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2 1.1 Definitions and Terminology

For the purposes of implementing the provisions of this regulation, the following terms and expres-
sions shall have the meanings indicated opposite each of them, unless the context requires to the
contrary:

Airborne particulate matter generated by construction or demolition activities that is

Fugitive dust not released through a controlled exhaust point (e.g., chimneys, stacks).

Particulate matter with an aerodynamic diameter of 10 micrometers or less. These
PM,, particles are small enough to enter the human respiratory system and are a primary

focus of this guideline.

Soil, sand, or debris carried out of a construction site on the wheels or undercarriages of
Trackout

vehicles and subsequently deposited on public roads.
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Idle topsoil / = Exposed areas of soil or sand that are not actively being worked but remain un-
Idle surfaces covered or unstabilized.

Measures applied to soil or surfaces to prevent dust generation, including compaction, water

Stabilization o , , , )
application, chemical suppressants, vegetation, or physical coverings.
Taroi The use of tarpaulins, fabric, or sheeting to cover stockpiles, truck loads, or waste
arpin
ping piles to prevent wind erosion and material spillage.
Mitigation Specific practices or controls applied to reduce dust emissions from identified
measure sources.
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Water, brines, polymers, lignosulfonates, or other chemical additives used to
suppressants o o ) , ,
reduce dust emissions by binding soil particles or forming surface crusts.

Sorav cannon A mechanized misting device capable of projecting fine water droplets over distances of
pray 20-30 meters to suppress dust during large-scale demolition or crushing.

Wheel-wash A fixed or mobile installation at site exits where vehicle wheels are washed to
facility remove soil and prevent trackout.
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The vertical distance that material falls when being transferred (e.g., from a

Drop height ] )

loader bucket into a truck). Greater drop heights generate more dust.
High-wind A period during which wind speeds exceed the threshold values set in Annex A, requiring
event enhanced dust suppression or suspension of activities.
Visible Dust that can be seen crossing the site boundary or traveling more than 20
emissions meters from its source.
Sensitive Locations where dust exposure causes greater harm or nuisance, including
receptors residences, schools, hospitals, and commercial areas.
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Construction and demolition waste, including concrete, bricks, blocks, plaster, and mixed

C&D waste ) , ,

debris, which can generate dust if left exposed or handled dry.
Batching A facility on site for mixing concrete, where cement transfer and storage may generate
plant dust if not enclosed and filtered.
Trackout Any measure to prevent soil and dust from being carried onto public roads, including
control wheel-washes, rumble racks, and sweeping programs.

An instrument for measuring wind speed and direction, used to trigger responses in the
Anemometer ,

Wind-Threshold Protocol.
Compliance A daily record maintained by contractors documenting dust control actions, monitoring
log data, and any shutdowns triggered by wind thresholds.
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4 1.2 Purpose of the Guideline

Dust emissions are among the most common visible and widespread environmental impacts of construc-
tion and mega-development projects, particularly in arid and desert environments. When not controlled,
fugitive dust impacts ambient air quality, causes nuisance to surrounding communities, and accelerates
wear on nearby infrastructure. Fine particles such as PM, also pose direct health risks, aggravating
respiratory conditions and contributing to long-term health burdens.

This guideline has been developed to provide a clear, practical, and enforceable framework for managing
dust emissions from construction projects in the Metropolitan area of Riyadh. It is intended to serve as
both a technical reference for contractors and consultants, and as a compliance tool for regulators and

project owners.
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4 :@: 1.3 Scope of Application

» - The provisions of this guideline apply to:

: N\ N\

- N - 2 A - 2

All construction (Government Activities with high potential All contractors, subcontractors,
and private) and mega- for dust generation, such as and project managers
development projects within ,earthworks, excavation responsible for site operations.
the Riyadh Metropolitan area, trenching, grading, demolition,
including Mega development stone cutting, crushing, haul
projects, infrastructure works, road traffic, material storage,
urban development, industrial concrete batching, and waste
projects, and large-scale land handling.
preparation. ) )

)» - The guideline focuses specifically on fugitive dust emissions, with primary emphasis on particulate
matter <10 micrometers in diameter (PM, ). Gaseous pollutants, noise, vibration, and other environ-

i9®kw)e\cts are addressed in separate regulatory instruments
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} «fﬂﬁ 1.4 environmental Challenges in Riyadh

»~ Riyadh’s location is in an arid region where environmental conditions magnify the risk and impact of
fugitive dust emissions. Several factors make dust control especially critical:

Ja—

The scale of ongoing
construction

The scale of ongo-
ing constrution in
Riyadh, with many
projects
executed in parallel,
multiplies dust im-
pacts and
complicates control.

A J

PN " CA

| < \ Wo ) o \ O )

N N N
Dry, sandy soils Low humidity Scarcity of water

Local soils are highly
friable and easily
disturbed by equip-
ment and traffic.

The absence of nat-
ural moisture means
particles remain
airborne for long
periods.

While water is the
most common dust
suppressant, it is
also one of the most
precious resources
in the region. Effi-
cient and responsi-
ble use is manda-
tory.
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Sensitive receptors

Urban regeneration
projects and city
expansion means
that construction
sites often border
residential areas,
schools, hospitals,

Mosques, and com-
mercial districts.
Community com-
plaints about dust
are frequent and

justified.

)» - In this context, unmanaged dust is not just a nuisance; it is a public health issue, a community
relations challenge, and a reputational risk for both developers and contractors.

v
PN

v
PN
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4 1.5 Main Sources of dust pollution inside construction sites

=

Entry/Exit Points Idle Surfaces & Wind
& Site Traffic & Adjacent Roads Erosion *

Haul Roads

Earthworks &
Excavation

Loose sandy soils highly Grinding of unpavedroads; Track out of soil and debris Bare ground emits dust even
mobile trackout to public roads onto public roads without work

)
&)

e

Stockpiles »
& Material Handling Demolition Crusher Areas
Large exposed surfaces act Generates respirable silica Concrete/masonry collapse Continuous emlssions
as dustreservors dust produces dense plumes from feeders & conveyors

/oo

Construction and
Demolition Waste

Other Dust Sources

o Other construction activities
Uncovered debris piles creating fugitive dust
dry and emit
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4 1.6 Objectives of dust control

) - The objectives of this guideline are to:

/—o—\

Protect public health and
ambient air quality by reduc-
ing exposure to particulate
matter, particularly PM,

- J
K—Oﬁ

Ensure efficient use of scarce
wa- ter resources through
water-sav- ing suppression
techniques and stabilizers

o

Prevent nuisance and
community complaints by
eliminating visible off-site

dust plumes

-

Safeguard urban infrastructure

o

and cultural assets from
premature deterioration due
to dust deposition

g

—O0
Standardize dust manage-
ment practices so compli-

ance is clear, measurable,
and enforceable

J
o

Provide a transparent
frame- work aligned with
national law and international
best practice.

J
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} 2.1 Risk Assessment and Planning

) - Before construction commences, each project shall perform a baseline assessment should be
submitted and documented in dust management plan (DMP), includes:

[/~ Soil and material

dustiness (sandy/clayey), friability, moisture retention

¥*—S  Climate and winds
(@\ prevailing directions, seasonal dust storms, humidity, rainfall

Receptors
(AN mapping of sensitive land uses within 21 km
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p Table 1: Risk Classification Matrix for Dust Management Obligations

# Risk Category Criteria Typical Projects

(Small-Scale Projects)
Category |
1 Low Risk Site area < 2,000 m? Small scale, residential buildings,

small commercial plots.

(Moderate-Scale Projects)

Category Il .
2 Site area 2,000-5,000 m? i id-<i
Medium Risk Larger villas/compounds, mid-size
commercial, small infrastructure.
Site area > 5,000 m2 OR truck - i
Category Il . (Large-Scale Projects)
3 High Risk movements > 50/day OR on-site Mega/giga projects, large infra-
crushers/batching plants structure, industrial sites.

LEAVAVAN



Gl @iy ol 4l oll & iy all
ROYAL COMMISSION FOR RIYADH CITY

I AN ki aliill Jlecll e palil sl gl oy-byullg psail clely )

JLsdll i pBaill y hlall pudi s ulill wldl 5] 4
Chapter 2: Risk Assessment and Dust Control Planning

VAVYNY,
AN A

National dust control regulations dlléll algall Glilagilll Go aall hylgn ‘

silandl @llaalla kel ulbill
Executive Regulations for Air Quality l g.é.laluaggijﬁ 'g.\'_szg" Ju ll)JIF

2‘{.;30 achjllgolollg & @
o153 B gad
S e s il A
A1441/11/19 ¢ 45 (1650)
Tl et ghalt aaal) o1 g4l 5353 (punlia - 1 Balal) Sl s ol G gl COAN ) Bl &y puiaal) SLS A 5l pae
0 0000000000000 000000000000000000000000000000000000C0CCCCROIOIOIESIOIITS ;m\_“w‘m‘@)‘.@‘ﬁh}u‘f ‘g')j\)ﬂ';}‘ﬁdﬂﬁ‘ a (35)
i A sand) 3pal) Gun A jpaa Ji A dallee AUaks 5 e cliidl
da paal) @ j glail) 3alalagSea | gl o gia iglal) # ’ . JJ Jw e 3 .
(agm)* aloale (80) S me allai (e g sall BB ) Aniall &y puanll LS 5all
P ‘ - wﬂ\@}@a&h&@.@wluﬂ)ﬂ!wﬂdﬂ
s (a5 550) 40,000 el oS |
el b (0 0) 10,000 clel 8 (CO) 2 (il ogd) (311 gadl g L) Uil ALIEY) ) gal) clilai) ¢y ) oyl gua - (7) Balal) i
Uisis (5,00 24) 200 dels gl sl 8 | 3 E O lgie g b JB g argdl i elid) S il 5 il Jleely ALl de GalaSY) e :
= (‘NO') < i Olacd o3 oL o 3301 cillalia¥) A iy i i 0 3a A §130 i Juand i Jii 5 cililie i
R 100 e B 4 4 (Y Gl (a g cla e el Led a1 I i 5800 e 3300 cillalgia ) ) syl :
e (0 24) 441 el 5 : S Ll i e o AT il el i leall g b 54l ALEN 1ol i (1) ]
- IRYAES [} 14 [T . TR . L <
Lsis (2 0 3) 217 delu24 “ﬂ‘”s(jsé) < 6 4 Al ol sell G gl B Y i Al (SWal B Lgraan g .
: i il AL ) pal) i) il Aald il 5 3gne Anald JE5 il ALTY) (2) i
65 e b . Lo - <
. - - - 7 : gy Rl 180 i Jaand S i e (sl i) .
e i Ly i 9% . b|
rind i (2225) 157 cleleg o 8 3 iy Ay o sall i 3yl s ol jse ol 520l 03 3 agal) Ll GalEY1 e (3) b
i sas (3) e e (0s) ’ ey LL.MALL;! L wlla :
- e oy : Jlae ) 5 o a8 Lge uldal] AL ) gal) lasil (e 2] Halie b
$ bt (012) 340 felu2d Al ol 9 { Hyw
. (Sies S 10 o s :
$ - 50 e (PM,0) 10 i Gl gal) gl g clillaal) i - (8) alall
g (500 12) 35 Lelu2d Al sl u AU Ly (3) a3 Aa sall iy giall g Uiy T3S sia dSa] cilillae s
al
fo“;) 1o o e Al Uil ol ) ity AR dasand Al
- 15 . i 12 L e s
i (PMa5) ool o8 gall dymlall iaa Yl 5 ) guall s ol Uy dapnll AL Adl 2 A Ha8 (1)
o el (3) 53a e e ) o ! s Ay e A5 i) Aelaia)y dpala®y) Y15 5 juaiall CiSliaall ¢ 5y dialias
T 0.15 el 3 Al clapall B )
Ssat A ale ) ol
Pb (in TSP)

w05 I | t02- 31 L.



AUl din aléral olléa i all
ROYAL COMMISSION FOR RIYADH CITY

T J\V/\V/\ MITIGATING FUGITIVE DUST EMISSIONS FROM CONSTRUCTION ACTIVITIES IN RIYADH
> AN AN A

JLsdll i o Baill y hlsall padi i ulill wldl 5L @

Chapter 2: Risk Assessment and Dust Control Planning

Byl diao (d Elivll gylitall dhuullg pasill Gileljal plao <05 4
(@a3io - dhugio - jolsal ayle) lpoang lpiia s a4lisYl gylioll jolao wayini

agililll gyyliall go palll el (le djhuullg panill dylundi cilelpal pghi 4
gl gyyliall jhlao cilia cunn gy agouwall juall Gililosl Giligiuoe aani 4

(tblaall ayle) aillill aiall gyjliall elggll daga dudlpo djgal bhuyg wuhyi doljl] 4

} Criteria for Mitigation Measures of Construction Activities in Riyadh

) Define project classification
Based on risk and size of the project (low, medium and high), clear requirement for each typology

) - Create the measures for the control of fugitive dust emission
Set clear technical steps and procedure requirement for construction projects

> Set project-type emission limits
Setting limits and obligations by project type, size, or risk level would ensure more exhaustive
enforcement measures

» - Mandate live 24/7 monitoring

Requiring live, on-site air quality monitoring for large projects would improve compliance
verification and reinforce accountability

LEVANAVAN
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Medium- and High-risk projects shall provide sensitivity mapping (GIS or equivalent) overlaying

receptors with wind exposure to identify high-priority control zones. Risk class determines
minimum monitoring, suppression, and reporting obligations

Weather and seasonal considerations must also inform the project schedule.
For example, excavation or stockpiling should be minimized during windy seasons. Annex A
wind thresholds must be incorporated into planning so that managers know when to reduce
or suspend activities, Finally, projects must design phasing strategies to minimize exposure. Large
developments should be divided into manageable work zones so that no more than the minimum
neces- sary area is disturbed at any time.
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4 2.2 Dust Control Principles

> Due to the high chances of large-scale dust emissions in major projects, each project is required to
submit a proactive plan that includes conducting an assessment of potential dust risks, and
establishing the necessary strategies during the planning phase, rather than relying only on
mitigation measures during construction phase.

> Dust control measures must be proactive, based on the understanding of soil characteristics,
climatic conditions, and the sensitivity of surrounding sites. Such advance planning leads to the
reduction of dust emissions and water consumption.
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) Overview

In desert environments, fugitive dust is one of the most critical environmental and community concerns
associated with construction and mega-development projects.

2 Soils are dry, sandy, and easily disturbed; humidity is low; and seasonal winds can rapidly transport dust
far beyond site boundaries.

&%

Large-scale projects amplify these challenges because they involve extensive earthworks, heavy
equipment, and multiple contractors working simultaneously.

o W

The most significant contributors are earthworks, haul roads, stockpiles, demolition, stone cutting,
crushers, idle surfaces, and C&D waste.

Effective control requires preventive design, targeted suppression (including spray cannons for large sites),
monitoring systems, and adherence to the Wind-Threshold Protocol.

i

ONO . . .
@ Because water is scarce, all measures must emphasize efficient use.

|
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This chapter identifies common dust sources and provides detailed mitigation measures which must be applied
as a minimum. Special attention is given to water efficiency: although water is the most widely used dust
suppressant, it is a scarce and valuable resource in arid regions. All measures must therefore maximize dust
control while minimizing water consumption by prioritizing:

) Efficient application (targeted sprays, no overspray).
»~ Alternative suppressants (chemical stabilizers, polymers, mulch).
> Preventive design measures (stockpile shaping, surface stabilization) to reduce reliance on repeated watering.

All measures in this chapter must be applied in conjunction with the Wind-Threshold Protocol in Annex A.
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Site preparation is often the most
impactful phase. Clearing vegetation and
topsoil exposes fine desert sand, which is

highly mobile even under light winds.
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Bulldozers and graders grind fine material
into powdetr, easily lifted by air currents or
machinery.
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Activities such as excavation, trenching,
grading, and cut-and-fill operations
repeatedly loosen and break down soil
aggregates

\gjl //,

Because mega-projects typically disturb
hundreds of hectares, uncontrolled earthworks
can generate continuous dust plumes,
degrading air quality across entire districts.
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= Mitigation Measures

> Designated roadway (gravel, recycled asphalt, or any stabilized material) for all vehicle movement
onsite installed prior to site preparation and earthworks.

»> Maintain surfaces visibly damp with fine mist sprays; avoid pooling or runoff.
»> Upon completion of site preparation, compact soil is required as possible.

»- Stabilize inactive areas of earthworks (if idle >5 days), by using water or dust-binding agents
(polymers, lignosulfonates, etc.).

» Keep the bucket drop heights <1.5 m (<1 m in high wind); use of mist sprays is required if fugitive dust
arises.

** Phase construction works to limit the size of disturbed areas to minimize dust generation.

2502\



Sl & al . AW Sl ébaos adbinll Jloclll ¢ Wi Ll a | I calel |
swamaasmeia | T ATATAN Pl ddno ailill Jlocll ac a2l Loall inle 8-buullg oAl clely—

dlocil gc palilljusll (nle Gibyullg paaill Gl ;b Gl <2
Uyl digao; dyiLisill :

Chapter 3 - MITIGATING FUGITIVE DUST EMISSIONS FROM CONSTRUCTION
ACTIVITIES IN RIYADH

On-Site Roads & Traffic droaall Ghllg gdgall Jala Jaill 3.2 g

4l o iltusoll e Gl ol plbs (o SUBYT Canwis s syl aslgall ynd il by 300 Glbsall 85 2af
ol (na il Uil casuy Loo egpisally dbnall Gl il pigall J31a go dyill Jais ciilil

:aphuullg p4aill cilelja] =
il cilbuio plaaiwl gi Logy clall dilawall pe Gphll yiyy <4

Grhll (né dclw/as 20g dilawoll yé Gphll (nle dclu/pa 10 jglai U Loy géagall (na Glanallg ilialill pu dcpuy il 4
ol lagl apanill ciliallll grgg aildawoll

Lughall an e agoall glaijl jglaiy Uig .a8goll djalao (hd ella paag lapw cl.i.'i'iJLg.le plhi gial aibghll gron dihei <«

.apallg dhwgioll gyjliall dclw 5 dpo (Il guibll cilaoo pladiwl .ggpioll gdgol djglaall Gphll yuis 4

Unpaved Road

Spray offroad

Dust from vehicle traffic is often the largest single source on desert construction sites. On unpaved roads, wheels
grind surfaces into dust. Larger trucks deposit soil on paved surfaces, which then dries and is crushed into dust.
Trackout at site exits spreads material into city traffic.
= Mitigation Measures
»-  Daily treatment of unpaved roads with water or dust suppressants.
»>  Enforce speed limits: <10 km/h unpaved; <20 km/h paved.

»> All trucks tarped and not overloaded; inspected before exiting.

»»Vacuum-sweep adjacent public roads outside the boundary of the project once every hour for medium-large
scale projects.
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Vacuum and wet
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> Install wheel-wash systems (with water recycling) and maintain regularly.

»- Cover all loads without exceptions with tarpaulins. Require trucks to be inspected before leaving site. All
tarpaulins must overlap the sides of the truck bed by a minimum of 30cm.

> (Clean-up of spillage on haul routes within 15 min.

»> Vacuum-sweep adjacent public roads at least once per day (avoid water flushing unless necessary). Restrict
truck movements per Annex A thresholds.
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Truck driving through
Wheel-wash with Anti-slip submerged rumble racks

‘\\7 pressure spray / \\ surface /

Site entry and exit points are high-risk areas for dust generation. Repeated heavy truck movement grinds the
surface into dust. Trackout of soil and debris onto public roads not only creates dust but also raises complaints and
potential enforcement actions..

= Mitigation Measures
» - Stabilize between access roads and entry gates, with paving or asphalt.
» Wheel-wash or submerged rumble racks mandatory at exits using a closed-loop system.

»  When selecting, wheel-wash: 220s per axle, automatic washing or handheld pressure washing, recycling
water as possible.

»> When sfelecting, submerged rumble rack (underwater): 28 m effective length, sump for sludge capture, anti-
slip surface.

»> Clean trackout within 15 minutes of detection.
> Performance: No visible trackout beyond 15 m from gate.

IAAAG



Gl i ol &4l oll & iy al ‘ ; Jm MITIGATING FUGITIVE DUST EMISSIONS FROM CONSTRUCTION ACTIVITIES IN RIYADH

ROYAL COMMISSION FOR RIYADH CITY

Jlacil ge palll jusll (nle dphuullg aaaill Glclp] Sl Gldl %24;3 <
BBl disaoy dxiliyl -

Chapter 3 - MITIGATING FUGITIVE DUST EMISSIONS FROM CONSTRUCTION
ACTIVITIES IN RIYADH

10 gy 83gj0g 4liol 8 e U 1l Jgbug GUjilll dnilo duis audis ais talially bl jo¢ wiglul Lial Jls (a4
Jdllgallg wilalaall law

s 15 jglaii U &a0) gpirall piigo 4o lgagi aor cilialidll jluo caubii oy 4

ihoollg ailialidl agpa élgr (o ljio 15 a0y (ale alwall gi calalaall (o U gni agag pac glon ¢

15m clean zone after
the gate

Wheel-wash with
pressure spray

»> When selecting, submerged rumble rack (underwater): 28 m effective length, sump for sludge capture, anti-slip
surface.

»> (Clean trackout within 15 minutes of detection.

»> Performance: No visible trackout beyond 15 m from gate.
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Water spraying
truck

Exposed surfaces are the most persistent dust source in desert mega-projects. With no vegetation or moisture,
sandy surfaces can emit dust during high wind speeds. Fine soil particles are easily lifted into the air, especially
when moisture is low. Large stockpiles of sand or lightweight debris can lose significant volumes of material in
strong winds. Idle areas, slopes, and embankments left untreated may produce emissions continuously, long after
active work has stopped.

Mitigation Measures
»- Use geotextiles or sheeting for temporary protection or stabilize idle surfaces (>7 days) with polymers.
>~ Cover with geotextiles or sheeting where feasible.
»> Wind fences/barriers positioned at a distance of 15x the height of the pile.
> Inspect covers during and after winds >20 km/h and repair promptly.

»- Schedule works so that newly cleared areas are either built upon or stabilized quickly, avoiding prolonged bare soil
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Tarps,

geotextiles [ @ Barriers
from wind

In arid regions, material handling and storage are particularly problematic because of both scale and
climate. Thousands of tonnes of soil, aggregate, and sand are moved daily. Uncovered stockpiles of
fine material act as "dust reservoirs.” Transfer points — from trucks to piles, from loaders to conveyors,
from conveyors to silos — create visible plumes if not managed.

= Mitigation Measures

» - Centralize storage zones as possible; avoid scattered piles across the site.
» Off-loaded or newly generated stockpiles require immediate spraying.

>~ No batching or stockpiles within 200 m of schools, hospitals, mosques.

»> Shape piles to <3 meters height with rounded forms for all projects.

3 1 AvAvA



g nasmoin | 1 ATATAN Wl i aliill Jlacll g 2wk &bpally ol Sl 3|
ROYAL COMMISSION FOR RIYADH CITY | 3K AN AN A

Jlocil ge palll jusll (ale dphuullg aasill Glclp] Sl Gldl @g@ @
Bl disaos dxiliyl -

Chapter 3 - MITIGATING FUGITIVE DUST EMISSIONS FROM CONSTRUCTION
ACTIVITIES IN RIYADH

duilad dbel gl dliii ashel Logy doasiwoll pe plgalll dhai

cligl algog cuiowlll (ujail .99% ady PM,, adllall ciloguall jillay dagjo GUeUl aahno golgn pladiwl
2yl &lano gi (bl Jio jalgall cals plga il ging

.alwoll 313y plaiiwlg (QLPl LUl (na jio 1g) jio 1.5 Wlaoall (o dypll dlgon gypai claijl jglai Uiy o
.abwall (T Gisgl plariwlg alalill jguull Gilel

aaluwo (nle il alail (na wlanoll pihg cany dulcla wndl Guédnilg abyl cilano gi bl Jio jalga cala olgalll gng
Joyl plgai glaijl cann 10-15 Jalaj

Water Spray

stockpiles

15 metres ’ ‘

Conveyors
with misting
sprays

»> Cover piles idle daily with tarps, geotextiles, or others

»» Cement stored in sealed silos with 299% PM,  filters.

»> Position piles behind barriers or wind fencing to protect from the wind
»»  Keep the bucket drop heights <1.5 m (<1 m in high wind).

»> Use enclosed conveyors and chutes with misting sprays.

»> Position piles behind natural terrain, buildings, or engineered wind fences. Fences should be located
downwind at 10-15 times their height for maximum effect.
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Other Dust Sources | (3 ill juall jalno 3.6 15 4

Gadiull alyll Lgwo <lisf dnla Lall Glagl (é lhaoll Jhclg cuiowlll Jaig ailwgall hla Sllac Gy
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e

| | Closed
Batching
plants

Wet cleaner
Vacuum

Stop operation during
high wind

Concrete batching, cement transfer, and equipment breakdowns create localized but significant dust.

Emergency events, especially during high winds, can cause uncontrolled releases.
= Mitigation Measures:
»> Batching plants: enclose cement transfer; silos with 299% PM filters; maintain filters and seals.
»> Housekeeping: no dry sweeping or compressed air; use vacuums or damp wiping.
»> Daily checks of dust suppression systems.
» Suspend dusty operations during high winds

»> Keep waste visibly damp during handling. Cover all waste loads in transport.
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Spray cannons
(20-30 meters range)

Misting during demolition

Demolition of concrete and masonry structures produces dense plumes of dust, especially in dry desert air where
moisture does not naturally suppress particles. On-site crushing and screening of debris further grind material into
fine particles. Cutting, drilling, and grinding produce highly concentrated emissions, often directly into workers'

breathing zones.
= Mitigation Measures

».  Apply continuous misting during demolition; use spray cannons (20-30 meters range) on large sites.
»»  Crushers/screens enclosed; mist sprays at feeders/discharges.

»»  Tools (saws, grinders) fitted with water feeds or dust extraction.
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Crushers/screens

Spray cannons

Enclosed conveyor

»> Abrasive blasting only in enclosed, filtered chambers.
»> Suspend demolition when winds exceed thresholds of 15 Km/h.

»> Restrict active demolition to <100 m? concurrently.
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Crusher Areas
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Fogging spray

Covered
conveyors

Spray cannon

Covered Crusher
| areas

Primary and secondary crushers (used for processing stone, concrete, or demolition waste) are major point
sources of dust. Emissions arise from material feeding, crushing, transfer to conveyors, and discharge onto
stockpiles. In desert environments, crushers may operate at very large scale, producing continuous plumes if

not enclosed and suppressed.

= Mitigation Measures

>

Crushers are used only in Category Il projects that have a critical construction schedule and should be away

200 meters from sensitive and residential areas.

Enclose units fully where possible.

Install fogging sprays at feeders, transfer points, and discharge chutes. Use spray cannons around crusher

areas.
Use only covered conveyors; minimize drop heights.

Fit dust extraction and filtration systems to enclosed crushers.

No crushers within 500 m of any sensitive areas (including, homes, schools, hospitals, and environmentally

protected zones)

\
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Dry stone cutting produces extremely fine respirable silica dust, hazardous to workers and communities.

= Mitigation Measures
»> Mandatory wet cutting with continuous water feed.
»> Qutdoor dry cutting prohibited.
»>  If water is limited: conduct in enclosed booths with filters (HEPA-certified).

»> Remove slurry off-site before it dries, to prevent dried residues from becoming secondary dust.
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Mist spray

-

Designated
waste areas

Daily remove
waste

AN AN ,/

Large volumes of construction and demolition (C&D) waste are generated during mega-project construction
activities. If stored or dumped without damping, waste dries quickly and produces emissions during handling,
transport, and wind events.

= Mitigation Measures
»-  Lightly mist waste before loading/dumping.
»-  Centralize waste; <3 m pile height.
»-  Cover waste not removed daily.
»»  Compact lightly to reduce exposed surface area.
»» Mist only the active face of waste piles to conserve water.
»»  All waste trucks must be covered and never overloaded.

»-  Suspend handling during winds per Annex A.
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PM;, Sensor

Wind Speed | Wind Direction
] L\‘
Sty

‘ k\ [r

-

nline Dashboard

SITE ENVIRONMENTAL
OFFICER

A

-
-

-

[~ “ Air Quality real-time
N~ monitoring station

= Mitigation Measures

»> Continuous real-time monitoring* of particular matter PM,, (dust), with 2-min live logging (according to the
attached specifications), using GSM to report to RCRC/NCEC unified dashboard.

>~ Specification of instruments must include (PM, ), wind direction/speed, real-time monitoring and reporting
capabilities.

»» 1 or more stations for medium risk site, 2 or more stations for large/mega risk sites.
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Daily Recordings

»>  Prior to construction, the instruments must be sited, installed, and tested, and linked with the online
dashboard as approved by NCEC/RCRC.

»» Allowable threshhold is according to Air Quality Regulations, violations will apply for each incident over the
threshold.

»> Anemometers height at least 2-3 m.

»> Wind speed exceeding 15-25 km/h requires enhanced suppression, above 25 km/h requires activity suspension
until the wind speed drops below 25 km/h.

»> Cameras at all entry/exit points (>90-day storage).
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Developer/Contractor A k
For high and medium
risk classification « Online Dashboard
A
P
L o t
&l 5 : Project Site X
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B Alert (+340 pg/m)
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Unified dashboard to monitor dust and roles / responsability of stakeholders
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VAVNAVAY,
-
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Developer/Contractor:

Install monitoring devices, regular maintenance, calibration, and validation

Link live data to the online dashboard of RCRC and NCEC

Receive Instant notification to environmental specialist and implement corrective action
Submit an incident report detailing the cause of exceeds to NCEC.

NCEC:

Direct access to real-time and historical PM, , levels data for construction projects
Approve the location of monitoring station within the construction site

If PM, , levels exceed allowable limits, the system triggers notifications (Alerts)
Conduct field visits and issuing warnings, fines, or stop-work orders

RCRC:

Oversight for air quality monitoring in Riyadh

Direct access to real-time and historical PM,, levels data for construction projects
Approve the location of monitoring station within the construction site

Receive secondary alerts Issuing reports on air quality statues
0D for RCRC.

4
4
4
4
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= Source Description

Not all projects in Riyadh are mega-developments spread over hectares. A significant share of construction
activity involves smaller-scale demolition and rebuilding projects within the dense urban fabric—such as
removing existing structures to erect new buildings. While the overall footprint is smaller, these works often
take place immediately adjacent to sensitive receptors (residences, schools, shops, mosques), making dust
emissions highly visible and more likely to generate complaints. Key sources of dust include:

»>  Demolition and debris handling from upper floors. Cutting, grinding, and drilling of concrete and masonry.
. Load-out of rubble into skips and trucks.

»-  Trackout of material onto narrow city streets.
»> Lack of perimeter controls on tight sites, allowing plumes to escape directly into public areas.

Without strict controls, even small sites can become disproportionate contributors to nuisance and health
»> impacts in the community.

»> This chapter refers to urban construction and demolition projects with a total site area less than 1 hectare
(2.0000m?), typically residential or small-scale commercial developments. Such projects are subject to all
dust control measures in this section, but they are not required to install fixed monitoring equipment
(PM,, stations, cameras) unless specifically directed by the regulator due to proximity to sensitive receptors.
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Maximum stockpile of 1 m height

= Mitigation Measures:
»> During excavation, loading and unloading, all material must be misted/dampened to mitigate dust.
»> No soil screening at the site project, Immediate use of subbase material following off-load.

»> Prohibiting to store/compile excavation material from the project, as well as place any excavation, demolition,
and construction waste outside the project boundary.

»» Allowed to store raw material and soil temporarily within site boundaries and kept wet regularly, maximum
stockpile allowed is 1 m height.

»>  Cover all debris containers (skips) when full and must be removed offsite daily.

»>  No visible trackout within 15 m adjacent site boundary.
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windscreens/mesh material

Son e ; Bl g

Enclésed chutes or
sealed bins

= Mitigation Measures:
»>  During demolition windscreens/mesh material must be used.
»> Demolish top-down, one facade at a time, with continuous misting.

»>  Remove debris from upper floors using enclosed chutes or sealed bins; limit skip drop height to <0.5 m, with
water misting at chute exit.

»> Cutting/grinding must use wet methods or HEPA-extracted tools.

»>  (lean load-out bays and adjacent sidewalks once per shift (vacuum or damp-wipe only; dry sweeping
prohibited).

»>  Collect and manage slurry to prevent secondary dust after drying.

»>  Tools (saws, grinders) fitted with water feeds or dust extraction.
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2 4.1 Purpose

»> DMP must follow the applicable Annex C template and include: risk class; sources & measures (mapped to Part
[11); monitoring strategy; roles; wind protocol; emergency readiness; complaint handling; Equivalency Section (if

proposing alternatives).
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4 4.2 Dust Management Plans

» - Every project shall prepare and submit for approval a Dust Management Plan (DMP) within the (CEMP) that:
»> States the risk classification (Annex C-1) and project context;
»> Identifies dust sources by reference to Part lll;
»> Specifies mitigation measures (prioritizing water-efficient options);
»» Describes monitoring systems (PM, , stations, anemometers, cameras) consistent with Annex B;
»- Allocates roles and responsibilities, including the DCC and deputies;
»> Integrates the Wind-Threshold Protocol (Annex A) with stop/resume procedures and restart checklists;

»» Provides complaints handling, training, and reporting using Annex D forms.
> The DMP shall be prepared using Annex C-2 (Classes 1-2) or Annex C-3 (Class 3) templates and completed in full.

» - Where the applicant proposes alternatives to prescriptive measures, the DMP shall also include a completed

47 Equival Section in accordance with Part VIl and Annex H.
AN AN A



AT A eyl e ailiill Jlecil ge palil sl yile &byl p bl clel )
ANV AN A

bl éin aldral ollda iy all T
ROYAL COMMISSION FOR RIYADH CITY | 3K

paiill calylhio sgyll walyl (L <4
CHAPTER 4 : IMPLEMENTATION REQUIRMENT

:dddlgallg paadill =

logy (30) s il pljil ] (ale alapll (nibgll jap0ll (] dlinll ahdiilll ge palil juall djlal aha padi jyadill cilelpl <4
e duowy 6619 (nle Jgaall Ui e aic iy 28 bl ol nd caul g @sgoll jugai Jloc ey go Jalll inle Lowgds
.ahall

iy (aopl bhiao gi ,p4aill hylgn gigdglaall gi wJoall Glhi (na) dpmga Glpusi al digas Jb (nd idyanill alelpp] <4
Jac pli (10) JUa ahall 4o @ano dAwi gyadi

lpulb aic Guitianl) @alio g4 i wnle cgpitall aéigo (nd juall djla) aha o danino diuwiy Blanll way ahall han 4

»> Submission: provide the DMP to the Authority 230 calendar days prior to mobilization. No dust-generating

activity may commence before written approval.

» Updates: material changes (scope, contractors, controls, monitoring layout) require a revised DMP within 10

working days.

» - Availability: keep the approved DMP on site; produce to inspectors on request.
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2 4.3 Baseline Monitoring

» - Conduct 22 weeks of baseline PM, ; and wind monitoring at the site boundary prior to clearance.

) - Equipment, siting, logging, QA/QC, and data transmission shall comply with Annex B.

) - Document baseline results and proposed permanent monitor locations/justification in the DMP using Annex C

templates.

4

4
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2 4.4 Project Phasing and Scheduling

) > Phase works so only the minimum practicable area is disturbed at any time; promptly build upon or stabilize

newly cleared areas.

» > Schedule major dust-generating activities considering seasonal winds and receptor proximity identified under

Article 5.

P Integrate Annex A thresholds into the construction schedule; activities prohibited at sustained winds >25
km/h shall not proceed.

» > Record phasing/scheduling measures and wind-triggered contingencies in the DMP (Annex C) and daily logs
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» = 4.5Resource Planning

[0o=

50

Water Suppression Equipment Materials
Identify and secure Budget for water trucks, Secure supply of dust
non- potable water sources misting systems, spray suppressants, geotextiles,
for dust suppression. Prioritize cannons, wheel-washes, and mulch, and tarps.
recycled or reclaimed water. monitoring stations.

B
o0
Workforce Monitoring Infrastructure
Train site supervisors and operators Install and test PM, ; stations, anemometers, and
in dust control measures. cameras before construction begins.
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) 4.6 Integration with Environmental Management
» > Dust control plans must be fully integrated into the project Construction Environmental Management Plan,

alongside noise, waste, and water management plans. The CEMP must designate a Dust Control Coordinator
responsible for implementation across all contractors on site.

Gilcliwill Jlaisl 4.7 4
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2 4.7 Construction Completion

» At demobilization: remove or stabilize all stockpiles, seed/cover exposed areas, clean paved roads, remove
temporary controls, and submit a Dust Close-Out Report (monitoring summary + complaints + lessons learned).
A final inspection / regulator approval before site handover is required.
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2 @(p 5.1 Water Conservation Strategies

). Indesert environments, water availability is a critical concern. Dust suppression must be effective while
minimizing water demand. Projects must therefore adopt conservation strategies:

) Use of reclaimed or non-potable water: Dust suppression must not rely on potable water unless
no alternative exists. Licensed shallow groundwater, treated wastewater, desalination reject, or other
industrial-grade water should be prioritized.

». Efficient application: Fine mist sprays are preferred over heavy soaking, which wastes water through
pooling and rapid evaporation.

- Stabilizers and crusting agents:ldle areas can be treated with chemical stabilizers, polymers, or
lignosulfonates to create a crust, reducing the need for repeated watering.

> Closed-loop systems: Wheel-wash facilities must recycle water wherever possible.
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} @ 5.2 Emergency Protocols

) . Despite planning, equipment may fail, water supplies may be disrupted, or sudden dust storms may occur.
Projects must prepare for such events:

»>  Suppression failures: If misting systems, sprays, or cannons fail, dust-generating activities must stop
immediately until controls are restored.

Dust storms: High winds can overwhelm controls. Annex A thresholds must be followed strictly, with pre-
planned shutdowns.

»>  Contingency water supplv: A backup water source must always be available to ensure that emergency
damping can occur even during supply interruptions.

) . Emergency readiness is a key compliance measure and must be documented in the DMP (embedded within the
CEMP).
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) {@2 5.3 Innovative Practices

b > New technologies can enhance dust control. Examples include Automated suppression: Systems linked to wind

or PM,, monitors that activate sprays when thresholds are approached.

» > While not mandatory, these practices demonstrate leadership and may become standard over time.
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} 15-25 km/h - Enhanced Suppression / Suspension of demolition works

>

>

1)

Earthworks hourly watering or suppressants.
Stockpiles fully covered/misted; drop heights <1 m.
Roads watered hourly; paved sweeping twice/shift.
Continuous misting and spray cannons.

Crushers: fogging and spray cannons required.

Waste continuously dampened; strict tarp enforcement.

Exits: wheel-wash inspected hourly.
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p - Above 25 km/h - Suspension:
»> Suspend excavation, grading, trenching, demolition, crushing, stockpile handling, and waste loading.
»» Only enclosed operations may continue (silos, enclosed batching plants with >99% PM, , filters).

»> Covers and stabilizers inspected before resuming.

} =W Monitoring & Compliance:
»> Wind measured by anemometers; dust by fixed PM, , stations.
»> Data transmitted via GSM to the RCRC central database.
»> Automated alerts to site manager when wind 225 km/h or PM, action level is reached.
»- Site managers responsible for halting works above thresholds.

»> Daily logs must document wind, dust, and mitigation actions.

IAAANLS



lgr agowall jhell aliloyl Glbgiwo agan : () Galoll
(danlg dduda danl PM, , vililn) alxiwlll alclpnlg

ANNEX B :TRIGGER LEVELS & RESPONSE ACTIONS
(PM,,, 1-MIN DATA)

S>> S]]

> SHP>>> I



AUl din aléral olléa i all ‘ T
ROYAL COMMISSION FOR RIYADH CITY | 3%

L ATAT A il ey ailiill JLecil ge pslil sl e &-byullg p53il el )

lg: agouuall sl Gililosil cabigino agas i(w) Galall 993 <4
(daalg ddudia daol PM, culily) alaiwdl cilclplg

ANNEX B :TRIGGER LEVELS & RESPONSE ACTIONS (PM10, 1-MIN DATA)

ATANT2ANS
o

elplll (ngiwo (0 ¢

g aallio Jmui piy Guidada go 517 p/ pliagihue 340 jglai Jla (nag Jglaoll pani Jiuwi iy * o/ plagpbie 250 <

gy agouwall aganll jglai aic yholl awwall Jlocll caldy|

el ﬁﬁ 4

a5 i fio 1 > (| bgawll ailelail gaas ‘aioljiall Jooll cilgalg Julai (i) Galald ldag jjooll buiill cileljal Gubi

(1) @loll na 3)lgll @ulaill Jgbgigy gl pis idxia 30 Gaal jglil joital 13] . Jail

: (PM,,) iillall ciloguall an) cilanlgo %@ y

:allill wlanlgall (nagiw Gi (e ailivll aajall go (PM,,) ddllall ¢ilowuall djaiuwo any djgal by gdgo J4 (ale w4
ugai ol wg ((PM, ) wuldl ginall (o lpleo ggay glg jlall yulal egadl Cyidi (ale anioyg bpny jlgall g4y gl vy 4

ool gubdll djgal dijlao 0.85 (e Jé U blijl Joloo go .adle jlpall aaa
gl 6 < (Al dow fadada 1 2:duaaill dia <«
GSM/4G pc anjspoll axoghiill agall ailily dacld (] uildli Juoay :ealibudl Jii <«
el gi (IP65) juall Jgaal dogléo ,digio daya 50 < sl iy <4

NGiw drono dho go dijldall Gudai ‘digiw gy dyilaw dploo uw.cg.uul aylaiwl juial/ppan gaaa Gasil/aploall <

p ek

»‘I

V/ N\ /\ /S VSV,

Action level:

250 pg/m?3 a warning is issued to the contractor, and if 340 pg/m? is exceeded for more than 2 minutes a viola-
tion is recorded, and dust-generating activities must be stopped when exceeding the permissible limits

Action: Implement Enhanced Suppression per Annex A; reduce simultaneous work fronts; lower drop heights
to <1 m; restrict haul traffic. If exceedance continues for 30 minutes follow Annex A suspension protocol.

Specifications:

PM,, Monitoring:
Each site shall install continuous construction-grade PM, , monitoring stations meeting the following minimum
specifications:
Measurement method: light-scattering/optical particle counter, factory calibrated for PM, .
Demonstrated correlation R? > 0.85 with reference gravimetric or equivalent methods.
Logging interval: <1 minute; storage capacity 26 months.
Data transmission: automatic upload to centralized regulator database via GSM/4G.
Operating environment: 250 °C, resistant to dust ingress (IP65 or higher).
Calibration/verification: zero/bump check weekly; field calibration quarterly; regulator co-location audit annually.
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» Power: mains supply with 212 h battery backup.
» Data completeness >90% per day.

» Clock sync to UTC (drift <+1 s/day).

» Data retention 22 years (to match log retention).
»> Placement:

) Boundary locations selected per wind rose or public infrastructure (e.g. powerline pole)
) >1 station small sites (< 5 ha), >2 large/mega projects.
D Placement suggestion must be included in the submission of the Dust Management Plan and RCRC approved.

»> A monitoring layout plan must be included with the DMP submission and approved by RCRC.

) > Wind Monitoring:

»> Instrument: cup or ultrasonic anemometer, accuracy 0.5 m/s.
»> Height: 2-3 m AGL in open exposure.

»> Logging: 1-minute intervals, synchronized with PM,,.

»> Calibration: annual traceable calibration.
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» > Each project must prepare a Dust Management Plan (DMP), which is then embedded into the broader regulatory-required
Construction Environmental Management Plan (CEMP). The DMP must include:
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Project Description Als):es:sﬁ:sel:lt Dusaist?:ar:ieosnand Monitoring Strategy High-Wind Protocol
location, scale, classification per detailed measures PM, , wind, cameras, . .

schedule, Chapter 2 from Chapter 3 o Annex A integration
contractors. p . p : GSM transmission.
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Emergency Roles and Complaints A1 :
Response Responsibilities Management Training Reporting
dust storm and C c?ust Control C'cl).mplahlnt !og de-d induction and daily logs, data
suppression failure oor |r_1ator,contract0r tailing the time an refresher programs submission, incident
rocedures obligations, consultant nature of for site staff e orfin
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» |/ D.1Daily Dust Log Sheet

»> To ensure consistency across projects, all contractors must use the following standardized templates. Completed
forms must be stored within the Dust Management Plan (DMP) records and submitted to regulators upon request.

Watering . . . Equipment
. . Stockpile Wheel-Wash/ High-Wind . .
LR Azg\?itzyu R?éa Frglun:l'cy SIS (T, :2‘3221?; ATE RIS ([ 'C:zlrlrl:ercet?v&e SS?E:;\{:JSr:r
Volume) Shaped, Misted) Rack Status Annex A) AT
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ANNEX D : TEMPLATES AND CHECKLISTS
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P ) D.2Dust Inspection Checklist

Item

Yes / No Comments Inspector Initials

Active work areas are visibly damp (no visible dust plumes).

Exposed areas >7 days are stabilized or covered.

Stockpiles are daily covered with tarps/geotextiles.

Stockpiles are <3 m in height and shaped/rounded.

Trucks are tarped and not overloaded.

Wheel-wash facilities are operational and recycling water.

Submerged rumble rack clean, sump desludged, anti-slip/guards
intact; automatic activation functioning.

Haul roads are treated and speed limits enforced.

No visible trackout >15 m beyond the gate; any trackout
cleaned

PM, ,monitoring stations are functioning and transmitting data.

Anemometers are functioning and wind data is logged.

High-wind shutdowns implemented per Annex A thresholds.
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» |/ D.3Complaint Log Form
. Nature of I . . . .
Date/Time Complalnar_n Complaint (Dust, Investigation Corrective Action Date/Time of Respo.n5|ble
(Name/Location) Conducted Taken Response Officer
Trackout, Other)
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