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b) Water Quality _

(i) The water quality on the Salalah Plain varies, with a fongue of
freshwater in Salalah Central Plain flanked by brackish water (Westem
and Eastern Brackish zones),

(i) Over the past 10 years, the zone of freshwater has progressively

~ declined partly because of over abstraction, resulting in saline intrusion
" from both the brackish zone as well as from the sca. Fig. [8.4.5 shows
the water table and zones of blackish water on the Salalah Plain.

(m) The municipal well field and major agricuiture users are currently
abstracting from the freshwater zone.

(iv) Within Salalah Plain West water quality is blackish, typ1ca11y below
6,000 1+ S/cm but increases further west where it ranges between 10,000
0 43,000 4 S/em. |

(v) Monitoring records indicates that salinity levels have been increasing in
irrigating areas nearer the coast.

¢) Water Demand
(i) Based on the inventory of wells (N'WIP) in the mid 1990s, there is
appronmately 1, 559 hectares of irrigated land on the Plain with a total
water demand of 57. SMm’ /year.
(n) Most of the water demand is within the Salalah Plan Central (1 231 ha),
while less volume is needed in Salalah Plain West (260 ha) and Salalah
_ Plain East (68 ha), respectlvely
d) Water Balance
(i) The water resources of the Sala.lah Plain have come under increasing
pressure over the past twenty (20) years due to increasing water demand
in all sectors. - '
(ii) Estimates of water supply and demand, as well as the monitoring of
groundwater levels and water quahty, indicate the balance is in deficit.

Table 18. 4. 4 is shown the water balance in Salalah Plain

18-31



p9}Dljusla}jipun »}o0.4psg

uoyjejdep ebouoys
iejpmysed} jo DeUID

J0 Juaixe sjpbw)xoiddy

JUBWIYODOIDUS 4BjpMpUNnOoID
euljps pupb Uyspopag

snyding Jo 3IA(T JO SBAXY Upelg a..:s_am S'p'8Y amdig

JseM
-uiojd Yo|p|pS

| }so3 -
uip|d Yyo|p|ps

v

euo7
ysprooag

euoy
yepon.g

__E.Emo_
uip|d Yo|o[pS

18-32



ient UnitArén 0

il Salalah Plain
East

TOTAL

INFLOW
Direct & indirect recharge

. _8.'60:_'

37.30

18. 10

OUTFLOW
Use
- Agriculture
Domestic

Industrial |

Grouhdwaier transfers
Groundwater outflows to sea
Total outflow

0,001

22
945

0.002

225

39.77

4.1

0,25

46.12

12.69
0.02
0. 004
2.25

4.8
19.76

57.46

4122

0.25
4.5

75.35

. .;‘DEHCIT

DR

- 1.66

-11.34

Deﬁ01t components
"~ Seawater intrusion
Storage depletion |

025 . -

5.5

1.1
0.6

6.35

TOTAL

1.7

11.35

2) Future Demand Prospect -

() Supply
a) Status

(UNIT: Mm® /yr)

The Salalah Plain of Water table has been over committed with evidence from
momtonng of ground water levels and water quallty indicate that it is in deficit

- annually already.

: b)MosthalancedArea

The deficit of water supply currently reaches more than 8 Mm® /year at
 Salalah Plain Central. - :

(b) Demand

Increasmg demand in domestic and mdustnal sector is rapidly rlse over the next
20 years, “ﬁthout developing new water sources such as the Nejd or other
alternative development of desalination plant and also conducting priority use of
the domestic sector; MRW wam that further development hasten the deterioration
| of the freshwater resources.
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18.5 Social and Human Activities
(1) Land Use
1) Present Situation

Some apparent distinction on land use was recognized in the Study Area, These are, _

- Concentration of residential, commercial and business areas in the center of Salalah.

- Clear division of land use in the west Salalah to Salalah Port area: Raysut Industrial
Estate and port facility are located except one midént‘ial area along the road to
Mughsail. These industrial estate and Port areas are separated from the residential
area by enough distance: over 3 km form the outbound of residential area of Salalah
- city near Hotel Hilton from the nearest industrial estate.

-Sewerage treatment pond, landfill type solid waste dumping site, and
heavy/hazardous industry are located to the north-west Raysut Industrial Estate,
isolated from the residential area '

The following descriptions are the base of land use reoogmzed in the Study Area. -

() Base Element of Development
~a) Plans
(i) PastPlanning -
Since 1970, various planning eﬁ'orts have been undertaken in Salalah.
These include the first Salalah Structure Plan in 1983 and 1985,
residential subdivision plans prepared for certain large areas, and sector
development plans and all their specific policies and proposals embodied
to the present proposed planning as the base elements of development.
(ii) Present Proposed Planning
~ The Salalah Structure Plan (1995- 2015) by Mmlsu'y of Housing (1998
. presently MOTH) is the base of present existing planning for land use
- and development in Salalah. o
(ili) Some Base Element Commlttmg Present Development -
In the Salalah Structire Plan, they listed major seven (7) of base
elements which compnse some unpoﬁant policies. A part of them are as
follows.
1) Reservation of land adjacent to the port for mdenua], commcrclal,
 and industrial uses, a self sustained development _
if) Reservation of dcvelopable area to the north-west of the Raysut -
Industrial Estate for heavy/hazardous industries - '
iii} Some of the spemal uses are recommended for appmpnanon to

facilitate urban development, dcpendmg on the development
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(b} Present Land Use Constraint
a) Exjsh'ng Land Use Composition
In 1995, the survey for existing land use survey was conducted for entire
Salalah region and summarized as the following Table 18.5.1 and Fig.18.5.1.
Some of the features of present use of land are as follows.
(i) Commercial development is concentrated in the Central Salalah.
(i) There are two (2) distinct industrial areas in Salalah: New Industrial Area
and Raysut Industrial Estate.
(iif)Salalah Port is regarded as important features of the urban development
of Salalah expecting contribution to the local economic development.
(iv)Spatial distribution is inefficient: residential area is 28%, however, both
industrial and public & semi-public uses are about 20% each of the total
urban area.

Residential - 1,18033 830
Commercial 1. 610 | 030
Industrial . o 81029 £ 570
Public & Semi-Public Facilities 979.49 690
Transportation _' | 378483 26.60

| Open Spaces S 128.45 0.90
Special Uses o 391770 27.60

| Agriculture - o 251366 17.70
Wadi, Khawrs, Environmental / Historical Sites 831.00 580
-meEmLoPEDAREA S 1421465 | 10000

L 4888535 | TISB
O oeawze | 10000
Soturve: The Salalah Structare Plan (1995- 2015) by Ministry of Housing (1998, presently MOTH)
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b) Problems and Constraints

Ten (10) of major problems and constraints related development related to

utilize land are pointed out by the Salalah Structure Plan (1998). These are

sumimarized as follows.

(i) Access means and routes are quite limited since its locality separated
from major centers of Oman. |

(ii) An existence of an additional seasonal / varying demand on the wban

(i) An existence of mono-ceniric development, etc. causes inefficient and
uneconomic pattern of urban development.

(iv) An existence of very slow rate of development. The infill capacity is as
much as 35 to 50 %.

(v) An existence of high dependéncies on expatriate workforce due to
Omani’s population and educational status. o

(vi) An existence of very low sustainability of commercial development.

(vii) An existence of under-utilized or misutilized land use for industry.

(viil) Insufficient to none development of infrastructure such as drinking

water and sewage system as well as distinct hierarchy of roads in the
town. - ' '

¢) ExistingPotentials |
Seven (7} of major potentials of existing development related to land use are

: summa.rxzed by the Salalah Structure Plan (1998). These are sunmlanzed as
follows.

@ Concentration of the administrative and service functions in Salalah due
to its locality generates signif_lcanf employment and attracts investments.
(i) Currently committing large scale capital-intensive projects such as
' Salalah Port expansion, Raysut Industrial Estate expansion, and sewage
freatment plant and network construction, etc. will improve the
- infrastructual provision and support economic growth.
(iii) Omanisation process will create an opportunity of employment for the
- local workforce.
(iv) Systematic provision of tourist facmtles can strengthen the potential and
-~ establish tourism as an nnportant economic sector.
(v} Implementation of improvement of road sector near future such as
- dualization and improvement of various roads desxgn and construction
of by-pass and/or internal roads, etc.
(vi) Natural environment ¢lement will be suitably protected by regulatlons _
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{¢) Zoning Regulations and Land Use
a) Existing Regulation and Problem

(i) Planning Standards in the Oman
Available standard facilitating buffers zones between residential and
industrial areas is the planning standards used in the Oman: a residential
location should be at least 1.5 km from any mineral extraction activities.

(i) Administrative Concern
MOTH (2000) recommended that buffer zones are a must between these

- two lands uses depending on the level of industrial activities.

2) Future Planning

(@) Proposed Plan
The Salalah Structure Plan (1995 2015) proposed the ﬁnal structure plan as final

target year of 2015, This plan has adapted existing development plan i in Salalah to
change its trends to be more diversified one.

'Elghteen (18) of features are described their Plan, and some of their features related
to the Study are listed as follows

a) Total area available for utban development is about 650 ha, in which, about
5,000 residential plots or 30,000 populations can be accommodated.

'b) No residential development has been proposed within a dlstance of 3 kan from
the Raysut Industrial Estate. :

¢} In the westemn part of Raysut, about 400 ha of land could be available for

urban development which can accommodate about 3,200 residential plot or

about 20 ,000 population.

d) Area of north-west of Raysut Industrial Estate has been reserved for

) heavy/hazardous industrial development. _

¢) Area west of Salalah Port has been reserved for port related

. industrial/commercial/residential/other uses. -
f) Tt is recommended that low intensity, higher level public & seml—pubhc uses

shall be developed in the demgnated enwmnmental areas along the sea-coast,
east of Razat fann '

This plan will be implemented in four (4) phases that has five (5) year planning
system for each period startmg form 1996. The First (1996-2000) and Second
(2001-2005) phases are ass1gned for developing economic and infrastructural
sectors inchuding on-going project. The Third (2006-2010) and Fourth (2011-2015) -
phases are assigned for nnplementatxon of cap1tal mtenswe pro_]ects stimulating
export oriented commiercial and mdus1na1 activities.
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(d) Proposed Land Use

Based on the above planning scheme, the land use composition in year 2015 was
proposed as shown in Table 18.5.2 and Fig. 18,5.2, respectively. These are gross
Jand areas which include local facilities and services, local open spaces and local
circulation; moreover, these also include the existing as well as committed areas in

the base year (1995).

Al | Residential 572260 18.20
A2 | Residential — Agricultural - 1,102.20 03.50

A3 | Commercial - 650.80 02.10

A4 | Industrial S 3,053.40 - 09.70

AS | Public & Semi-Public Facilities 2383.00 07.60
A6 | Open Spaces 12940 00.40

A7 | Special Uses © 5,168.60 16.40

A8 | Agricultural 1,056.70 03.40

A9 | Transportation | 6,461.00 20.60
A10 | Environmental 5,072.30 18.10
33000 | T
A\ Subsoad PR 5065 %of E
- B | Rural Settlements 2.435.10 0.390% of E
C Lohg Term Reserve for Resid.et.ltial 1,941.80 0315% of E

D | Vacant Developable and Undevelopable 2624310 | 4230% of E
B 6205000 | 10000
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(2) Waste Management

1) Solid Waste

The collection, transportation, and disposal of solid waste in the Study Area are the
responsibility of Dhofar Municipality. The followmng descriptions are the main
components of the present solid waste management system in Salalah described in the
Salalah Structure Plan and a current data of year 1999 obtained by the Study.

() Present Situation

a) Type

Generating solid wastes are classified into the following five (5) categories:
(i) Domestic waste
{ii) Commercial waste
(iii) Industrial waste
(iv) Agricultural waste
(v) Other waste

b) Quantity

(i) Available Data and Trends

(i) Anmual Amount in 1995

(iif) Amount for each Solid Wastes collected in 1999

(3) levels:

There is only one data obtained by the Study.
collected solid wastes at Salalah in the year of 1999 were as follows.

i) Household waste: 8,388 tones
i) Industrial waste: 7,412 tones
1ii) Agricultural waste: 8,874 tones
iv) Construction waste: 55,699 tones
v) From slaughter house: 9,3 10 tones
vi) Mud with materials: 1,125 tones
vii) Dead animal: 2,000 tones

The details on composition solid waste and describing trends of
quantity are not available at present.

A year 1995, the quantity of collected solid waste was about 154,000
tones according to the report of the Salalah Structure Plan (1998).

Based on this, the

viii) Heavy-duty scrap (aluminum): recycled and ship to Dubai
¢) Collection System
' Current collection system of solid wastes are classified into the following three
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)] Level-1: Primary Collection
The garbage is put into a polythene bags or some other smtable means
and is collected by the designated municipal staff at various

- parts/specific uses.
- (i) Level-2: Secondary Collection
The gax’oage is collected in the garbage bins, tmlley contamers drums
or other equipments placed by the mummpahty at various locations

_ about3500(capamty7/33/lSm)suchbmsmtheenureSalalah

(i) Level-3: Tertiary Collection _

The garbage is collected by the mummpal trucks. The municipal

 presently has 49 such trucks, and the collection by these trucks is
normally daily or Weekly depending on the area of need and amount.
" Average trips per vehicle per day are generally twice (2)

d) Disposal Site '
(1) Locatlon _ : _

: A]loollectedgarbagelst"ansponedtothedlsposalsﬂeatWadl
Qafiawt that is located about 8 km northwest of Salalah. Flg 18.5.3
shows the location of the dumpmg site.

() TypeanditsCapacity S |
The site was opened in 1987 as a landﬁ]l type dmnpmg site for sohd
wastewhlchhasacapamtyof%haand suiﬁmenttouseuptonethS

(111) Stanls of Dlsposal Condmons : '
i) No segregation and separaie “collection except metal scrap,
. Organic waste, oil and grease, automobile tubes and tires.
ii} Nosepamﬁonofhazardousandtomcwastmthatlsacmrent :
concern for MRME in the Study Area. -

' m) No mechanism of recycling: only aluminum waste is
purchasedandexponedtoUA.E -

- iv) No mechanism of incineration

- The oondmons of dumpmg sites described above a are shown in F1g
18 5.4. '

'e) Standards for Collection and stposal : : o
The Physical Planning Standards for the Sultanate of Oman was base for the

standards for solid waste generahon, oollectmn and disposal described as.
follows.

>

§]] Average per caplta sohd waste generahon is take:n as 160 kg/day
- considering domestlc and non-domestic sources.
(i) A residential area is served as a place for collectmn bm, and its pwk '
- factoris to be 1.25.
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Figure 18.5.4 Conditions on Dumping Site(1/2)
(Site Visit in February 2000)
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(b) Proposed Solid Waste Management System

a) Expecting Situation _ )
Based on the assumption of the future expansion of Salalah by the developing
plan of the Salalah Structure Plan, a solid waste generation in the entire
Salalah is estimated to reach nearly 400 tones per day.

b) Recommending Policies and Proposed Project -
The Salalah Structure Plan proposed the following pollcles and
Iecomrnendatlons to the solid waste management in future Salalah,

(i) Strengthen the resources of waste management system to meet the
future requirements such as mcreasmg in number of collection bins,
trucks, frequencies, efc,

(i} Facilitating an appropnate mechamsm for hosp:tal and industrial

- wastes.
(i) Adoptmg the process of waste segregahon and compactlon at the
_ disposal site. _ :

(iv) Implementation on comprehenswe study on sohd waste management

(v) Launching a campaign to draw pubhc awareness 1o encourage pubhc
participation eﬂ"ectlvely s

2) Waste Water

(a) Present Situation
a) Volume ' : o
In 1995, the generahon of sewage in the entire Salalah was estlmated based on -
the Water and Waste Water Master Plan (WWWMP, 1992) findings. This is
calculated by the Salalah Structure Plan Study and is the base of the
wastewater treatment of Salalah, cun‘ently committing program. Table 18 53
shows the estimated genemhon of sewage in 1995

Government (including govemment/
msututlona}) '

Private (including domestic/commercial/
mdustnal)

TOTAL
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b) Treatment System
(i) Existing Facility
Salalah has not been covered by a municipal sewage system yet,
Current sewage facilities are domestic sewage, package sewage
treatment plants, and sewage stabilization ponds. Fig. 18.5.3 shows
the locations of existing facilities.
(i) Status |
1) - Domestic waste water is discharged to holding tanks, soak pits,
~ and cement block or perforated concrete tanks which could
seepage through the ground. _
i) Septage and waste water from the holding tanks and other
- sources are collected by tankers and transported to the Raysut
Septage Stabilization Pond Site which is located about 8 km
northwest of Raysut Industrial Estate Area.
iif) The stabilization pond has designed to treat up 1,500 m’/day,
and its operation is almost full to slightly over the design flow.
Presently proposing the rehabilitation and upgrading its facility
to treat in maximum design flow of 4,000 m*/day. The present
facility includes anaerobic ponds, facultative ponds, and
maturation pond with chlorinated treatment for effluent, This
effluent is discharged form the facility but only 3 km of the
 discharging point it percolates to the ground.
iv) Capacity of wastewater transportation is about 600 m’
combined with around 60 suction / haulage tankers belonging
' to municipal and other government and private companies.
‘Maximum daily haulage is about 1,200 m’ by doubling the
trucks trip per day. _
'v) Treat wastewater at this track haulage and the stabilization
pond only deal with about 9 to 13 % of total domestic
. wastewaterin Salalah.
 vi) Other treatment plants are 16 package sewage treatment plants
that serve only for government establishments. The total
capacity is about 2,240 m* day and has aemtion and
" chlorination of effluent facility mostly. The effluent is soaked
- into soak-away or reused for landscaping irrigation, partly.
vii)Regular monitoring has been carried out onto the most of
plants stated above by MRME, and mostly operated well,
except governmental hospital presently inoperative its facility.
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¢) Commitments

@

(if)

As recommendations in WWWP, Dhofar Municipality has
commenced implementation of a sewage treatment plant at Wadi
Daha site, which has 43 ha and will be 40 million litters per day
design flow capacity in year 2020.

Presently this plan has already completed its construction with its
design flow in 20,000 litters per day in 1998 and being waiting its full
operation in July 2001 after the compleﬁon of construction for the
first phase sewage network systemn in Salalah.

(b) Proposed Sewerage Network
- a) Expecting Situation
The estimated sewage generation by WWMP in the year 2015 is 50.50
Million litters per days, which is about 75% of the total estimated water
consumption in the year 2015 by the Salalah Structure Plan.
b) Recommending Policies and Proposed Project
The Salalah Structure Plan proposed the following recommendations.

0

(ii)

(i)

()

Sewage Collection and Conveyance System

Two types of systems_are proposed: "Central wastewater system" and
""Wadi Qaftawt sewage system". Central system of Wadi Daha plant
will collect domestic and commercial wastewater, while the Wadi
Qaftawt system will collect trucked and industrial liquid wastes.
Installation of Septic Tank Efftuent Drains (STED)

This is a temporal measure for low population pressure area and used
until it is significantly developed.

Fully operational all planned entire sewage system in yw 2015 is
recommended in accordance with the projected population growth by

the Salalah Structure Plan.

Adoption on the wastewater and management on the following
aspects are recommended.

i) Management of Industrial waste

il) Wastewater reclamation

ii} Shidge management

iv) Effluent disposal

v) Other special design pmvxsxon such as environment
_ protecuon, public health issues, etc.

vi) Strengthened existing haulage system to cater to 80% of dally

load. - :
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19, Descriptions of the Environmental Conditions

19.1 Water Quality

19.1.1 Existing Data and Standards
There are no available data archives describing details on water quality, and also there are no
standard and/or index of water quality for coastal region to evaluate present conditions as well
as predicting water quality in the Study Area for future expansion of Port as well as its
hinterfand.

Regarding the present situation as described above, the following survey scheme was planned.

(1) For acquisition of baseline data to evaluate water quality of the Study Area, the following
two (2) criteria for water sampling were selected. These are normally used in Japan
routinely for water quality survey for water quality conservation.

1 Temperature 1 {PH
2 |Color 2 |Coriform group
3  |Elecirical Conductivity 3 |Fecal coriform group
4 PH ' 4  [Surface active agent
5 |Oxygen 5 i0il (Hexan Exiracts)
& |Transparency 6  [Phenol
7 [Depth 7  |Oxygen
8  |0il (Total)
9  [Suspended solids
10 |Copper (Cu)
11 [Cadmium (Cd) B
12 |Lead(Pb) .
13 |Chromium (Cr)
14 [Nickel (Ni)
15 - {Zinc (Zn)
16 |Iron (Fe)
17 {Total Mercury
18 - Manganese (Mn)
19 {Fluoride (F)
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1 [Temperature 1 PH

2 |Color 2 |Coriform group

3  |Flectrical Conductivity 3 |Fecal coriform group
4 [PH 4 1Oxygen

5 |Oxygen 5 [Suspended solids

6 |Depth

7 COD(Cr/Mn)

& {T-Nitrogen

9 [T-Phosphate

(2) Predictive models of current circulation and water poliution were constructed based on the
results of a 15 days long 'tenn_ cutrent mooring and the water sampling results. For
evaluating water pollution by the modeling in the Study Area, one of index of water
quality was selected: COD. By referring COD, the prediction of water quality in the Study
Area was conducted.

19.1.2 Implemented Survey Scheme
(1) Sampling Time
The water sampling was conducted twice on the following seasons:

1) NE monsoon season: February 4™ and 5%, 2000
2) SW monsoon season:  June 12% and 13, 2000

(2) Sampling Location

The water sampling was conducted at the followmg five (5) sarnphng pomts as shownin
Table 19.1.3 and shown in Figure 19.1.1, mpechvely

(DatumWGS 84)

P1 16" 55°19.2” 54° 00 12,07
P2 16" 55°26.8” 54° 04°05.9”
P3 16" 58”442 54" 03°51.5”
P4 ' 16" 57°49.0” 54° 00°54.1
PSA 16" 56> 48.0” . 547 00’5307
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The purpose for locating each sampling stations P1 through P5A are as follows.

1) The stations Pl and P2 were designed to monitor a relative deepwater where
influence of offshore water and current to the Study Area were expected

2) P3 and P4 were placed in shallow water where mnfluence of coastal ocean climate
was expected. '

3) P4 was just adjacent to the future Port expansion planning area that would expect
good monitoring results evaluating the influence before and after the port
expansion,

4) PSA was located at near the exlsimg Port entrance expectmg influence of present
port activities.

(3) Sampling Method
Sainples Were obtained at the fellowing layers per Iocel;ien: :

1) 0.5 meters below the sea surface
_ 2) 10 metets below the sea surface

- Where the depth was sha]lower than 10 meters the sample was oollected one (1) meter |
_ above the seabed '

_ The recovered samples were transported to Jab for analy“sm with careﬁ;lly cormolled the -
: a.mblent to keep the sample in good conditions. :

19.1.3 Survey Results
(1) s'ampnng”and Sample Analysis Results

1) Table 19.14 and Table 19.15 show the resu]ts of water samphng and sample.
analysis for NE monsoon season.

2) Table 19.1.6 shows the results of water samphng and sample ana.lysm for SW |

IMONSOON SEASOr,
(@) .I.)iscussion on fhe Results -

D General - .
(a) No Inflowing Eﬁ]uent frem Coast : o
* As described mChapter 18, there is no nvermnoﬁ', and only dry “Wad1s are -
recognized along the coast; therefore, it is estimated that almost no source of
- pollution that brings effluent of domestic, ' industrial, hvmtock, and
agro-origin that may Impact the manne enwmmnent, non'nally :
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Furthermore, it is strictly regulated the factory effluent running off to the

matine environment by Regulation MD 8/84 in the Sultanate of Oman.

No Data Archive but First Piece of Database

Since seasonally and/or long term observed data and scientific literature

describing physical and chemical features in the Study Area are scarce, it is

rather difficult to evaluate the results of the Study whether it is connected

with pollution event or natural composition.

Some Trends

a) Salinity was rélatively high due to its climate and no fresh water
discharge in NE monsoon. |

b) COD (Cr) was same level of the Gulf region and has some seasonai
variations.

¢} The clear seasonal distinction was found in mean TN TP ratio: 13:1 in
NE monsoon and 2:1 in SE monsoon. -

‘@) Coliform group and fecal coriform group were fa:rly low to undetectable.

e) Metal concentrations of lead (Pb), chmmmm (Cr), and total mercury
were relatlvely high.

2 Intexpretahons on the Results usmg Standards or Index related to the Pmservahon of
lemg Environment and Protection of Human Health in J apan '

@

Envimnmental Quality Standards_ Re]ated o the Preservation of Living
Environment and Protection of Human Health

The following Table 19.1.7 shows the Standards used in Japan for evaluation
of present condition of water quality as well as its prediction by computer
~ simulation or hydrographic modeling. ' '

- Fishery 1% grade -
: : - Bathin -Fi nd o
o as . Sing . : Flshery 2 grade Environmental
Filed in Applicable Conservation Natural -+ | -Industrial water L
oo . L -, : Conservation
Environment _ -Filed Type C
- Filed of Type Band C C
PH 7.81t08.3 - 781083 701083
| - | COD (Mn) Less than 2 mg/1 Less than 3 mg/l Less than 8 mg/]
Standard DO Over 7.5 mg/l Over 5 mg/l Over 2 mg/l
Coriform Group | 1,000 MPN/less than100ml/1 L. -
Hexane Extracts Not detected Not detected -
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As the results of COD cross check in Japan, the conversion factor of COD
(Cr) to COD (Mn) was tumed out be 0.037. Based on this factor, we
calculated the data of COD in Table 19.1.4 through Table 19.1.6 and found
that COD (Mn) were between 1.8 to 2.2 ml/l in NE monsoon and 1.2 to 1.8
in SW monsoon.

(b) Water Quality Index related to the Protection of Human Health

The following Table 19.1.8 shows the Index used in Japan as same purpose
as described previous section.

_ Less than 0.01 mg/l
Cyanide (Cn) Not detected
Organophoshorus (P) - _ . Not detected
- Lead(Pb) - ' Less than 0.1 mg/l
Chromium (Cr) ' Less than 0,05 mg/i
.~ Arsenic (As) - Less than 0.05 mg/l
Total Mercury Less than 0.0005 mg/l
Alkyl Mercury Not detected
- PCB e _ Not detected

Based on this index, the results of lab test on Pb, Cr, and total mercury were
relatively high; however, their cause are not certain at this level of the Study.
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19.2 Sea bed Materials

19,2.1 Existing Data and Standards
There are no available data archives describing details on seabed materials for coastal region to
evaluate present conditions as well as predicting seabed material in the Study Area for future
expansion of Port as well as its hinterland.
Regarding the present situation as described above, the following survey scheme was planned.
For acquisition of baseline data to evaluate seabed material of the Study Area, the following

criterion for seabed material samphng was selected. These are norma]ly used in Japan routinely
for seabed samphng

1 [Air Temperature 1 |Water content
2 [Sample Temperature 2  |Ignition loss
3 Color 3 |CODsed
4 Material 4  Copper (Cu)
5  {Odour 5  Cadmijum (Cd)
6 [Mixture 6  |Arsenic (As) -
7 |Depth 7 |Chromium (Cr)
8  |Lead (Pb)
9 - [Nickel (Ni)
10 |Zinc (Zn)
11 [Iron (Fe)
12 |Total Mercuxy
13 NH4N
14 |Manganese (Mn)
.15 |Total CN
16  (Total Suifide
17 [Total Nitrogen
18  [Total Phosphorus
19 [Fluoride (F)
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19.2.2 Implemented Survey Schedule
(1) Sampling Tim
The seabed sampling was cenducted on the following season:
1}NE monsoon season: February 4 and 5th, 2000
)] Samplin.g Location

'The seabed sampling was conducted at the following ten (10) sampling points as shown in
Table 19.2.2 and shown in Figure 19.2.1, respectively.

Pl 55° 192” . 54" 00’ 12.0”
~ P2 16" 55°26.8” | 54" 04’0597
P3 _ 16" 58’44.2” 54" 03’51.5”
P4 16" 57°49.0” 547 007 54.17
“P5A 16" 56’4807 547 007 53.07
P6 16° 57’577 54T 0001187
P7 16" 58°43.4” 54" 01’ 00.0”
P8 16" 59’0877 54° 0272707
P9 16" 58”15.8” . 547 02’4447
P10 16" 57°23.7” 54° 02’4487

The purpose for locating each sampling staitions P1 thfough P10 are as follows.

(1) The statmons P1 and P2 were designed to monitor a relatzve deepwater where influence of
 offshore water and cunent to the Study Area were expected.

2) P3 P4, and P9 were placed in shallow water whete mﬂuence of coastal ocean chmate was
. expected. _ _
- (3) P4 was just adjacent to the future Port expansion planning area that would expect good

momtormg results evaluating the influence before and afier the port expansion.
- (4) P5A was located at near the emstmg Port entrance expecting present influence of port
7 activities. -
(5) P6, P7, and P8 were piaced very near shorelme areas that would expect influence of coastal
activities and land base sources pollution.
~(6) P10 was placed to the port approach channel.
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Figure 19.2.1 Sampling Points Locations



(3) Sampling Method

Grab sampler were used to obtain bottom sediment above ten (10) locations, and the
recovered samples were transported to lab for analysis with carefully controlied the
ambient to keep the sample in good conditions.

19.2.3 Survey Results

- (1) Sampling and Sample Analysis Results

Table 19.2.3 shows the results of seabed sampling and sample analysis for NE monsoon

Season.

(2) Discussion on the Results

1) General

®

)

(©

No Inflowing Effluent from Coast

As described in previous section 19.1, there is no river runoff, and bnly dry

“wadis” are recognized along the coast; therefore, it is estimated that almost no

source of pollution that brings effluent of domestic, industrial, livestock, and

agro-origin that may impact the marine environment, normally. Furthermore, it

is strictly regulated the factory effluent running off to the marine environment

by Regulation MD 8/84 in the Sultanate of Oman.

No Data Archive but First Piece of Database

Since seasonally and/or long term observed data and scientific literature

describing physical and chemical features in the Study Area are scarce, it is

rather difficult to evaluate the results of the Study whether it is connected with

pollution event or natural composition. |

Some Trends

a) P1 and P2 consisted of fine sand sediment mostly; however, P2 contained
biodetritus. : _

b) P3, P4, and P9 were hard bottom; therefore, no catchments was archived.

¢) P6, P7, and P8 consisted of coarse sand with mud that was finest sediment.

'd) P5 had only dlﬁ"erent character that had a gray colored sulphydric odor

consisted of mud.

¢) P7 showed relatively a high test results among other points; however, it is
not clear about the cause of this results.

f) Metal concentrations of cadmium (Cd), arsenic (As), chromium (Cr), lead
(Pb), and total mercury were relatively high.
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