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e Conduct an odor assessment including monitoring and modelling at a later phase of
the Project e.g., following FEED.

e Carry out a TRA study for this Project. the impacts to the local traffic and the
anticipated congestion are significant and therefore this needs to be assessed and the
suitable management plans need to be developed and implemented.

e Conduct a health risk assessment study which identifies the potential impacts to
health resulting from the operation of the landfill. Suitable control measures and
management plans will be developed based on this study.
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where relevant are presented. The assessment process has however focused on the aspects
associated with the

construction and operation of the Project identified during the initial stages (e.g., aspects and
impacts identification and scoping) of the EIA process.

Assessment results have demonstrated that key issues anticipated during the construction,
commissioning, and operation phases include the following:

e Air quality & odor e Soil and Groundwater

¢ Noise o \Waste Generation

e Terrestrial Ecology e Cultural Heritage / Archaeology
e Traffic e Socio-economic

The results of the risk assessment of the unplanned impacts during construction and
operation associated with accidental spills showed the risk to be Low (Construction) and
Medium (Operation).

Conclusions and Recommendations

The assessment of the operation related environmental impacts demonstrated that the
planned and unplanned impacts were negligible and moderate respectively. The planned
impacts are considered negligible due to their slight impact on the environment, despite the
long operation duration of the Project. Furthermore, where the recommended mitigation
measures are implemented, this will reduce the impact on sensitive receptors. Unplanned
impacts are expected from the following;

generation of air emissions and damage to local ecosystems due to accidental fire; accidental
fuel spillage and loss of containment and release to the environment of reusable; and
recyclable materials.

The Environmental Management Plan and Environmental Action Plan details the
recommendations and monitoring components that have been proposed to mitigate the
impacts identified in the construction and commissioning and operations phase.

The following additional recommendations for the construction phase of the Project
were identified in the impact assessment:

e Conduct a Traffic Risk Assessment (TRA) for the impacts to assess the local traffic
and the anticipated congestion by the construction work

e Carry out a health risk assessment study which identifies the potential impacts to
health resulting from the construction of the landfill. Suitable control measures and
management plans will be developed based on this study.

e Ensure that all prior approvals are sought for any modifications on the landscape and
land-use Undertake comprehensive environmental baseline studies (specifically
terrestrial ecology) to identify environmental features that may be impacted by the
construction works

e Itis recommended that a detailed Social Impact Assessment (SIA) including
stakeholder engagement be conducted for the Project prior to constructing the facility
and following or during the FEED stage.

The following additional recommendations for the operation phase of the Projectwere
identified in the impact assessment:
¢ Implement a noise impact assessment to assess noise emissions when the facility is
operational, including the waste incinerators.
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Background

The Kuwait Municipality (KM) has initiated the Kabd Landfill Project (Project) in response to
the need for an appropriate infrastructure for treatment and disposal of solid waste generated
in the State of Kuwait. The Project had been be designed utilizing the latest technology to
treat municipal solid waste in Kuwait. The Project had been designed utilizing the latest
technology suggestions (e.g. Waste to Energy (WTE)) to treat municipal solid waste in
Kuwait. As a part of suggestions the Project also aims at generating alternative power
sources which can be purchased and distributed by the Kuwait Ministry of Electricity and
Water (KMEW).

Project Brief

The Project site located in the Kabd area, approximately 25 kilometers (km) south west of
Kuwait City and will comprise of a number of integrated waste management services
including sorting, treatment (e.g., using incinerators for the generation of electricity), and
landfill disposal.

An area of approximately 500,000 m2 has been allocated for the Project and is intended to
accommodate a WTE facility and its associated infrastructure next to it with a planned
capacity of approximately 3,275 tons per day that will be subtracted from the total daily
municipal wasted received to the landfill. The landfill area will be operated for 20 years.
Based on the average personal daily waste generation in Kuwait, which is 1.5 kilograms per
day per person, it is also expected that the capacity for the landfill will be approximately
32,386,926 tons will be disposed of in landfills at this facility.

Majority of the design information is therefore based on assumptions and focuses on
evaluating different options to be considered for the landfill. The topography and geology of
the site were identified as major contributors to the selection of the landfill location and
design.

The Project was described based on the following typical landfill features:
Lining systems

Leachate management

Landfill gas management

Landfill capping

Potential Environmental and Social Impacts

In general, the environmental characteristics in terms of climate and meteorology, wind
trends, waste generation and socio-economy are considered to generally consistent
throughout the State of Kuwait. Specific details on environmental baseline conditions are
presented within the vicinity of Kuwait City and the Project site (Kabd) have been presented
where available including geology and topography, water resources and hydrology, air
quality, noise, soil, terrestrial ecology, archaeology and cultural heritage and traffic

The potential occurrence and significance of potential environmental and social impacts
arising from the Project has been assessed. To the extent possible, consideration has been
given to design, construction, and operation of the Project although detailed information is
currently not available. Generic information on design, construction, and operation impacts




Waste management is considered a critical problem in Kuwait as it continues to generate high
volumes of municipal solid waste. In 2013, the total amount of waste generated from Kuwait City,
including municipal and agricultural waste was 2,018,302 tons. At present, municipal solid wastes
are sent to three different locations, namely; Jahra, Mina Abdullah and South of seven Ring Road.
However, the design of the sites does not conform to international standards or the minimum health
and environmental specifications for such facilities. As such, the continued operation of these sites
poses a huge threat on the environment and human health through potential contamination of the
soil and groundwater through leaching and an increase in air emissions resulting from releases of
fumes and dust emissions.

B
Eng. Hamoud Al-Zaubi — CEO of Projects Engineering Consultancy P'ﬁc
Eng. Lana Ibrahim - Projects Engineering Consultancy PROJECIS
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pH Statistical Analysis

pH Value Limits = 6.0 to 10.0 (Maximum)

Mean 6.9
Standard Error 0.03
Median 6.8

| Mode 6.5
Standard Deviation 0.7
Sample Variance 0.6
Kurtosis 16.0
Skewness 2.5
Range 94
Minimum 36
Maximum 12.9

Sum 3064.6
No. of Samples 442

Conductivity Statistical Analysis

Conductivity Maximum Limits = 3000 ps/'cm

Parameter Unit (ps/cm)
Mean 2376.269
Standard Error 146,756
Median 2039.5
Mode 2240

Standard Deviation

3085.373

Sample Variance

9519531911

No. of samples

Kurtosis 109.439
Skewness 9.824
Range 39254
Minimum 351
Maximum 39605
Sum 1050311
442

- High variation in both pH and conductivity
values is caused due to high variety of
industries.

Treated Wastewater

- Treated wastewater characteristics such as
COD, TSS, and Heavy Metals were analyzed.
- Regression analysis was performed on the
data in addition to Descriptive analysis, Time-
Series variation, ANOVA test, COR, and CV.

Regression Analysis

- A powerful statistical method that examines
the relationship between measured and
predicted values.

- Widely used and more reliable than many
other methods.

- To measure how close the data are to the fitted
regression line, the coefficient of determination
R? is calculated.

- The model is considered to be good if R? <O.7.

Factors Affecting Plant Performance

- Wastewater received from different factories
and industrial establishments had minimal
effects on plant performance since it is
controlled at the gate.

- Use of DAF units was very influential in
removing floating solids as well as oil and
grease which would adversely affect plant
performance.

- The DAF process also reduced about 50 % of
the influent COD.

CONCLUTION

- Plant preformed under high efficiency even
with the high variety of industries.

- COD removal efficiency ranged between
96.07% to 96.67%.

- The secondary sedimentation treatment
achieved TSS removal range between 88.82%
to0 91.79%.

- The treated water produced by the plant was
satisfying KEPA limits.

- The DAF process proved to be very solid
mechanism in removing solid pollutant.
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- The plant treatment strategy consists of three
main Stages, preliminary treatment, secondary 9

treatment, and tertiary treatment (biological T ——t
treatment). e i ‘Walra Industrial Waste Water Treatment plant
. _ Date- 24401 Monthly Process Report
- The plant uses 100% of its treated water in e ated wabar (m =
internal irrigation inside the facility. 1 _ Aluminium | 0.06 5
2 Arsenic <0.001 0.1

METHEDOLOGY ; S L0 —
Statistical analysis. 5 Cadmium <0.0001 o0
- IBM SPSS Software was used to conduct : ﬂ‘m ‘oﬂl ‘;12-"
the Statistical analysis as it's known that this > Mercury 2001 00l
software is commonly used in industry and [ Cobalt 0.0.011 , 0.2
research projects. = o as 5

. . 1 Antimony <0001 1
- Microsoft Excel was used to conduct time- 2 Copper <0001 02
series variations and ANOVA tests. 1 Manganese 040 : 0.2
- The parameter sample sizes for COD and - f.: :ﬂ; , ui
TSS were three samples per day while the E" Total Colform{mpn/100ml) | _ 0 100
parameter sample sizes for heavy metals were w Faecal Strptococe 0 £l
one sample per month. - foppaates u .

;ummlmmmnmmm-munl
METHEDOLOGY | | |
- The data used for analysis was obtained during
the period of April 2017 to December 2019.

RESULTS AND DISCUSSION

Statistical Analysis

- A statistical analysis with different approaches
was preformed on the data presented earlier for
both treated and untreated water.

- Different analysis were approached in order to
analyse the data such as:

- Statistical Analysis and Regression.

- Coefficient of Variability. (CV)

- Coefficient of Reliability. (COR)

- Time-Series Variations.

- ANOVA Test.

aemons omssms 00. Walrs ndantrial Waste Watw Tovsment Pt Untreated Wastewater

ey : e it B 1 ' - Al-Wafra Wastewater Treatment Plant (WWTP)
1] Totalntvogen u ] : @ ¢ '] Soen keeps record of every truck enters the gate.
o N TN : i ) we=_| - PH and Conductivity are the main parameters
T g - ' > trTasims] to accept or reject the truck.
& Ammenl 4 ¥ - 3 5 Wppm |
7 | Total Recowerabile Bansl = et cl Apom |
1o hen - = : N 2 i#en | Untreated Wastewater
D Furdes : : 3 1 Zmem_| - Although pH values are unitless, the analysis
ul  wopem | sm | : ) PR T

was an attempt to give Statistical description.
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PERFORMANCE ASSESSMENT OF AL-WAFRAH
INDUSTRIAL WASTEWATER TREATMENT PLANT
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INTRODUCTION

- Water resources and treatment in Kuwait.
- Industrial wastewater treatment in Kuwait.
- Wastewater management problems.

- Industry and water.

- Water consumption.

INTRODUCTION

- As per MEW, in the past four decades, the
Daily Gross Consumption of water raised from
64.1 MIG to 457.6 MIG.

- Kuwait’'s population has more than doubled in
the last 30 years and is expected to do so again
in the upcoming 30 years.

- Finding alternative water resources is now
necessary not a luxury option.

Daily Average of
Viar Installed Capacity Gross Consumption
(MIG) (MIG)
1980 100 64.1
1990 252 130.3
2000 283.2 2417
2010 4231 367.5
2020 683.3 457.6

OBJECTIVE AND SCOPE

The main objectives of this study are:

- To evaluate the efficiency and level

of performance of AL-Wafrah Industrial
Wastewater Treatment Plant (WWTP).

- To determine the factors affecting the plant

performance.

- To attract more attention to such a unique and
relatively new field.

METHEDOLOGY
Al-Wafra Wastewater Treatment plant

description:

- Al-Wafra treatment plant facility is constructed
in a total area of 250,000 m2 (500x500) to
handle 7500 m3 per day.

- It receives wastewater from more than 77
different industries through 3 lagoons (2500 m3
each).

METHEDOLOGY

Tertiary

Sccondary Treatment Treatment
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