ol hyy piy :Jliell Juw ple)
dhnilo iapg (aiaell 1o ganll @mll
Joc pjulll go g4y Juaill yacy g ail
olioll 6aga puleo aunlil aédnuo aalleo

1y ggpitell pronig hihai jo sjasg
giloll gjlgill cilhhao co anila ging
gull Jueiiiill dilloe aAgig cani duyay
Joiiy 1aag .caynill dldoe 1 palui
célgog gaill Aalo na ganill diulaco
Pilni jagig dalleoll dilangg cyynill
auubumill &1élpoll hlai ayaaig .ololl 62ga
acall clogleog aoilall oaa glalg Lew
Loy &rald Juolaiy qylaill A14ii doja (a4
hall aliluyg  anbwall cldoell  lgia

alaliadl ypig alblawyllg seajoll

ainll aloal Taa ogo dllocll algo pndi
Jilay plhaiwl glg  .galniall epaillg
algolly  aiclinll  algoll  Liiu
o dligloll AlpSy ghasl aao &)ilio)sll
dalleol &yjSpoll phill (all caynill dllec
gl ayadlg aabwll aiyllg capnll olo
pladainlg aealpo .gpalll aiilell ajlgoll
allea Jeyay Jilal
p9gao pghi alayo (aa lgala] wqy
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resources. An effective review and

use of alternatives
be
concept development stage and
with

and

shall included in the project

approach to compliance
environmental

Standards.

Regulations

Reclamation and Reuse
be
opportunities to reclaim and reuse water to reduce

Projects and processes shall reviewed for

demand and discharge volumes.

Monitoring Provisions

Water and wastewater discharges
shall include appropriate provisions
for flow monitoring and water quality
sampling at key locations determined
by the PME. Other internal monitoring
points shall be considered as needed
for process control and data
collection. Monitoring locations shall
be designed with safe access, proper
for flow

hydraulic  conditions

measurement, lighting/power,
mounting / storage of sampling
equipment and weather protection as

needed.

3.3 CODES AND STANDARDS

Refer to PME Wastewater Discharge Standards for
KSA, PME General Environmental Regulations and
Rules for Implementation

Hileollg daohiilly Jliiodll agillg cgpitoll

oladiwl éalelg adniuwll =
olioll aulnil poya alal dldeellg gjlitell Aleiwl o

canill cilyosg culhll paal lgolaaiwl salel

aualpoll plial

oAl @mnll ol cayni cillor Jonii
dlireg  ganill ygiwo aidlol dnulio
Ry golgo 1o olioll éaga yulidl
aipll ajlong alnyill aolell awlipll Lmaani
aaly &1dlo célgo (pa padill (uiig
allocll pa e4aill dalall cuwa gl
araljoll galgo pronig .dlilull coag
aiilg)argll wagyhllg diol Jgng Aalios
aalhll /g)lidlg goaill gulal aupwlioll
ailong alipell 34l claco ujailjigaig
Jioyl G quéahll

Jaaq

Huleellg alg4ill 3.3
awligl yo épalall cpnll olio cypni pleo (il egapll gap
aclgallg daohiillg .a4loolly aipll dloag alnyill dolell
aipll along almjill dolell dwlifdl acilill dolell apipll

40SOLID WASTE
RECYCLING

4.1 GENERAL

This Subsection provides guidance for Design

MANAGEMENT  AND

Standards related to solid waste management and
recycling.

Lopgai alelg aunll dlilaill 6)la] 4.0

plc 4.1

pronill pnleo gogl dbliy] pejall pwdll Ao 4o,
Lapgai 6alelg adnll cilylaill éjlal aaleioll
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4.2 CODES AND STANDARDS puleollg alg4ill 4.2
e Refer to PME General Environmental | aolell auiull aclgdlly achiill all ggafdl gap e
Regulations and Rules for Implementation Lgan il ainll &iloag alnyill dolell Guulipll aeylill
e Refer to the PME National Landfill Design and | (jalao pionil qpihgll jhcoll pall ggafl giap o
Operations Standard for KSA dolell awligl Jo jalall arlyeinill Aliloellg Giblaill

dageull aupell 44loolly inll diloag alnyill

e Refer to PME National Material Recovery and | o6alciul arilhgll Glaliydl adrig gl cgal nap o
Recycling of Waste Guidelines Document for | &olell awligl jo éjalnll Abilaill pgai 6alelg algoll
KSA. uagewll auyell 4looll ainll &ilong alnyill

e Refer to PME Waste Acceptance Criteria | awlifl jo jalall diblaill Jgi6 jlico gl cgafdl oy e
Standard for KSA .Q4loolly diull &iloag alnyill aolell

e Refer to the PME Waste Classification | go jalall dblaill @iini jieo gl ggafdl ap o
Standard for KSA auyell a4loolly ainll &iloag alnyill dolell dwlill
.AQngeull

e Refer to the National Best Practicable | Jnail diibgll aabiydl dlhauloell all cgafdl nap e
Environmental Options for Waste Disposal Juo dblaill go plaill ddoell ainll dllall
Guidance Note for KSA Quagew|l aupell d4looll

e Refer to the National Waste Storage Standard | dblaill gjail gpibgll jhcell pall ggafl o
for KSA uagenll auyell 4looll

o Refer to the Waste RCC Standard for KSA aunpell daloolly AblaillRCC jlico gl cgapll iap o
Qngeuwll

e Refer to the National Waste Transportation | dblaill Jail gpibgll jlcoll pall ggafl giap o
Standard for KSA uagenll auyell 4looll

e Refer to the National Waste Training and | go (alill ple cypaill jheo pll ggadl nap o
Assessment of technical competence of | ailoolly Juleédioll ariall 6:lasll pndig Ablaill
operator’s standard for KSA uagewll auyell

o Refer to Geosynthetic Institute. .Geosynthetic Institute gl cgapll ap o

e USEPA Waste Transfer Stations: A Manual for | ginl qslocll Jdall {USEPA dllaill J&i dlhao e
Decision-Making” 2002, EPA530-R-02-002US | EPA530-R-02-002US 40 CFR 258 ,2002" jljall
40 CFR 258 - Criteria for Municipal Solid bl adnll ablaill jalaes anlall puleo -

Waste Landfills
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4.3 PROJECT PLANNING
4.3.1 SOLID WASTE MANAGEMENT
4.3.1.1 GENERAL

e Project planning shall include provisions for

solid waste management and recycling
(including waste avoidance and reuse). This
must include determining waste types and
volumes as well as requirements for handling,

storage and disposal.

e The facility's solid waste management
practices must be consistent with all PME
policies and regulations.

4.3.1.2 DEVELOP PROFILE OF THE FACILITY

Include information on number of employees,
material inputs, waste generating manufacturing
commercial, residential

processes, institutional,

material outputs, along with estimated growth.
Identify storage areas, storage containers, internal
collection methods, and appropriate disposal landfills

(onsite or offsite). Identify person(s) in charge of

alnll Ahlaill glayl plal cgpitall hylhai jori; e
éalelg dblaill cuini lgra Loy lopgai éalelg
planlg glgil ayani clls goniy Ji cag (lgolaaiwl
alglioy anlall aldhioll gl aalnyly cllaill

gl adnll allaill ojlal clwyloo Jg4i i ciay los e
8)alnll aohiillg cilwluull croa go adwio dlitio

cilloeg algall ciulaaog guahgoll aae ghiy cilogleo aljal
aylaill olgoll gilgig ciblai lgic giii il grinill

38l0g aullall gaall §ybg Al ciliglag Al ghlio
Jac qyanig (gdgell gjlag cagell (1) duwliell diblaill
dblaill gjlal plai guhig yalciwl Juicoll plaihill

ool bubhai 43
aulnll ablaill jlal 4.3.1
ole 4311

Lgio yalaillg lgiyjaig ciblaill

Aiull &long alnyill dolell awlipll jo

6lirioll udypeill caloll alac) 4.3.1.2

JHAdil goill ciila gl &ifllg duuiugollg

Blitioll oAyaii iig Lapgai 6alelg aulnll

review, implementation, and execution of the solid
waste management and recycling system for the
facility.

4.3.2 WASTE GENERATION
4.3.2.1 WASTE STREAM
e Waste surveys and/or projections shall be

Gililaill aulgi 4.3.2
ablaill gjlas 4.3.2.1

puail aleagill gi/g cililaill gwo cililoe Jlos| piy

cloeg aaliao glgil ajanig olibioll cililoc

Ha8i g oliiioll ge giii il ciblaill cayini

completed to evaluate facility processes and
identify different types and classifications of
wastes generated by the facility. Rates of | (jaill pndi g6 6achuoell dblaill aylgi dilaco
generation must be estimated to help .4lglioll dciug allall
evaluate current storage and handling
capacity.

o There is a need to plan for | pagllgclidl plal hihAill all dala cllimg o
piadi giyg  6adldl Jlodl clla o Loy
dlong almyill éolell awlipl clpaaill

Aalall aie aunaigll giligl go sjas aiull

construction and demolition (C&D)
debris

Estimates are to be provided to the

including excess sand.

PME as part of the engineering

documentation when necessatry.
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0 To predict new construction waste
generation rates, refer to the United
Kingdom Department of Environment,

Food, and Rural Affairs (DEFRA)
funded BRE research on
“Understanding and Predicting

Construction Waste” (2008, WR0111).

This research  predicts waste
generation rates for a variety of
building types based on key

performance indicators of either m2
floor area or project value.

= Referto the most recent construction
waste benchmarking values from the
United Kingdom as a standard. The
designer is responsible for using the
appropriate basis for project specific
estimates.

Waste generation rates and their source shall
be included in a design basis report and
justified based on material balances, current
data for similar facilities, industry values,
and/or independent studies. Include forecast
of waste generation by type and volume for a
minimum of 10 years.

4.3.2.2 ONSITE STORAGE

Jo 6aall ablaill agi cilaco cagil o
BRE cilul il ggapll nap il Jloel
Joguilllg clacllg aiull ojlig Jo dlgooll
ciblai pga" Jga 6anioll a4loolly aragyll
Liii .(WR0111 . 2008) "lg §uiillg eLidl
clgitl ciblaill aylgi ciulacos ¢ilaill oAm
alpiigo ul laliiwl ilioll jo @aliap
ol gyo jio anlwoy clgu apuuiyll claill
.£9pitoll doré

areqyoll aijlanll p7p ¢iaal gl cgall oy
6anioll a4looll jo ayuirill Jlocl cillail
pladiul ge Joguiall g panall yeos
anlall clpaaill gl cunlioll guluwill
£9pirolly

Juo lajalnog dblaill adgi duaco alia] ciug
algoll 6an)i cuwn lgliacig promill Aluulwl pyai
duelinll pyallg agiliiioll ciliiioll agllall cililullg
anlall aileagill ahal .alaiwoll cilwlall gi /g
10 Je Jai d 630l panllg cgill cuwn cililaill aylgiy

.Cilgim

chgoll gua jaill 4.3.2.2

e Segregation for types and classifications of | lgilaiinig dblaill glgji cuna Jnall pagi gis e
wastes shall be provided to promote waste | lgio Jal4ill gl éalciwllg plaaiul 6ale] jijeil
reuse, recovery, or efficient disposal. Waste | 63120 gph Jua jo dblaill pjai aag .auleay
shall be stored by methods and in labelled glgji £o ddalgiog duulio doguigo dligla siag
containers appropriate and compatible with Aireo Ablai
the specific types of waste.

e Storage capacity shall be sufficient to comply | aohiill Jliiodl aal Jjaill dew Jjgii Ji oy e
with regulations and collection frequencies | Jgud puleo jlico a6 angell coall JIAT saog
outlined in PME Waste Acceptance Criteria | &nalindl 6530llg dblaill catini jlicog cililaill
Standard for KSA, PME Waste Classification | Jo galaill adoell aindl aljall Jrail darihgll
Standard for KSA, PME National Best | gc ¢jalnll ablaill jjail (pihgll jlieollg dblaill
Practicable Environmental Options for Waste | aujcll 44loolly aiyll ailoag alnyill aolell dwlill
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Disposal Guidance Note for KSA,

where applicable.

accepting that type of waste.

Management

4.3.3 MATERIAL REUSE AND RECYCLING
4.3.3.1 MATERIAL EVALUATION

recycling in or outside the facility.

glass must be recovered for

whenever possible.

4.3.3.2 IDENTIFICATION OF MARKETS
e Recycling Facilities

e Other Businesses

0 Some manufacturing and

take solid wastes that

otherwise be landfilled.

National Waste Storage Standard for KSA,
Refer to the Waste RCC Standard for KSA

4.3.2.3 IDENTIFICATION OF DISPOSAL FACILITIES
e The planning effort must identify the facilities

at which waste will be disposed. These
facilities may be KSA municipal landfills or

other commercial facilities that may be

e Onsite disposal and offsite transportation
must adhere to applicable PME Waste

e Current or expected waste streams shall be
evaluated to ascertain potential reuse and

e Materials such as plastic, paper, metals, and
recycling

0 Survey and review existing recycling
facilities for their acceptance of
common materials such as plastic,
aluminium, paper, and glass. Industrial
recycling facilities may take other
metals for separation and recycling.

industrial businesses may offer to
take waste streams for their own
feedstock. These businesses may

dablaill RCC jueco yll ggadl pap &ageuwll

Jliill galpo aanti 4.3.2.3
lgsa oiy uill galpoll hyhaill agga 2ani g ey o
galioll oam Jgai gl g4ayg .Cblaill o alaill
clli J1di a4looll aylai galpo gl ayaly cilylai yalao
«ablaill yo glgidll

cagollgjla palllglaig cégoll pna palAillaic ciqug o
awligdl go éplall cillaill g)lal puleol Jliiodl
.Alnll &iloag alnyill aolell

Lopgai 6alelg dbilaill pladiwl 6ale] 4.3.3
algoll pudi 4.3.3.1
o 25lill araginllg allall chlaill gjlao ppéi piy e
Gajoll gjla gl Jala pgaill 6alelg plaaiwll 6ale|

Jaleallg §jgllg cliiwalyll Jio algall 6alciwl piig e
Joill aulhiy lo cuna Llapgai 6aleyd alajlig

ayjlaill Jlocill ayani 4.3.3.2
Hoaill 6ale] galpo
Hoaill 8ale| galjo decaljog quwo elpl o
algoll lglgid yao &djeol éagagell
319llg pgtigolilly clyinnlill Jio dcibill
poaill oalel galio aali aag .alajllg
Lapgai 6alelg Llavjpal Jaleoll arclindl

gl aylai Jloel o
Jlocilly cuinill cilga jacy pgdi 26 0
loalgol ablaill glao aaly gail ayjlaill
ablaill aBpill oam aali asg .augill
«clla dgl layoh J40oll o g ill aulnll
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4.3.4 ENERGY RECOVERY OPTIONS
4.3.41 GENERAL

Certain segregated waste streams and
wastewater sludge may be considered for
energy recovery. These include biomass
(including municipal solid waste), landfill gas
and anaerobic digestion products such as

biogas.

4.3.4.2 BIOMASS ELECTRICAL GENERATION

Biomass refers to organically derived
materials from high quality feed stocks such
as trees or grains and low-quality feed stocks
such as municipal solid waste. Burning
biomass to recover energy is a common
practice that can yield energy from what

would otherwise be landfilled.

Biomass used for energy generation shall only
be for waste that has no other use. For
example, wood or paper products that can still
be recycled to form other wood or paper
products is more productive than energy
generation.

Burning biomass for electrical generation
in PME air
contaminant discharge levels and Waste

must adhere to regulations

Management regulations, for waste handling,

storage, transportation, and disposal

regulations.

4.3.4.3 LANDFILL BIOGAS

aslhll clajiwl Aljba 4.3.4
ple 434.1

slong alnaioll cililaill gjlao gacs gia phill J4o)
alidll yori laag .aalkll clajiwl @pnll olo
dljleg (Qaldl adnll dblaill lgia Loy ) qguall
ol jlell Jio pilgmulll prgll cilaiiog Jalaoll

duguall aligll clipg4ll algi 4.3.4.2

Jo Lgnce aaiiioll algall (] &yguall alidll i
cagiall gi jlauiill Jio 8agall ale agill algall
ablaill Jio 6agall anasio aacill dligjaog
gclajinl qguall alisll gyn acy  &aldl adnll
J40y oo aalhll giii g y4oy acilii dwyloo aalhll

Jraladyphy aias

bhaa aélhll algi na dyguall alisll pladiwl jgiug
Juw qale Al plaaiwl gl gud paill Allaill yo
éalel J401 §jall ol cuiall cilaiio Jlji of . Jlioll
o &yalii] isl gyal ap8)q gf aruini claiiol Laygai

Aalhll aylgi

ol gl ey eyl adgil ayguall alisll gja Jlg
clggll dliglo cayni dbgimoy anlall daohiilly
lgisjaig cibilaill alglio Jal o cllag cililaill g)lalg

lgaynig lplaig

ablaill galao go diguall ciljlell 4.3.4.3

aignell alishll Jaii angnn aayphy Lgijlal coi gl

e Managed correctly, organic matter from .
municipal waste in landfills will degrade | (ulgad Jauiy qalll ablaill jélao na 6agagell
anaerobically and produce landfill gas (LFG) | yileaoheo pia sging gall dblaill jalao jlé Riiig
which generally contains at least 50% | pdvioll aullég .Jaill pile %50 duwiy glivoll jlé
methane, the majority of the remaining LFG is | .gpaill §jjill ciljlellg gguall apmsi Juli g@ aio
CO2, and other trace gases. LFG has a higher | dlaal ple ¢jad) dblaill jalao dljle  gioii
global warming potential than carbon dioxide | aill ggiyall apwal qili go glel gl gulyiadl
because it contains methane, and therefore | lgolaAiwlg lgitdlio ciay pallillig glitell gle yging
shall be controlled and considered for energy Aalhll elayinl
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recovery.

A common method for electrical generation is
to run the biogas through either modified
compression ignition or modified spark
ignition internal combustion engines. Biogas
will not self- ignite in compression engines
and thus a small amount of diesel fuel must
also be injected for combustion. Spark ignition
engines can run on 100% biogas. Both
engines will run much hotter than normal and
will need an efficient cooling system to
prevent engine wear. Waste heat can be used

for other purposes within the facility.

4.3.4.4 ANAEROBIC DIGESTION BIOGAS

Anaerobic digestion is a process where
microbes break down organic waste without
the presence of oxygen. The microbes release
methane and carbon dioxide as a gaseous
waste product and stabilize the solid portion
of the input waste. The biogas that can be
captured and used to generate electricity,
while the sludge effluent can be used as is,
separated into liquid and solid portions, or
disposed.

The year-round warm climate in Saudi Arabia
is ideal for energy and material production
from anaerobic digestion. Current methods
for anaerobic digestion use constant
mesophilic or thermophilic conditions, where
mesophilic conditions are between 30°C and
38°C and thermophilic conditions range from

49°Cto 57°C.

the
compatibility of feed stocks to produce

The anaerobic digestion process,

methane, and the composition and frequency
be
understood thoroughly to accurately assess

of expected waste sources shall

digestion potential.

Jueiini g elpgall algil aciliv aayh cllimg
Jletiily qulala glyial Ao Jula o o] gguall jLell
Jacoll jlpitlly alala gljial Ajao gl Jacoll henll
henll alpo g lfila gguall jlell Jeiiy glg
Jitall agdg go épen dps Jan LAY ciay (llillhg
Jocll lgifosa jluidly Jledll Ajao Lol gliaul
sl aigauy pépoll I8 Joepn . gginll jlell %100
Jli gial Jlea api plii gl glaliauug alicoll o
cilolaaimy dalell dyliall pladiwl jh01g .cljnoll

Slitioll gl gapoll Jala gl

Joralll praglly souall jléll 4.3.4.4

lgra dbigparoll pgdi dloc o ygraulll prgll
§lhig .Jawsl agag gga yencll ablaill Julaiy
diya gile Jgupall apwAl ilig glitell dlbigpatoll
alalall ablaill go alnll sall cuiig ajle cilylai
aygil aolaaiwlg ablaill G40y gall gguall jlel
go alilwll cillaill plariwl jSo) Ja gia clipg4ll
gl alng alilw cljal (ull lglna gl o o4 6loall

Lgio Jnlaill

&agewll dupell a4looll a gaalall Alioll picig
ergll 3o algallg aalhll gliiy Lillio plell jlao ple
Julgaulll prigll allall gphll padiwi . pilgaulll
cun ghall cisill gl aulill alaicoll jlall gy
dnja 389 30 Ju lo dlaicoll §jlall cagph aglyii
57 yul 49 Ju bo gylall cauAill cagphh aglyiig &igio

.Qygio 4qja

algoll galgig pilgailll pAgll dloc pgd 1oy
ciblaill oL filgig ugsis lisal i aliiy &gl

aaay pngll Alikio] audil iloliii [oga
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websites.

e Inputs, emissions, and effluents

criteria as applicable.

4.3.5 DISPOSAL OPTIONS
4.35.1 LANDFILLING
e Based on waste types,

needs of the project.

e For on-site disposal facilities

protection.

4.4 SOLID WASTE COLLECTION

4.4.1 WASTE COLLECTION
RECEPTACLES AND CONTAINERS

refuse as a health and

any time.

e Information about design and implementation
of anaerobic digesters and associated
equipment can be found at USEPA AgSTAR

anaerobic digestion must conform to PME
regulations regarding water, air, and waste

identify available
disposal capacity at PME municipal or private
facilities capable of handling expected project
disposal needs. In project planning there shall
be confirmation of disposal capacity and
commitment from the facility to support the

including
landfills, these must meet current industry
Standards for environmental regulation and

SYSTEMS,

e Non-combustible on-site collection systems
and containers shall be provided for the
immediate collection of waste generated
during any municipal, industrial, construction,
and/or demolition work. Due to the nature of

fire hazard,

accumulation of waste outside of a waste
receptacle or container shall not be allowed at

e On-site collection systems and containers
shall be of an adequate size for the volume of
waste predicted to be generated per project

aohil guhig proni Jga dlogleo alay| J4oig o
ahijoll cilacallg agilgailll Luall ahuwlgy prgll

USEPA AgSTAR éuigjilull célgall a Lgy

o aqilill sloallg cililesidlg culaaoll galgii jlg

alnyill aolell awlipll anhil go pilgaulll pAgll

aiblaillg elggllg oliall puleo a4y Loyé dinll jlong
elAiaull cuun

Glaill aja 4.35
aplaill joh 4.3.5.1
bl acw aani ey ablaill glgil gale cliy o
aolell awlipll acilill anlll galoll o aalioll
gile ojaall Ll puill anlall of ainll ailong alnyill
Jo acagioll ciblaill Jo galaill cilalial aalleo
asli ggpitoll hihai (né g4y gl ciag ggpitoll
dlalial peay galoll o pljillg alaill dew gile
cguitoll

galao lgia Loy gégoll o plaill §aljel dunillg e
aclinll pyleo galoll elli guli i cay Gblaill
lgiilang dyipll dnkiill

aunll allaill coa 4.4
clyglallg ducgillg cililaill coa dohil 4.4.1

ablall pe ablaill coa alglag aohil pagi piy e
Jo @iiiloaic jgall ule lgeoal gdgoll o Jleivinll
Lagll gl apuiill gl arelindl gl /g ajaludl Jloel Jila
tha gl danll pile laphag alalanll acph cung
ciligla of aregl gjla aiblaill pslfiy gowi o . guall
ag gl g6 cilylaill

Jua clglallg coall aohil plaal ggsi g g o
cuwn Laaylgi cdgioll Aililaill a4l dnulio cégoll
£gpitoll hihai cilabiy|
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planning guidelines.

Collection systems and containers shall be
constructed of material suitable for and
nonreactive with the material to be stored
within them and strong enough to withstand
the physical methods used for the handling

and transportation of the containers.

Collection systems and containers must have
tightly fitting or self-closing covers.

Collection systems and containers must be
labelled with the correct name and description
of them contents. Additionally, hazardous
waste bulk containers and transportation
vehicles must be labelled and placard,

respectively.

Separate containers shall be provided for
material recycling and handling. Containers
must be consistent with applicable PME
regulations and policy.

For additional municipal waste guidelines
refer to referenced PME Waste Regulations

4.4.2 WASTE MATERIAL HANDLING AND STORAGE
All waste material must be removed from the

immediate work area as the work progresses.

to PME National
Standard for KSE for minimum collection and

Refer Waste Storage
delivery frequency for such wastes, unless
otherwise approved by the PME.

Waste material shall be segregated during storage,
using the Safety Data Sheets (SDSs) to determine
compatible materials. When there is more than one
waste stored on site, all containers must be labelled

auulio algo o ciliglall coall anhil cliy oiy Jig
095 Jlg Lglala Lgiyjai piuw ill algoll ahiii peg
Jio aoarimoll aalell gyhll Jaail q)lad aga

lglaig ciliglall alglio

dodao 4hel alglally goall dohiil ggdu Jlg
Guledl agila gl galeyll

dann dowl aapei alslhy loagji el i
iy elld ] dalagl :dbginoll lgs gald cangg
cngg Jaill abisyog 6phall dblaill dlgla piug

Julgill aile lgile ciliaulll

gilgliog algoll pgai daled alnaio dibigla pagi
awlifl dwling aahil co ciliglall galgii Jhaug
Aiull &yloag alnyill dolell

cubhill aap Lanldl ablaill alabiy] Jo agjellg
alnjill aolell awlipll 4o sjalall ciblaill aohil ale
gl jliroll &1l dylong

dbllaill algo Jujaig dlglio 4.4.2

co opilio Jocll adhio o dblaill algo groa alljl ciqy
Jlocill pagi

Jalnllablaill pjail pibglljlicoll ol] egapl nap
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to identify the container contents. Materials that
must be segregated from general waste include the

following:

e Combustibles

o0 All containers and receptacles for
combustible wastes shall be collected
for removal at the end of each
workday or at the end of each work

shift.

This includes but is not limited to
paper, fibre
fabrics, oily or flammable materials.

wood, other natural

Scrap lumber

Scrap lumber shall be placed in

containers and not allowed to
accumulate in work areas. Protruding
nails shall be removed or bent over.

e Corrosive, caustic, reactive, radioactive or

toxic materials.

4.4.2.1 OUTDOOR STORAGE

e Locations of

power lines, egress or
emergency equipment, and access shall be
noted and recorded for submittal to the PME,

should they be requested.

Waste materials shall not be stored directly
under power lines, blocking ingress or egress
by emergency equipment, or so close
together that there is less than five (5) meters

of space to access a waste material.

A firm waterproof base, protected from storm
water and having an effective drainage
system, shall drain to a waterproof spillage
be
collected and treated should any leachate or

collection area where spillage shall

spillage escape the waste material storage
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container.

4.4.2.2 INDOOR STORAGE

Locations of access, fire doors, and heating
appliances shall be noted and recorded for
submittal to the PME, should they be
requested.

Waste materials shall not be allowed to
interfere with access to doorways, electrical
panels, fire extinguishers, or hoist ways.

Storage of waste materials shall not make the
aisle too narrow to be traversed by forklifts or
firefighting equipment.

A minimum of .75-meter clearance shall be
maintained around fire door travel paths and a
minimum of 1-meter clearance shall be
maintained around unit heaters, space
heaters, furnaces, and flues.

4.4.3 SITE PROVISIONS FOR WASTE COLLECTION
The Site Plan shall include provisions for storage and
management of solid waste:

Appropriate screening and fencing shall be
provided to limit visual impacts as
appropriate.

Waste collection areas shall be paved with
durable pavement to withstand solid waste
collection vehicles.

Solid waste collection structures shall be
separate from general public use areas.

Collection drains to sanitary sewer shall be
provided.

Access for collection vehicles intended to
service the facility/site shall be provided.
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o Iffood waste or other putrescible waste exists | cillaill jo laye gl plehll dlblai agag Jla rag e
e oyl aaé L gégoll pa gacill ablall

aalall cuua lghing ailgyl

on site, provide odour control as needed.

g gpal aillai gi /g plebll cillaiagag Jla gia Lol e
alaill gl yylgall gl /g clpiinll waai a6 cagall
a2 8alyj gl JBabill go Jaib gl gagig ypaill
anako cleli] Aaii waua Lauaoll ga alaill

¢ If food waste and/or other wastes exist on site
that might attract insects, rodents, and/or
other pests, and in any way lead to an increase
in the pest population of the city, pest control

shall be implemented.

e Solid waste activities shall be separated from
noise sensitive areas and shall have noise
barriers erected to mitigate noise from

traffic,c, and other

compacters, noisy

equipment.

4.4.4 FACILITY AND TRANSPORTER PERMITS

Prior to the transportation of waste material from the
site of its generation a waste tracking form must be
completed. All components to be included in the
waste tracking form, along with all actions required for
the transport of waste to a designated disposal
facility shall be referenced in the PME National Waste
Transportation Standard for KSA.

4.5 TRANSFER STATION DESIGN
4.5.1 BACKGROUND
e As current landfills approach their capacity,
new waste disposal sites are being created
further from the main source of the waste
generation due to both a lack of available land
near city centres and due to general public
disapproval of waste disposal facilities
located near housing. A long-term waste
collection plan requires the creation of waste
transfer stations to decrease the cost of
transporting waste further from its site of

generation while reducing truck traffic.

e Following are several siting and design related

topics for consideration involving waste

transfer stations and the basic elements of
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each. For more in-depth and complete
guidance refer to the USEPA Solid Waste and
Emergency Response’s guidance document
titled “Waste Transfer Stations: A Manual for
Decision-Making” (2002, EPA530-R-02-002)

4.5.2 LONG TERM COLLECTION PLAN
e The transfer station’s break-even point (its
optimal volume collected, and area served)

shall be calculated.

This calculation shall account for the cost to
haul waste without a transfer station, to haul
waste with a transfer station, and to build,
operate, and maintain the transfer station.

The capacity of storage shall be calculated by
using variables including the size of waste
collection vehicles delivering to the transfer
station, the number of hours per day
delivering to the site, and the length of time
required to empty a waste collection vehicle,

at minimum.

453 SITING  ANALYSIS
TRANSFER STATIONS
When screening potential transfer station sites, the

FOR INDIVIDUAL

following areas of concern shall be considered, at a
minimum:

Community needs

adyig yul goadl y1ap .aloklig dnaoll cilalyll
4 anlall gylghl alainnllg adnll ablaill cilaly)
Jiloell Juall:ablaill Jai alhao” glgicy USEPA

(EPA530-R-02-002,2002)" jliall cinl

Jaeolldugh cioqilldhi 4.5.2
@i ill) Jaill dhao g Jaleill ahéi abwa guch
(lgixhei Coi nill @alollg Lg! Jiodll paall coa

J93 ablaill Jai aakil abwall gihi gl caug
Jéi dhno agagy cillaill Jai aakig Jai dhao
Jai ahao ailing Jutiisg <l aakig

Jouiii dilpeio pladimly pjaill dew abwa oiyg
Jaill dhao ] Jaii pill Ablaill oa Al pan
620l Jghg gagall gl bogy plwill cilelw aacg

Jadll ale ciblaill coa Alidyo glyayl dojulll

aunpall Jaill cillhaol gélgall jlyial Julai 4.5.3

£ng a1y Jilgully aleinell Jaill dlhao cdlgo ciaa aic
:Jalll gle jliedl pné alill ploiaull dullao

Jlnoll cainall cilalial

¢ Landfill type dblaill jélao cgi
e Groundwater aragallolnll e
e Alternative potential uses for the site cagoll ahal difooll dlolaaiuull e
e Buffer distances aljlell ailaloll o
e Geology Hiillple o
e Hydrogeology Laglgiagjaugll e
¢ Floraand fauna dlilgiallg alilill
e Infrastructure ariaill ariddl e
e Surface water ammhuwllololl e
e Impacts of future noise Jéiwoll a clagall Gl e
e Impacts of possible odour aloinoll Ailgyl )il e
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e Public concern and/or opposition

e The availability of an existing building for the
transfer station

e The locations of environmental, historical,

archaeological, or cultural significance near
the proposed site

4.5.4 STATION LAYOUT AND DESIGN
When designing a transfer station, the following
considerations shall be addressed:

Who the facility will receive waste from?
What types of waste will it receive?
Handling methods

e Sorting methods
¢ What types of technology will be utilized?
¢ Any additional programs that will take place

there (such as recovery programs or vehicle
maintenance)

What its anticipated peak flow of waste is
How the local climate will affect all these
functions

Other design considerations include but are not

limited to:
e Types of structures
e Topography
e Size and shape of property area
e Surrounding land use
e Separations for utility, odour, and noise
¢ Drainage/sewage
e Vehicular access
e Site approvals

4.6 LANDFILL DESIGN
4.6.1 REGULATIONS

e Referto US 40 CFR 258 - Criteria for Municipal
Solid Waste Landfills as a general Standard for
landfill design.

e Refer to Applicable PME Waste Regulations
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4.6.2 LANDFILL TYPES

Class |. Hazardous Landfills which may only
accept Hazardous wastes which satisfy site
specific acceptance criteria. Class | disposal
sites must meet the minimum requirements
detailed in PME Waste Classification Standard
for KSA.

Class Il: Non- Hazardous Landfills which may
accept any wastes which are considered to be
non- hazardous including municipal waste,
commercial waste, stable non-reactive
hazardous waste, inert wastes and others as
demonstrated

through appropriate

investigation and risk assessment. Class Il
sites must meet the minimum
requirements detailed in PME Waste

Classification Standard for KSA.

disposal
in

Class lII: Inert Landfills which may only accept
waste which is known to be inert (that is,
chemically or biologically unreactive). Class llI
sites must meet the minimum
requirements detailed in PME Waste
Classification Standard for KSA.

disposal
in

4.6.3 SITING RESTRICTIONS

ablaill yalao glgil 4.6.2

Judii 28 ill sphall ablaill jalao plglll aiall
anlall Jguall puleo guli gill sphall cillaill haa
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Aagewll apyell

haa J1ai 28 alolall allaill Jalao :aillill aiall
abhiiii pe ) alola Lgil gile dainoll cillaill
g0 alaill gélgo (iai gl canyg . lagloy of Lilioys
Jia alnaoll cildhioll $o uiadll aall aillill aiall
aolell awligh go éplall ablaill «yini jleo

Ayngewll apyell a4loolly aipll dylong aloyill

ghlgoll jliisl agid 4.6.3

e When determining the location of a landfill | gl go aslill way «iblaill Jélao célgo jlyial aic e
facility, ensure that the proposed landfill is | ge lAey cuwlio JBo (a0 &tito dajidoll Galaoll
built in a suitable location away from | il ghlioll gl aipll gi gKuwll algaloll ghlioll
populated, environmental, or culturally Gualaill allicdl paclyi
sensitive areas.

e When screening potential landfill sites, the | .jlgulh aloinoll Gblaill jalao cdlgo ciaa aicg e
following areas of concern shall be | plc jlicdl 6 allill ploiadl dullao cig iy
considered, at a minimum: Jadll

o0 Community needs Junoll goinoll dlalyial - 0
o Landfill type dblaill jalap ggi 0
0 Size and shape of the property area a)dlolladhio JAiigpaa O
0 Local ecological aspects aunolladyldl cailgall o
0 Access and ease of transportation to adl almall alggug cagoll gl Jgngll o
the site
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o Groundwater aragallolioll o

= The landfill site shall be located a
minimum of 2 meters from the water

acy gile allaill galao gago ggdy gy =
.4ragall olioll caguiio o Jaill (ale jijio

table.
0 Alternative potential uses for the site gagoll ahall éidooll dlolaaiull o
o Buffer distances (for odour, landfill | Jalaoll dljleg algill) aljlell Glabwoll o

gas, and bird impacts)

= The site shall be located a minimum of
100 meters from surface water

= The site shall be located at least 250
meters from other inhabited buildings
or structures

= The site shall be located a minimum of
3,300 meters from an airport for jet
aircraft

Geology

= The landfill site shall not be located
within 100 meters of a fault line.

Flora and fauna
Surface water

= The landfill site shall not be located in
a floodplain.

Infrastructure
0 Public concern and/or opposition
4.6.4 VISUAL CONSIDERATIONS
The working face of the waste deposit site shall
remain as small as practically possible to prevent
attracting birds, scavenging animals, and vectors to
avoid creating visual problems for passers-by, and to
contain windblown debris.

(jguhll lilg

Jaill nle yio 100 2oy e gégoll ggdy gl =
AQhwll oliell aiguuio jo

Jaill nle yio 250 2oy e gégoll ggdy gl =
il aleliiglg algaloll pilioll jo

e jio 3.300 Aoy gile gagoll ggiy gi -
Ailaill aljithll plall jlhell o Jaill

Jyill ole

uile allaill yalao cago ggdu gl cany ol =
.£92nll hghi jo jio 100 acy

cililguallg cililyill
aunhull olyoll

Jala ablaill galao cago Jgdu gl cany - =
alilalall Jgguw

anleall gi/g plell glall

ayndl aljliicdl 4.6.4

126 een Alilaill eig gago 1a Jredbiill ghu Jby g sy
Jalgillg aoloall cililgyng jguhll waa giol liloe JKoyll
.2l plha clginig 6jlall aypny JSlivo agag crinil
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4.6.5 GROUNDWATER PROTECTION

In order to confirm that the liner constructed
below a landfill is not punctured or torn and
allowing leachate to potentially
landfill,

groundwater testing is required for both Class

impact
groundwater below the routine
| and Class Il landfills. This groundwater
monitoring shall be performed on a continued
regular basis, per the PME regulations, during
landfill

recommended 30 years following the closure

the operation of the and for a

of a landfill site.

As stated in the Sections referenced above,
refer to the PME Hazardous, Non-Hazardous,
Waste
respectively
information about groundwater protection in

Municipal, and Inert Disposal

Regulations, for  further

relation to Classes |, Il, and Il landfill sites.

Refer to the Geosynthetic Research Institute’s
Specifications (GCL3, GS15, GT10, GT12,
GT13, GM13, GM17, GM18, GM19, GM21,
GM22, GM25, GM28), Guides (GCL4, GCLS5,
GN2, GS11), and Practices (GG4, GT7, GT11,
GM29) for liner and cap design guidelines.

4.6.6 LANDFILL CELLS

Landfills shall be divided into cells for the
purposes of active disposal locations and
pollution management.

Each cell should take less than two years to fill,
after which they will be immediately closed
and made ready for their proposed post
closure use.

Active cells shall be capped before starting
new cells

Leachate collection and leak detection

monitoring shall be separated by cell/groups

diagall olrell duloa 4.6.5
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dilhill proni dlaliyl ageol  (GT11, GM29
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of cells to allow for isolating any liquid leakage Hlgull capil JShio
problems.
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4.6.7 DESIGN AND PERFORMANCE STANDARDS
4.6.7.1ENVIRONMENTAL ASSESSMENT

e The environmental design aspects of landfill
design are derived from information gathered
during the EIA and other environmental

investigations.

Refer to Volume 3, Chapter 5 for an overview
of the EIA.

Design considerations shall include, but are
not limited to:

data,
average rainfall and wind strength

Meteorological including

Hydrogeological assessment in
accordance with Hydrogeological
Assessments, US EPA Publication

668

Water
including estimated storm water

management information,

diversion dams, firefighting

equipment, volume of leachate
generated, and leachate collection,

storage, and treatment systems

Landfill gas production volume and
odour control

Noise assessment

4.6.7.2SITELAYOUT
e The landfill site shall be designed to minimize

the following:

0 Potential risks to health and safety of
landfill operators and the public
o Inefficient use of on-site resources

claillg pronill yuleo 4.6.7
Jundl pndill 4.6.7.1
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Auindl alaanill Jo lapeg arindl Glpdlill
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o Environmental impacts arindl cilyilill - o

e The landfill shall be designed with areas | Jua laglo jjaoll ghlicll na jalaoll proniciny e
planned to be filled within 2 years, on a full alols ala gl Jols gaia gulwl gile . Juole
trench or full cell basis.

4.6.7.3LINER AND LEACHATE COLLECTION daluiigll c10qi plhig dilhall 4.6.7.3

SYSTEM

e Landfill liners are typically comprised of up to | ciligdo yuoa (o 6ale cihlaill jalao cililhy jgiii e
five components: sub-base, clay or | gihllaaih gl jhllg adawll aahll :pag isi gl
geosynthetic clay layer, geomembrane and | aaihg aloall daihg aAyill auieillg drelihnill
protection layer, drainage layer/leachate | .cauryill anu4ill gl /g aaliyll groqi plAi /ca)pnill
collection system, and/or geotextile. Finalliner | cioqi polihig auilgill dilhyl proni pyadi cioug
and leachate collection system design shall | aiull dloag alnjill dolell awligl ] @abiyll
be submitted to the PME for approval prior to | cieai plhig dillbul cubyi ea1 J1é Lgile adalgoll
beginning liner and leachate collection Aaliyll
system installation.

e Class | and Il landfill liners must use BAT to | diall jo dblaill jalao dlilhy padiii gy e
control seepage to an amount not exceeding | 14 pAnill dalioll dbLidill J.m‘:i auilillg yugtill
1 x10-9 m/s for hazardous sites and 1 x 10-5 | 6phall calgoll &i/p 9-10 x 1 jglaii J 4104 capuill
m/s for non-hazardous sites. Opball pe pélgoll &/p5-10x 1 g

e The sub-base shall consist of continuous, well | jjcog aili algo o adawll aathll jo4ii gl ciay e
consolidated, low permeability material. The | adawll aaihll jagi Jig .aalaill anaiiog laa
subgrade must also offer the capacity to | pc cpuiiaég gill dligloll Julai gale éjaall Lyl
further attenuate contaminants that may il
potentially seep through the liner.

o Thedrainage layer/leachate collection system | Llgil gilc aabiyll croai plii/caypnill aaih Joci gl o
must act as a layer able to perform multiple | Jalao Jala willhg 6ac Joco gile §jala adih
functions within the landfill. ablaill

0 The drainage layer must sufficiently mhhﬂlgq}djdﬂc@mﬂldﬁ_gbtj.a_dgig o]
drain leachate such that the leachate | aaliyll hen Jo JLlai dung arald G4y
head above the liner is minimized to £ 0.3 go Jal ] ailhyll gga
less than 0.3 m.

0 The layer must resist chemical attack | algoll pgagl adihll oaa yanii Jlaug o
and biological, chemical, and physical | pilioyallg gaglgudl alawidlg dyilioysll
clogging. This requires the hydraulic | adngoll jg4u Ji culhiy lamg Julijrallg
conductivity of the layer be greater .41/ p x10-31 Jo pal aarhll a151gjaugll
than 1x10-3 m/s.
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0 The layer must withstand the weight
of waste and compaction equipment
without damage from consolidation or
compaction.

o0 Consider use of recycled/reclaimed

materials for alternative construction
materials such as shredded tires as
drainage and gas collection layers.

4.6.7.4CONSTRUCTION QUALITY ASSURANCE

e Construction quality assurance for landfills is
required to demonstrate that the materials
with
specifications, that the design requirements

used in  construction comply

have been met, and that the method of
construction is appropriate for the landfill.

For quality assurance practices and
requirements refer to PME National Landfill

Design and Operations Standard for KSA.

4.6.7.5WATER MANAGEMENT

¢ Management of storm water, leachate, and
groundwater for landfills is critical to
protecting the environment. Management
systems shall be designed to protect the
surrounding environment and groundwater.
Design considerations shall include, but are
not limited to:

e Storm water

o Site

= The site slopes and grading shall
divert water away from the landfill
and prevent onsite erosion to the
landfill cover, roadways, and drainage
ways.

= Landfill site slopes shall be 1 vertical
to 4 horizontal (for finished slopes)

ablaill gjg! aathll oam Jaaii glg o

cuiill clloey jilill gga cloall cilacog
call gl henll

/lapgai aleoll algoll pladiml pa phiy o

Jio &Ly ais Slgo go @alniual
iyl i Jact] achaall Gyl
Aljlell cronig

aguirill 6aga 2451 4.6.7.4

aglho ol alaill galao apuini 63g2 24l
co aaalgio elilll 1o aoarimoll algoll i ciliiy
Jlg Lgs clagll 01 a6 pronill Allhio jig cilanligoll
illaill yalaol aunlio clidl aayph

Jul coapll rap 6agall sl cililhiog cilwlool
dldoellg ablaill jalao pronil gpibgll jlicoll
ailoag almjill aolell awligl go jalnll ayéiill

&agewll anpell a4looll aipll

olroll 6yla] 4.6.7.5

Jalaol aragall oliollg @alinllg jUhoill olio )la)
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and temporary slopes between
phases of a landfill of 1 vertical to a

maximum of 3 horizontal.

Soil and drainage material onsite

shall have Ilow permeability to
minimize infiltration and groundwater

contamination.

e Landfill Cap

Drainage structures (catch basins,
ditches, culverts, storm water basins,
check dams, swales, and diffusers)
shall be present on the landfill cap to
divert and consolidate storm water.

Structures shall be erected to prevent

natural consolidation, preferential
pathways, and erosion created by

storm water runoff.

Riprap and check dams shall be used

to line constructed preferential

pathway structures to

erosion of such structures.

prevent

Storm water runoff on the landfill cap
shall be diverted away from the open
sections of the landfill to minimize
leachate generation.

e Containment

Storm water generated onsite shall be
contained onsite.

Basins must only consist of storm
water that has not permeated through
waste.

Consideration must be given to the
quantity (peak flow rate) of storm
water generated.
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e Water

(0]

Consideration must be given to the
quality of the stormwater generated.

contained in stormwater detention

basins shall be tested and treated, and the
results of tests and treatments are subject to
all water discharge regulations, prior to
discharge.

e Leachate

Leachate is generally a combination
of two sources:

Liquid waste within the solid waste
that has seeped out of the landfill, and

Storm water infiltrating and migrating
downward through the waste material
that
contamination.

may have assimilated

The landfill shall be designed with an
impermeable liner and a leachate
collection to

system prevent

groundwater seepage.

Leachate volume shall be minimized
using the following methodologies:

landfill that have
reached maximum capacity shall be

Sections of the

capped; and

storm water shall be diverted away
from open sections of the landfill.

Leachate containment basins shall be
constructed onsite to temporarily
hold
characterization

leachate  while  disposal
analysis is
performed. For example, large holding

tanks that can hold a large volume of

.04lgioll jlhoill olio 62ga éleljo ¢lladg =

plgal Jala 8jgnaoll ololl aalleog juial eiy
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leachate may be necessary in case
treatment systems are immediately
overloaded or an emergency occurs
that prohibits discharge of leachate.

There shall be at least two holding tanks onsite for
filling and testing. An example procedure for testing
and discharge would be:

e Allow leachate flow to Tank A
¢ When Tank A reaches desired volume, switch
flow to Tank B
Test Tank A for

discharge when approval is received

desired analytes and

When Tank B reaches desired volume, switch
flow back to Tank A
Repeat as necessary.

Leachate containment tanks shall be
sized according to estimates of liquid
amounts inherent in the disposed
waste, landfill size, and predicted
rainfall.

Leachate shall be disposed of at an

Industrial Wastewater Treatment
Plant or, if deemed suitable by the
PME,

Treatment Plant.

at a Sanitary Wastewater
Refer below to
Subsection Water Discharge for more

information on the water discharge.

Groundwater
Landfill be
constructed at least 2 meters above

o] liner systems must
the highest elevation of groundwater
as determined by a complete

hydrogeological study.

The be
impermeable material that is free of

liner must made of

cracks, holes, punctures, tears,

breaches, or improperly constructed
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seams, and must be capable of
withstanding designed waste loading.

Monitoring wells shall be installed
landfill
monitoring the status of groundwater

around the perimeter for
in the landfill vicinity. Monitoring wells
must be located so that leaks in the
landfill can be detected and mitigated

quickly if they occur.

Wells shall be installed up-gradient
and down-gradient of the landfill.

the
groundwater wells shall be performed

Periodic monitoring of
to detect groundwater impacts in

close proximity to the origin.

e Water Discharge

Water or leachate collected by the
landfill must have adequate storage
for accumulation of liquid.

Storm water must be held onsite in a
retention pond for testing before
approval of discharge which is subject
to all applicable PME requirements.

Leachate must also be held onsite for
testing before approval of discharge
and is subject to all applicable PME
requirements.

Testing and analysis requirements
must be met for PME Standards for
the discharge destination.

Jasonill Joall Jaai gle 618 Jsi

Joaall hyno Jga asdlo jul cusyi qay
hino o aragall olwoll alla aeyliol
¢uny bill oyl way s . Jaaoll
allaill gélas abjwi Je caibsll j4o)

- lgigaa J16 dcpu Lgilljlg

Jawlg lel gpaio Juin juill cuyig
Jéaoll

dragall ololl &yga &dlo Joco pi)
Livioll 3o &ipéo gile olyoll jili e cuii4ll

ololl cayyni @

iy guill aalibgll gl olpall sgini Ji cany
Jiludl p3lil a6l jajai

Jalh gégoll o jlhoill olo elginl c1aug
gtle ddalgoll Ja Llayjliad jlaial asy
aldhioll aall crai lgil dya lgani
Aloyill dolell awlil ga gy Jgacall

.Alull dilong

cagoll gia Lyl aabiyll clginl piy Lo4
Jrag lgayni ale ddalgoll Jud Layjlial
g lgr Joacoll cililhioll okl crai

iyl &jlong alnyill dolell awlipll

dunillg jliadl aldhio claviml ciqig
ainll along alnyill aolell awligl puleol
caynill 4gagl
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4.6.7.6 AIR QUALITY clggll 62g2 4.6.7.6
e Landfillgas Ablaill jalao cljle o
0 As landfill cells are completed and | ainig lgitheig Jaaoll lula Jloi4l co o
capped, and the conditions under the | <l4qi je iy aulgau clhéll dai agphall
cap become anaerobic, the | jlall gg4ig LGoua ljle aygacll ablaill
breakdown of organic waste | auudl qili %50 guiga o Lubwl sguall
generates biogas. This biogas is | plhi by wqra Jlio %509 JguAll
typically around 50% carbon dioxide Jlell hen pal)i ciol cuulio diggi
and 50% methane. Proper venting
must be installed to prevent gas
pressure build-up.
0 A venting system that allows the gas | agjall jlell aowy digill plhi cybyig o
to escape without water entering shall .cloll Jgaa jgu
be installed.
0 A capture system integrated with the | plhi co JoKio hldill plhi cybyi ciay 0
venting system on the landfill cap shall | dblaill jalao cadw clheé pale diggill
be installed for landfills with capped Olhcoll Ludall cila
cells.
0 The capture systemshalldrawthegas | dlaia jo dljlell blaildl plAi ciany dyay 0
out of the landfill vents at a slight | adgi Jaco gilhy) caraall hailly jaaoll
vacuum (matching the landfill gas (alaiwdl Jaco o Jaaoll jle
generation rate with the extraction
rate).
0 Capturing and combusting landfillgas | Jalao dljle glyialg blaill 6leljo jo anla o
shall be considered to meet Air | dledl g4 p4qill dllhio aulil dblaill
Emission Control Requirements. clggll o ciligloll
o If utilized, gas shall be combusted at | dljlell §ja iy plAill lam pladiwlaieg 0
the same rate as it is being drawn out | ajlA aid lgiaw iy gall Jacoll yuaiy
of the landfill considering combusting | §ljial g4 paill Jwaiwell jo  .gaaoll
gas in this way as a beneficial source | augil a1ao0 janod adyhll oagy dljleall
of electricity and heat generation for a .gayo gl sliirio il ojljallg L4l
facility.
o Landfill gas shall be sampled before | Jié cillaill jalao ciljlé o cilipe 3alcany o
and after it is combusted to establish | dligloll J1l&i aflga aaail Lgdlyial acig
the contaminant reduction benefits | jalao jl& ale glyiadl lgiaapu pill
combustion will have on the landfill | dliletidl elgial dibgimo cradig .ablaill
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gas. Final emission contaminant levels
are subject to PME requirements and
regulations.

e Monitoring

When the landfill gas
monitoring, the following items shall

planning

be considered:

The type of wastes deposited at the
site

The composition and generation rate
of landfill gas

The possible pathways of gas
migration

The possible effects the gas may have

onreceptors

Landfill gas monitoring shall include
testing at the following locations

around the landfill, at a minimum:

The landfill surface, where the action
level is 100 ppm

The subsurface geology, where the
action level is 1% Volume Percent
(VIv)

dioxide above background

methane and 1.5% v/v carbon

Interior air in buildings on and
adjacent to the site, where the action
level is 0.5% v/v methane and carbon

dioxide above background

Landfill gas combustion equipment,
such as flares and engines, where the
is 98% destruction

action level

efficiency

Written procedures must be in place

for handling, investigating,

aolell awlifl anhilg cililhinl ayilgill
Ainll aloag alnyill

JAllaill galao dljle aalol hihaill aie
Jlicdl pna &iill pnlicll cig iy

£ogolly deagoll dblaill ggi
Ablaill jalao dljle ailgig (ugii Jaco
dljlell Jlatild aidooll Aljlwoll

sjgal yile clilell lgryai jpiill aidooll jlidll
Juaiwll

JLial ablaill galas cilile awdlo Jonii
Jadll il janall Jga adlill calgall o

Jeiwo Jgiy dua dblaill jalao ahuw
.Jgdlell 16 £j2 100 Jocll

Jocll sgimo jgiy cun dragall iaglguall
paall 71.5 g glito (v/ v) ygiall paall 71
apayill gga Jgupall apnAl qilil sgioll

Ja 8agagall gilioll (ua gulalall clggll
Joiwo Jgii c¢ua .al gjglanlly cagall
Juilig glizell jlel sginll paall 705 Jocll

Ayl gga gguyall apnsi

Jio alblaill galao jle §lfial dlaco
Jo% Cun GBjally aygall e
22l 6:1a5 798 Jocll sqio

atha dleal cllim Jgai i way Los
el pliildl pae dulla go Jolcill

adloll o

MMR-CAE-KEO-GL-000008, Rev. 000

o

Electronic documents once printed, are uncontrolled and may become outdated. Refer to

MoMRAH's Portal for current revision.

This Document is the exclusive property of MOMRAH

and is subject to the restrictions set outin the Important Notice contained in this Document.

46

|

/

£9aH! y1ap .@idao pe dlogleo (ile ygini 26 algpll denla pe degiholl auigyidlyll cilaiiwoll
- danall ayilgill aawill (le gulbull JAwyllg aygpallg &alull Joguirll o)ljg! arigyislyl anlgul ]
16 laul jhiroll aguéll cAdig JBinlg digpallg &ialull yeduirll 6)ljgl &1pna 4i4lo aiiwoll lam ary

adiwoll ayging gall"plgll jLeiigl”



6)ljgJl JL_<g
aridll ool
a yalyll gy)Litall & olell &)1yl

il Julall

dalul jgquiul 3)ljg

Environmental Guideline

JUwylg wugyillg

T L

(0]

e Odour

communicating, and reporting actual

or potential non-compliance with

operating procedures.

¢ Management

Landfill gas management tactics vary
on a site-specific basis due to the
landfill
produced from any site. Therefore,

varying amount of gas
the management plan must be verified
by the PME prior to its instillation when

applicable

Methods of managing landfill gas are
listed below from most preferable
to least

management methods

preferable:

Combined heat and power generation
Substitute fuel

Power generation

Intermittent use and off time flaring
Constant (high-temperature or low-
calorific) flaring

Treatment (via  oxidation) and
discharge

Discharge

Care must be taken to protect people
and areas within close proximity of the
landfill from odour, particularly when
the
residential, educational, health care or

surrounding areas include
other sensitive facilities.

A landfill gas extraction and venting
system shall act to partially control
odour via negative pressure for the

landfill once the system is installed.

Waste disposed of each day shall be
covered daily with cover material to

pilaill cajg lgic gilullg lgia Gudnillg
Lgiliiny

ablaill galao cljle éjlal cllnl caliai
opcioll aodll iy cagoll gulwl gile
gl go aiii guill ailaill galao clile go
Jo 8jladl dha o ganill cuny cllal . cago
Jué aipll ajlong alnyill aolell awligl Jié

claiadl aic lophai

Jalao cljle é)lal el éoilé olial aag)

sl inai g)ladl b lel go cililaill
ilnai Jaill

8ljallg aalhll clyiiioll aylgill
J1aull agagll

aalhll aylgi

ailgl pe gra Jledinlly dhdioll plazimll
clpewdl gl adlell &jlall) poiwoll Jlediyll
(@aaaioll aylall

caynillg (6awSill jie) aalleoll

il

§bliollg plamill &loa pile yopll cany
dg ailgyll go cililaill galas go ayyall
lgs dhyaoll ghlioll Jouiti loaic lopw
lope gf aan gl arolei of anidw galo

awlwall galyoll jo

dblaill galao dljle alaiwl plhi Jorig
ge gl (na Lija pAaill (ale diggillg
ablaill galao gple gulwll henll giyh

oAl cusyi sy

lgio Jalaill iy ill cblaill dhei piig
ciog ailgyll yo Julaill &hei algoy Liog)

Gjladl e
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reduce odour, deter birds from
scavenging, and stabilize the landfill.
The contents of the daily cover
material must adhere to PME criteria
waste associated with landfill classes.
The daily cover material could come
from the existing site or be imported
from offsite.

Given the large volume of sand that is
often landfilled, it is recommended
that the sand be separated at the time
of disposal to the extent practicable

and be used as the daily waste cover.

Particulate emissions

When planning particulate emission
controls, the following variables shall
be considered:

type and size of the landfill operation

The speed and direction of the
prevailing winds

The use of lands adjacent to the
landfill site

The existence of natural and/or
constructed wind breaks on or
adjacent to the site

The occurrence of other wind-
abatement buffers

Dust suppression must be provided
including the availability of browsers
and water supplies. Leachate must
not be used for dust suppression in
areas outside the working landfill area,
although it may be suitable for use for
dust suppression within the working
face.

.Ablaill yalao cuyiilg Ly duell jo jgihll
auogull arheill algo ciligino 214ii gl caay
alnyill aolell awligl yuleoy cillaill
galho  dliay ahiipell aipll dleag
arheill algo guili gl g4oig .ciblaill
ala Jo ygiwi gi llall gégall Jo duogyll

Lgagoll

ol guill oAl ayill auns gl phillg
aic ayill Jna Juwaiwoll o e Lajoh
lloe g4ooll jaall ablaill go galaill

aogull ililaill slhe4 Lgolaailg

dlopuall dlileyil

dilegil 16 pAqill dldocl hihaill aice
‘il dlpcioll 6lelpo rap . Abowall

Ablaill yalao dldoe pang cqi

Gailwldl alill olailg &cpw

Jalao gdgol gjglaell aalill pladiwl
Ablaill

gile auiro gli/g areph alyy cilano agag
.al 8glao gi cagoll

alll ygiwo praal gl jalga cigaa

wlgi cly pné Loy jhell aledl wqy
ot glg  .olwoll dlalaolg dlaycimoll
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Jile allaill jalao aahio gjla gai (il
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particulates
mulching exposed areas,

using
suppressants on roads

stockpiles.

4.6.7.7NOISE

machinery
equipment), external
public address announcements.

e The landfill

noise-sensitive facilities. This  will

PME.

recommended to

noise.

to noise.

noise control.

0 Other long-term measures that must

be considered for use to suppress
include vegetating or
sealing
roads that are used regularly, and
water or other particulate
and/or

e Landfill sites can be a high source of noise to
the surrounding community. Noises that shall
be mitigated include, but are not limited to,
that of trucks (i.e. engines, exhaust, and/or
back-up alarms), other mobile equipment and

(such as concrete crushing

telephone bells, and

may have to avoid certain
operations at night depending oniits vicinity to
residential, educational, healthcare, or other

determined on a case-by- case basis by the

e An acoustics specialist shall model the noise
levels generated by the landfill at structures
adjacent to the landfill and recommend noise
controls per Subsection Noise Management.

o0 Due to vehicular traffic in and around

the landfill site, noise barriers may be
reduce vehicle
These barriers double as
security and visual barriers in addition

0 Earthen berms and depressions may
be constructed to provide similar

paill caay il gaoll ahgh alelayl gog 0
clhéll o aAlopuall aloay lgolaril a
Jiipa) aagiifoll ghlioll ahei gf puibiill
paaiwi il gl claia aw gl audlg
calhiio gl olall
aligjanllgi/g gphll pile Al dlopall

plaaimlg  olhAiil

clagnll 46.7.7
Wle hano ablaill yalao galgo Jgii i jhos e
Ju gog lgy buaoll glaoll coinell pile clingill
palgeg Ao na lgio aall cqy il clagAll
clacollg aihlyingl jlaidl jgal gl /g ciliabill
(@ilwpall pun&i cilaco Jio) culillg gpaill alaiioll

plell claill dlidelg arylall wilggll Juljalg

alloc ciai gl aala dlia ablaill jaxo ga e

aloll go ahypao gile 1Aleicl Julll o dirco

Jo lape gl aunnll ajlegll gl aroyleill gi apifuwll

i 0a1a1i o) [Amg .elhgall dwlall galyoll
il &ylong alnyill aolell awlifl Jula go allall

dhgiwol ailei ghgr dlignll guiigo pgdy e

Slgll o ablaill jolao je aailill clognall

hylgn gliy ailyngi padyg cllaill jaanl sjglaoll
clingall 8jlay gieys awd Jl clagall

Jalao cégo o dbfjell a8 cunng 0

jalga gig guniwell o .algag dblaill

aiig .aibSpoll aian Jo aall clngnall
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4.6.7.8TRAFFIC CONSIDERATIONS Jgjell 45pa daljluicl 4.6.7.8

e Landfills typically have high-volume truck | ;o aayid jgpo adja ciblaill galanl jg4) lo 6ale e
traffic. This can increase the amount of noise, | jliallg clngnll aod 8alj ailiols lamg .cilialidll
dust, safety concerns, dirt on surrounding | ahaoll gihll gle alwgillg aoulll caglaog
roads and cost of road maintenance inflicted | ahaoll ghlioll Jra cyili il gphll ailin aakig

on the surrounding areas. Design controls to | §jg4aoll caglanll jo aall pronill hilgn Joiiiig
limit the above concerns include the following: :yili Lo ile oulel

0 Limiting access routes and speeds of | il cili$yoll cilepng Jgngll §ib auéi o

vehicles while en-route to and from £agoll qallg Jo Jaiill
the site

o Limiting the hours of operation of the Ligoll o Joell dlebnappni o
site

o0 Arranging the landfill site interior such cuny Jalall yo aibilaill jalao cago pthhii 0
that the entrance and weigh station, 6a1r) cadlgollg Jjgll ahaong Jaaoll jg4u
as well as parking, are away from | gl ¢jglanll awbluall anlil aoaaiwo jo
adjacent sensitive land users )

o Traffic islands or merging lanes | Jaao ajla dlooll goa gl aygpell jjall o
external to the entrance of the landfill | |,igh pnai Jal go ablaill galao
in order to shorten the vehicle queues aolell g1l ale abiipoll
on public roads

0 Wheel wash or equivalent wheel and | Juue o lglaley b gl culacll Juué o
undercarriage wash at the exit of the | Jilqill cagoll gjao aic guawll Jigll
site to minimize dirt accumulation on Aolell gphll ale Alwgill pAlyi o
public roads

e The above recommendations apply not only | ale haa guyl oudel 8jgdanll cilingill gihiig e
to vehicles regularly delivering waste, butalso | [l gihii lgi4l plhiily aiblaill Jaii pill abSoll
to those importing cover material and | |ijig aiheill algo aygiwi gill Gbfpell gle
removing leachate. " Aabiinll

4.6.7.9SITE SECURITY gagall 3ol 4.6.7.9
 Security at the facility is necessary to prevent | 1+ cilaill clall gciol jjgpa 6livioll o joill e
unauthorized dumping and salvaging in the | qyno pe Jonllg i cllasg galaall o ar gpnall

landfill, as well as any unauthorized access to <allaill yaao gl ay
the landfill.
. 50
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o0 Fencing; the facility must be secured
to prevent free access to the site.

0 The gates to the fence shall be locked
outside operational hours.

0 Any areas of the landfill site that are
particularly dangerous, such as
leachate ponds shall be posted with

Jongll ginl gajall gyoli iy gluuli ging o
£ogall ] jal

Jocll cilelw gjla aluull ¢iblgy §ulé] piig 0
cion gile araypeill dlalhll g cug 0

Liija 8pha pici qill caillaill jalao ghlio
Jinadl gl sl ¢lag aabill ¢ly Jio

signs to indicate the respective alnll ala

dangers.
5.0 NOISE MANAGEMENT clhgnll 6)1a] 5.0
5.1 GENERAL ple 5.1

¢ Noise generation from new facilities that are
constructed, existing facilities that are
modified, and sites of construction and/or
demolition shall not cause Environmental
Noise Standards to be exceeded. The likely
noise sources shall be identified during the
planning phase of the project. The
Environment Noise Standards apply to the
construction, operational, and demolition
phase of any given project.

e Management tactics vary on a site-specific
basis due to the varying amount of noise
produced from any site. Therefore, the
management objectives that may exceed
regulated noise limits must be reviewed by the
PME prior to their initiation

5.2 CODES AND STANDARDS
Refer to PME General Environmental Standard for
Noise.

5.3 AMBIENT NOISE LEVELS
5.3.1 OBJECTIVE
e To design new projects to be compliant with
acceptable ambient noise standards.

6aaall galpoll go aailill slagall i gl g e
clladg lgoyoyi oi guill aoilall galiolly ayitoll
clagnll pleo jglai (16 pagll gi /g ayuiiill calgo
cliil ellag aloinoll clhgall jalno ajaaig .arindl
clagnll juleo gihiig .ggpitoll hihai dlajo
gl paglly Jueuivillg apuivill Jalo ale agipll
.E9Hito

ey cagoll gulwl qle ojlagl cullwl calivig o
£ago (I o aiii giill clagnll go spcioll a0l
ainll &iloag alnyill aolell awligl gile cany LAl
clngnll agan jglaii aa (il gjlayl calaal acalo
lodyani s opilyall ua cllrg dakyiial

uleollg algSill 5.2

go alnll clagall olell pipll jlicoll ] egapl ap
ainll along alnyill aolell awlill

ahyaoll clngnll cligimo 5.3

calamill 5.3.1
clagnll puleo oo ddalgio 63jaa gyjlio proni e
Algiaollahnell
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e To provide a suitable noise managementsuch | dhgiwo aowi duyay cliagnll auulio ¢)lal pagil e
that the indoor ambient noise levels in (1) gagoll 8jglanll pilioll Jala ahyaoll clivgall
buildings adjacent to the site (1) duringthe day | acigle ginaih Ju plall anlgll Jnlgill jlgill cliil
allow for clear communication of speech | ciljga jlyoiwl o Julll pa (2) g Jisi ol plaal diuli
between two individuals three or more feet 2e2alejl gga yritell plelib ogi
apart and (2) at night allow for continuous
undisturbed sleep cycles of the building

occupants.
5.4 MAXIMUM ALLOWABLE NOISE LEVELS clagill 3o Lgy agowo Abigiwo néi 5.4
5.4.1 COMMUNITY NOISE arclinll ghlioll Jo clagall 5.4.1

e Noise levels will vary depending on the | galoll aac ple IAloicl clbgnll dbigimo caliai e
amount of residential, recreational, and | limg .ditcoddhio gia &y)laillg drguayillg arifwll
commercial facilities in a given area. They will oaul yo ddgll cuna Lewl caliag cagu
also vary depending on the time of day.

e Noise generated in the community shall | goinoll e @ailill clbhgall sgiwo séy Ji g e
remain below values specified in the PME | olell aiglljlicoll d 62200l ,o,!_éJI;;_oLj_éTgﬂa_o_ll
General Environmental Standard for Noise. .Alull Qilong aloyill dolell dwlipll gilill slngall

e When the values specified in this regulation | 6a3aanll pidll jglai oiy Ji Jeinoll 3o Jg4u loaicg
are likely to be, or are currently continually, | .jloiwl Lilla lajglai ol gl aohiill oam J1o
breached, a Noise Permit will be required. clhgn anni ple Jgnall gygpall Jo Jgiuua

5.4.2 INDUSTRIAL AREA NOISE drclinll ghlioll jo clagnill 5.4.2
e Noise levels will vary depending on the | gill aiall gale lAloicl clvgall cilbigimo caliai e
category in which the industrial premises fall éi aijaill cull Iajanig apelindl pilioll Lgini gjaii
under, specifically retail, warehousing, or light, | alaill gl ahiugioll gl aagaall cilelinll gl gujaill
medium, or heavy industrial. Refer to PME | jalnll clngall plell Juidl jlucoll qll egagll oy
General Environmental Standard for Noise for | ale Jgnall ainll jloag alnyill aolell awlil jo
definitions of each industrial premise. Jelin pio J4 cyyei

e Noise generated in industrial areas shall | ghlioll je aqilill clagall ggiwo géy gl g e
remain below those stated in the PME gl jlicoll n6 833a0ll piéll go Jal apclinll
General Environmental Standard for Noise. | qjloag aloyill dolell awlifll cilill clirgall plell
When the values specified are likely to be, or o1l jglai oiy Il Joinoll g0 Jgis loaicg .aiull
are currently continually, breached, a Noise | |illn Lajglai ei gl aohiill orm J1o 6220ll

Permit will be required to continue the ani gile Jgnall gjgpall go gganua jloiwl

industrial processes. Arelinll dAldoell g jlpoinul] clihgall
. 52
MMR-CAE-KEO-GL-000008, Rev. 000 . /
Electronic documents once printed, are uncontrolled and may become outdated. Refer to £9aH! y1ap .@idao pe dlogleo (ile ygini 26 algpll denla pe degiholl auigyidlyll cilaiiwoll
MoMRAH's Portal for current revision. This Document is the exclusive property of MOMRAH . danoll ayilgill aawill (ule culbll JKugllg aygyallg duall yggurll &jligl avigyidldl aulgul gl
and is subject to the restrictions set out in the Important Notice contained in this Document. 16 Lgdll jLiiall agiall graaig JBugllg digyillg aialull Joguidll 8ljg! &ipna &iSlo aiimoll laa acy

adiwoll ayging gall"plgll jLeiigl”



ayalill gajliiall @ alsll )la\l

&)ljgJ) al_<g
i g0

il Julall

Environmental Guideline

dalul jgquiul 3)ljg
JUwylg wugyillg

5.4.3 CONSTRUCTION NOISE

auinill ghlio ge ailill clhgiall 5.4.3

e Noise levels shall vary depending on the | «uini cuun cagnll clgiwo wliai gl oy e
classification of the areas adjacent to | (gl coapl oy .apuiiill célgol §jglanll ghlioll
construction sites. Refer to the PME General | dolell awlipll gilill clagall olell il jlicoll
Environmental Standard for Noise, for the | ghlio dlaiini gle gl aiull qiloag aloyill
noise area classifications and permissible | JAl lg1 agowoll dgalgll clrhgrh agang clihgnll
facade noise limits for each of the described 60200l clhgnll §hlio jo aahio
noise areas.

o Noise levels generated in Construction areas | ghlio jr aailill clngnll cilbigimo Jodi gl waig e

shall be less than those stated in the PME'’s
Environmental Standard 3 Article VI, Noise
from Construction Activities. When the values
specified in Article VI are likely to be, or are
currently continually, breached, a Noise
Permit will be required to continue the

construction work.

5.4.4 VEHICULAR NOISE
Noise generated by vehicles,

. including
motorcycles, shall remain less than that
stated in the PME’s Environmental Standard 3

Article VII, Noise from Vehicles.

5.4.5 OUTDOOR EQUIPMENT NOISE

Noise generated by equipment used outdoors shall
remain less than the noise levels stated in the PME’s
Environmental Standard 3 Article VIIl, Noise from
Equipment Used Outdoors. When the values
specified in Article VIl are likely to be, or are currently

continually, breached, noise permit will be required.

5.5 NOISE PREVENTION MITIGATION
5.5.1 NOISE BARRIERS
5.5.1.1 OBJECTIVES

e A noise barrier or other noise mitigation
system shall be designed such that it fits with
its surroundings while performing its intended
functions at a

acoustical and structural

reasonable life- cycle cost.

guiudl jlicoll palgile ngnioll elli yo Jal aypivill
diloag alnyill dolell auwlipll gilill dwalwdl 6alell 3
loairg .auuiill ahiiiil ge aqilill clagall aiull
g 63330ll puall jglai aiy gl Jainall jo J954
J945wa jlpeiwly Lilla Lajglai eiy gl dwabll 6aloll
Jpoiunll elagall ayni ple Jgnall gigpall jo

Al Jloef jia

Absyoll clhgny 5.4.4

Loy ciliSyoll ge aqilill slignll ygiwo giay Jf A
g 63210l cibgimoll 3o Jal arilggll cilaljall lgra
aolell awligl oilill acylindl 6alell .3 du.uJI Jlcoll
bSpoll ge aailill slagall ainll ajloag alnyill

aJlall ua doadimoll clacall jo clagall 545
clacoll go elgnll e aailill slasgall sgiwo géy gf il
Jlcoll 16 63310l Aligiwoll 3o Jal gjlall ia @oaaiwoll
along alnyill aolell awlipll gilill aiolill éaloll .3 iyl
loaicg .gylall ga @paaiwoll cilacoll Jo chgall aiyll
aiolill 6alall j16 63310l prall jglai piy gl Jeinoll 3o Jg4
e Jgnall gjgpall 4o ggiuua . jlaiml Lilla Lajglai gy gl

clagall 3o 2all 5.5

clagnill 3o dleall jalga 5.5.1

clamill 55.1.1

il plai gl gl clngnll go ajloa jalga proni ciay
ahynoll ghlioll go pediy ¢uny clngall wyaail
aali) 6agnaoll aKgllg arignll cailiagll elal sLiil
.AQuulio 6lia ¢jga
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Transportation Federal

Administration’s Noise Barrier

via each of the above-listed methods.

will be removed from the site.

along areas that will

throughout the project life.

5.5.2 ACOUSTICAL CONSIDERATIONS
5.5.2.1 BARRIER DESIGN GOALS

an additional 1.5 dB(A).

55.2.2 PLACEMENT

between them.

vicinity of the source and receiver.

5.5.2.3 MATERIALS

absorbing materials.

¢ Noise barriers reduce the sound which enters
a community by absorbing it, reflecting it back

at the source of the sound, or forcing it to take

a longer path. Refer to the US Department of
Highway
Design
Handbook Section 3.4, Noise Barrier Basics
(2011) for detail on predicting noise reduction

e Temporary noise barriers are those intended
for construction activities and equipment that

e Permanent noise barriers are those placed
experience noise

e Noise barriers shall be designed such that
they decrease the sound attenuation by 10
dB(A), at a minimum, at the noise receptor.

e A noise barrier that blocks the receiving
location’s line of sight from the sound source

e blocks around 5 dB(A), with every additional
meter in height above the line of sight blocking

e The barrier shall be placed near the source or
near the receiver, not near the midpoint

e The barrier shall be kept as far away as
possible from any reflecting surfaces in the

e The side of the barrier facing the noise source
shall be coated or covered with sound-

Juill clgnill go clagnll go qjloall jalga Jlaig e
lgelaylg lgnlniol Jua go goinoll (pall Jni
coaill nay . Jgbl jluo al4il gile ojhial gl layanol
Je alnll clhgall jalga proni Jua pwé all
Jaill ojljigl aculill acypull §iall ddljarall gjlayll
clagall jalgn aluulwl 3.4 awall aéyoill
Jo 2all guiill Jga Junlai gule Jgnall (2011)
.oulel 8)g8anll gyhll go J5 e clvrgnll

annioll clli na didgoll clbgnll jo diloall jalga
5o gl piiw il Glacally il ahud
.cogoll

aiyioll elli pa aoilall clvgll jo aloall jalga Lol e
630 Jigh clngn Lgic aiu cl ghlioll Jgh glc
£9piroll

ayignll aljlicdl 5.5.2
jalgall proni calami 5.5.2.1
Jo Hai dyay elingnll go diloall jalga pronicin) e
aic guial 228 Juga 10 jlado) Ggnll Jiagi
clngall Jiato
go Juainull cdgo &19) Jlao clrgnll jala gioig e
.dgnll jano
J1a gualn| yio 5 gcog .Juuna 5 cyylay o gioi nga e
Juua dnig jio cioi ga &gyl Jlao §ga claill
Jalnl

¢uiill 5.5.2.2
go il gl janoll go cyally jalgall i ciay @
ahuwgiall ahaill go cyally gy -Jusiull jlga
awsle ahuwl gl ge gBoyl 28 Tagey oglay] caoyg o
Judinull jlgag janoell jo cyally

algell 5.5.2.3
gl clagnll janol aalgell jalall wila el oiy e
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Reflecting surfaces in the vicinity of the
source and receiver shall be coated or topped
with sound- absorbing materials.

The barrier must be free of holes or orifices
and shall be as airtight as possible.

5.5.2.4 BARRIER LENGTH

A sound barrier shall be tall enough and long
enough so that only a small fraction of the
sound emitted by the source is diffracted
down its entire length and around the barrier’s
edges.

The length from the sound receiver and the
end of the sound barrier shall be 4 times the
perpendicular distance from the sound
receiver to the barrierimmediately nearest the
receiver, unless a smaller length is agreed

upon by the PME.

If the above specification is not achievable,
the ends of the sound barrier shall be curved
in towards the sound receiver to minimize
attenuation into the community.

5.5.2.5 REFLECTIVE VERSUS ABSORPTIVE

All noise barriers shall have an absorptive
layer or treatment to its surface to mitigate
sound reflection.

A solution of erecting parallel noise barriers
may degrade both barriers’ performance due
to the multitude of diffractions that take place
their this
phenomenon, the distance between two

between surfaces. To avoid
parallel barriers shall be at least 10 times their

average height.

Janoell go apally dwslell abhwill clh pi) Lo
&ignll dnioo algay lgithei gf Judiwall jlgag

J94u Jlg cildiga gi cilgaa i 3o jalall glay gi canig
B0yl jaa clggll Jgaal gilo

jalgall Jgh 5.5.2.4

J dyay (nasy Loy dhgh agnll jala ggsy gl wy
janoll jo dictioll dignll jo pén esja yguu cpais
Jalall @lga Jgag Jokll algh Jawi ]

aylgig cagnll Juaiwl jlga go Johll Jny gl ciayg
ilga o ayagocll aalwoll caleni 4 gl cignll jala
galgi ol o al cyéill jalall pall dgnll JLdiwl
pal Joh gile aipll djlong alnyill aolell awlill

<l go

giii iy .oulel 6jgaanll cilanligoll g1aai jaci 1ala
guignll Juainll jlga gai (ignll jalall clyhl
Jul g gall 22 sl gl cignll Jggi go Julaill

.coinoll

duwsle gl anioo ad1h 55.2.5

aduh clagnll 3o dilaall jalga graal J9su Ji ciay
Agnll guBeil 3o aall lgahi aalleo gl anino

Jg@xi gl &jlgio clhgn jalga crg Ja yad) 269
¢y gall agnll jliriil 3aci iy gijalall U8 clal
J94i gl cuay opalhll oaa alailg logahwl gy
huugio clenl 10 Jujlgio Jjala Ju aalwoll

Jaill ale logelai)l
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5.5.3 NOISE BARRIER TYPES

Refer to the US Department of Transportation

Federal Highway Administration’'s Noise
Barrier Design Handbook Section 4, Noise
Barrier Types (2011) for details on ground-
mounted and structure-mounted noise barrier

designs.

The use of natural noise barriers such as
natural berms, tree lines, topography, etc.
shall be considered.

Refer to the US Department of Transportation

Federal Highway Administration’s Noise
Barrier Design Handbook Section 5, Noise
Barrier Material and Surface Treatments
(2011) for details on noise barrier construction

materials and surface treatments.

Wall versus Berm
0 The consideration of whether a wall or
berm noise barrier is more
appropriate depends on the given
area, materials available, costs of
materials, aesthetics, and concerns of

the community.

Generally, a berm provides between 1 to 3
dB(A) more sound attenuation than a wall of
similar height and placement; however, that
difference is barely perceptible to the human
ear.

5.6 SOUND INSULATION
5.6.1 NEW STRUCTURES

Site specifics shall be evaluated to determine
the need to add sound insulation systems for
sites adjacent to potential noise sources.

Construct fewer windows and doorways
facing the source of the noise.

clagnll 3o dleall jalga glgil 5.5.3
clhgill jalga proni Jula pwé all cgall juap @
aclill acypull gyhll adlagall éjladl ge éjalall
clngnll jalga clgil 4 pwall afypoill Jaill 6)lig)
jalga pwolni Jga Jinlai ale Jgnall (2011)

Jaugll gile airioll g )il gile dliioll slivgAll

Jio arcubll clagall jalga pladiwl o phill piy e
ylaillg jlauiil bghag drcuhll anljill jalgall
<lla al] log

elngnll jalga proni Jula pwé gl ggapl juap o
acylill acypull gphll adljagall sjladl ge éjalall
clngall jalga algo 5 pwall agdypoill Jaill 6yljg]
Joa Juolai gile Jgnall (2011) lgahiu aalleog
lgahuw aalles cilglorg sligall jalga eliy algo

auljill jalgall Jiléo glaall e
Julfill jalall gi jlaall g 13] Loa phill piy 0
aalwoll gl Taliiwl doeilo Jisl clrgrall
algoll culliig aalioll algelly 6agagell

JUaoll coinoll caglang cilylloallg

Juuya 3 Ul 1 g Lo gulyill jalall jagy dole dany o

claipll qa Jilooll jlanll o yisl Loyl lijggi ()

J94s 2By adiadl lae gle .clld cog updillg
Jluidl gail Llugiuno

agnll Jjc 5.6
6auaall JSligll 5.6.1
aaln] ] aiala 2221l cégall Jinlai ppdi Jha)
elagall plnol ojglanll gélgall drign Jie phi
.Aloinoll

janol aalgoll qilall na Jal cilgilg Aalgi clig o
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allowing it to pass through.

barrier.

5.7 EQUIPMENT ENCLOSURES
5.7.1 STRUCTURE

concrete pads with

of the unit.

surface.

connectors shall be utilized.

to prevent transmission

vibrations.

location or noise source as a default.

5.7.2 MATERIALS

for example, silicone caulk.

e Insulate exterior walls and use siding that acts
to reflect or absorb sound rather than simply

¢ Avoid penetrations into the building or house.

e Consider additional vegetation around the

building perimeter to act as an additional noise

¢ Equipment shall be mounted onisolators oron
sound attenuated
enclosures completely surrounding the base

e Gaskets shall be used to prevent noise
leakages through gaps in an uneven base

e Rigid couplings for pipes and electrical

e Flexible or isolated connections shall be used
of sound or

e Select and apply manufacturer's noise
reduction accessories and enclosures to any

¢ All penetrations through enclosure walls shall
be sealed with flexible, non-hardening mastic,

e Acoustical absorbing materials shall be used
to line the interior surfaces of the enclosure.

gl yuAri Jull cuilgall pladilg arylall ghaall Jje o
.Abluy jgjell Ll alowll jo Ua) dgnll pioi

ol nisall Jala gl cignll Lgagiay cilaia agag caial o
Jidall

Jitell huno Jga pala] iilii clheé cig dlelpo o
oLl clirgs jala dulioy Jacyl

dlacell dligla 5.7
Jagll5.7.1
gile gl algjeo clnio ale clacoll Cuii piy o
i ¢yay agnll caadi cligla co asiluya dlnio
6aagll aujl loloi

Jua go clagall apui ciol dlinall plaaimlg e
aygiwoll pe apaill bl pa clgaall

ajgall clilll hyy ding pladiwl piy s e
Auilipgall dulngollg

ciol algjcall g aijoll cilngll plaaiwl clladg e
<abaall g agnll JLaiil

Jo aall dhglag dlaalo plaaiwlg jlial iy e
JAano gl L£ogo J| Jro &cinoll 4gall o clagall
elAaidull cuna clihgn

algoll 5.7.2
giaa gia éagagoell dlniall groa Jgii gl cuay e
el ggacoll 3o dipo cilidn guledl 040 cCilyglall
Juw qle ggdrlpull Jo dcginog cdnill Jila

Jlinll

Jthiil dgnll anioo dljle algo plaaiwl ciaig e
dbglall alalall ahanill
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0 A splash barrier, such as 1-mil thick | pasiunly el Jio (giylh jala pladimlg o
plastic coating shall be used to cover | dgnllaniooll éalell atheil Jo 1 ¢loun
the acoustical absorbing material Adalall alglall eb.u.ui J:u.u Jiillg
lining the interior enclosure surfaces.
5.8 OTHER MITIGATION TECHNIQUES clagnall 3o aall gjal cullwi 5.8
5.8.1 TECHNIQUES FOR THE NOISE-PRODUCING clhgnll daiioll gélgoll (nd Lgilelyo aii cullwi 5.8.1
SITE TO CONSIDER
e Selecting equipment with lower sound power Anasio dgn aalh dbigiwo Ala dlaco jLial e
levels
e Installing silencers for fans .aglall dgn pis ojgal cudyi e
¢ Installing suitable mufflers on engine exhausts | dlpaoell palge gile duulio dgn pi4 ojgal cusyi e
and compressor components helnll daligiog
¢ Installing vibration isolation for mechanical AdsiBoll Alacoll jlfial Jjlge cubyi o
equipment
¢ Relocating noise sources to areas of the site | dulidiwmoll je 6a1ey ghlio gl clhgall jalno Jai e
further from adjacent noise-sensitive | &alwoll jo éalainull slihgall dwbnall §jglaoll
receptors, to take advantage of distance and Jreuhlldyloallg
natural shielding
e Developing a mechanism to record and | lgoaa) giill clvgnll ggliuii Jag Juouwil eyl cag e
respond to noise complaints submitted by B)glaoll pilioll g
inhabitants of adjacent facilities.
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