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« 2 Multi-Effect Distillation (MED) Units

. 2 Auxiliary Transformers

e 4 Auxiliary Boilers

« Various pumps, piping systems, underground and above-ground electrical/civil
infrastructure

. Seawater intake (offshore section to be abandoned) and discharge systems

. Electro-chlorination facilities

. Related buildings and auxiliary systems

. Water Treatment Plant
. Storage Tanks
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) &b gl olall g Ay 1 ) g ATy 59 Jlasly Aualdl) ciballiiall (1) by (Galal
(Environmental Investigation For Soil & Groundwater

This section provides the minimum requirements that need to be
addressed for the soil and groundwater investigation

1. Site assessments/ investigation.
it.  Soil and groundwater sampling.

1. Parameters analysis shall be conducted to internationally
recognized standards for both soils and groundwater (e.g. New
Dutch, USEPA), where relevant. Where these standards do not
provide limits for certain parameters, other appropriate
internationally standards shall be suggested and adopted for
comparison upon MECC- ENVIRONMENTAL AFFAIRS's
approval.

2. The following shall also be provided:
1. Sampling locations for soil and groundwater.
i1. Parameters to be analyzed.
iil.  Samples' depths.
iv.  The total depth of the boreholes.

3. A3 size colored map showing the suggested sampling locations
and list of GPS coordinates shall be provided.

4. Analyzing methodology to be followed (device/ method,
detection limit, etc) should be provided.

5. Reference points used for comparison.

6. The EC should make integrated testing program to plan the
environmental soil & groundwater investigation by obtaining soil
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and water sample for environmental tests ((three (3) locations as a

minimum)) while conducting geotechnical investigation
including boreholes and test pits from geotechnical investigation
works. The EC shall undertake the required tests for each

package including, but not limited, the following items:

For Soil:

Organic compounds

ii. pH
iil.  Major nutrients - nitrogen (N)
iv.  Phosphorus (P)
v. Potassium (K)
vi. Secondary nutrients — e.g. sulphur
vil.  Calcium
viil. Magnesium,
iXx.  Minor nutrients — e.g. iron, manganese
X. Heavy Metals: Copper, Chromium, Cadmium, etc
xi. Zinc
xii. Boron
xiil.  Aluminum
xiv.  Mercury
xv. Lead
xvi.  Soil organic matter
xvil.  Moisture content
xviii. TPH (DRO, GRO and Heavy Fraction, etc)
xix. VOC and BETX

Aledl ol g 2 disylze | 13
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XX.

11.
1il.

1v.

Vi.
Vil.
Viii.

1X.

X1.
Xil.
X1il.
X1V.
XV.
XVI1.
XVI1.
XVIil.
XIX.
XX.

XX1.

Total Coliform, Fecal Coliform and Egg Parasites.

For Groundwater:

Organic compounds

pH

Major nutrients - nitrogen (N)

Phosphorus (P)

Potassium (K)

Secondary nutrients — e.g. sulphur
Calcium

Magnesium,

Minor nutrients — €.g. iron, manganese
Heavy Metals: Copper, Chromium, Cadmium, etc.
Zinc

Boron

Aluminum

Mercury

Lead

Electrical conductivity

TPH (DRO, GRO and Heavy Fraction, etc)
VOC and BETX

BOD:s.5

COD

Total Coliform, Fecal Coliform and Egg Parasites.
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7. The assessment of all types of impact on the soil and
groundwater generated from the project shall be identified and
addressed in detail.

8. Where contamination is suspected at any site the Consultant shall
address the following minimum requirements:

1. The assessment in this/ such case will examine the size,
extent and severity of the soill & groundwater
contamination, which shall be undertaken by:

e Desktop study.
e Site walkover.

e Soil and groundwater investigation. The SOW for the
investigation of the soil & groundwater shall be
prepared according to the requirements stipulated
above.

i1. Five (5) groundwater monitoring wells shall be drilled,
collecting soil samples from the boreholes during drilling.
Visual and olfactory evidence of soil contamination will be
recorded. Collection and analysis of the groundwater shall
be sampled from each well. Wells shall be drilled,
developed and left to stand for a few days before sampling
to allow conditions in the well to equilibrate with those in
the surrounding aquifer.

iii. The Consultant shall identify the parameter(s) (physical,
chemical and biological characteristics/ contaminants)
related to the source/ type of contamination for soil and
groundwater to be analyzed accordingly.

iv. The depth of the boreholes and the number/depth of soil
samples per borehole shall be defined.
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v. The groundwater movement (horizontal direction) and the
fluctuation (vertical direction) shall be identified, and
contour maps shall be presented.

vi. Results of the soil and groundwater analysis will be
compared to applicable local and/or international standards
(as per the requirements stated previously). The
exceedances in pollutants' concentration, level and extent
of contamination shall be discussed and a contour map
shall be plotted.

vil. The findings, a discussion of the level and extent of
contamination and recommendations for remediation/
rehabilitation and/or follow-up work shall be included in
the report.

9. Where contamination 1s identified/ indicated, the Consultant shall
advice in the report on the key indicators and additional
requirements to identify contaminants, the extent of
contamination and provide recommendations and solutions to
remediate or/and rehabilitate the area and the affected/effected
elements. For that a separate detailed SOW shall be prepared,
which shall include but not limited to the following.

1. Adequate/ suitable grid of boreholes shall be established in
the contamination area, for comprehensive investigation.
Detailed SOW for that should be developed and submitted
to MECC- ENVIRONMENTAL AFFAIRS for reviewing
and approval prior to any execution of work in the field.

ii. Colored contour maps shall be developed for the
contaminates in the soil & groundwater.

1.  An appropriate dispersion model for groundwater
contamination shall be used. This will be used to aid
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identification of potential mitigation and remediation
options for any contamination found.

iv. Quantitative Risk Assessment (QRA) study shall be
conducted to identify the need of site (soil/ groundwater)
clean-up/ remediation/ rehabilitation.

v. Upon the result (conclusion and recommendation) of the
QRA, different options of site (soil/ groundwater) clean-up/
remediation/ rehabilitation shall be discussed and assessed
and then ranked based on all the related aspects (cost,
efficiency, time, etc.)

vi. Checking for the presence of a floating layer of oil on the
water surface (groundwater) using an interface probe.

vii. The groundwater movement (horizontal direction) and the
fluctuation (vertical direction) should be identified, and
cantor maps should be drawn.
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o slall, lla sl
Ministry of Environment and Climate Change
Pt

Area of Demolition

2 gall Ay 3 :(4) a8 (3alall

X {Easting)

¥ (Northing)

153,387.358

408,246.916

153,412,882

408,252.329

153,499.557

407,826.357

153,499.451

407,715.060

153,499.458

407,709.733

153,495,639

407,709.788

153,495.463

407,697.635

153,499.281

407,697.562

153,499,112

407,680.065

153.472.110

407,680.050

153,468.348

407,664.781

153,458.879

407,664.774

153,459,326

407,680.167

153,451.034

407,680.035

153,450.033

407,645.738

153,437.005

407,647.788

153,430,494

407,602.789

153,447,614

407,600,248

153,438.413

407,437.200

153,387,360

407,427.093

153,386.849

407,670.715

153,373,329

407,670,804

153,358.798

407,656.393

153,174,594

407,769,155

153.174.424

407.786.046

153,133,255

407,790,234

153,136.518

407,824.280

153,174.092

407,818.992

153,173,943

407,833.813

153,224.417

407,833.821

153,224.823

407,789.325

153,303,467

407,751.030

153.338.767

407,775,706

153,358.123

407,776.25%

153,356.200

407,843.576

153,471,608

407,843,349

153,358,519

407,762 406

153,303.803

407,723.474

153,221.471

407,768,169

153.224.967

407,774,848

153,207.014

407,774.670

153,207.066

407,769.479

153,347.352

407,683.665

153,350 418

407,695.921
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