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The Law on Protection of Sources
of Putable Water from Pollution

Issued by
Royal Decree No. 11572001

We, Qaboos bin Said, Sultan of Oman
After perusal of the State’s Busic Law issued by the Roval Decree Na, 10196 and
The Roval Decree Mo, 662000 on Determination: of the Responsibilitics of the Ministry of

Regional Mumicipalities: Environment &  Water Ruesources and Approved by jis
Organteational chart, and

The Law on Conservation of the Environment and Prevention of Pollution (ssued by the
Reoval Dheeree Moo 14200 and

In accordance with the exigencies of the public nterest,

HAVE DECREED THE FOLLOWING

Article 1

The provisions of the attached Law shull have effecr an protection ol sources of potable
water from pollution,

Article 2

The Minister of Regional Municipalities. Environment and Water Resources shall issue the
Regulations and Decisions implementing this Law, Unul then the current Regulations and

Decisions shall remain applicable in such a manner that shall not conflict with The prisvisions
of this Law,

Article 3

This Deeree shall be published m the Officia) Garette und shall come o foree from the date
of 118 issue.

Issucd on 28 Shaaban 1422 AH Qaboos bin Said
Comesponding to; 14 November 2001 Sultan of Oman
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The Law on Protection of Sources
of Potable Water from Pollution

Article 1

I application of this law. the following words and expressions shall have the meanings
assigned 10 cach of them unless the comtest othenwise regquires,

The Ministry:

Thie Mimisicr:

Water Pritection:

Sources of Potable Water:

Discharpe Level:

Pollution Standard-

Water Pollunon

Water Pollution Inspector

Water Pallutants:

The Munistry of Regional Municipalities. Ervironment
and Wirter Resources

The Minister of Regional Mumapalings, Envaronment
and Wihiter Resouries

Muinitaining safery and natural balance of components

and  characteristies. of  water and  prevention ol

deterioration of 1ts gquality or reduction and contro] of
waler pollution

Ineludes mmwater, surface and ground wuter, whether
[resh saline or brackish, within the terrtory of the

Sultanate

Percentare of concentration of any pollutant i the

discharge “according 1o the specified standards of

pollution.

The maximum specified discharge level which should
nul be exceeded during specific period

Any change or alteration 1o the quality or chemical,
physical or biological characteristics of water through
direcr or mdircet introduction of any palluting element
or material which may damage or endanger health of

human bengs or the enmvironment or render water

urstitable for any of it inteoded uses.

Any employee appointed by the Minister in order to
enfopree the provisions of this law and its implementing
Regulations and decisions,

Ligpuad, :H_‘Ili.!.;'t‘ gaseous, radiation or any other material,
which leads directly or indirectly 1o water pollution.
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Protection Zones of
Sources of Potable Waler:

Crwner:

The Source;

Arenof Work:

nste Water

Treated Waste Warer:

Sludpe:

Treated Sludge:

Wastewater Treatment Plant:

Final Puint of Discharge:

Septie Tanks!

Holding Tanks:

Direet or indireet disposal. Teakage, emission, pimping,
pouring. discharging or dumping of any water pallutants
in soil ar water,

Zones specificd by the Ministry 1o prevent water
pollution.

Adty natural or juristic person, whetlier public or private,

national or foreign, owning or leusing a source of urei of
wirk or bemg responsible for management or aperation
of the same,

The aperation or the activity, which may dircetly or
indirectly lead o water patlwion,

The site in which there is one source or more,

Liguid wastes  discharged  from  anv  houschold,
commercial, agricultural, mdustrial or laboratory uses or
any other uses.

Waste water after being treated in n wastewarer
treatment plant,

Liquid, solid or semi-solid matcrial resulting trom
tréatment of wastewuier,

Sludge which has been suitably treated i order 1o be
re-used or disposed of in accordance with this law.

A smgle mitegrated umit or severul different units for
treatment of wastewater through physical, chemical or
biologreal methods or any uther method in an open or
purtially closed system.

The point a1 which the pollutants are disposed of from "
the source or the area of work, and after which the awner 3
cannol control the discharge resulting from his actvitics,

Any structures designed to treal houschold effluent by
wtegrated  settlemant and  anaerobic Diclogical
degradation.

Any structures designed to hold effluent without any
leakage. secpuge or overflow of the efffuent int the
sirrounding environment,
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Wasles:

Treatment ol Wastes:

Sanitary Landfill:

fhe Concerned Authority:

Wastes Recyeling;

Son-houschold Liguid Wastes:

Hazardous Waste:

[nstitulions:

Population Eqguivalent:

Ay pit ar any other subsurface system constructed For
seepage of treated houschold efuent into the ground by
permeability.

The various types of refuse resuliing from industrial,
mining, agricullural,  arlisial,  domesie,:  hospitals,
public establishments or other operations. which are
disposcd, recveled or neutralized in accordance with the
provisions of the laws in foree m the Sultanate.

Amy nmatural, physical, chemical or biological process
applied to wastes in order w0 ulter their propertics ina
way that prevents or reduces thar harmiul effeets or
renders them more suitable for re-use in part or whole.

Any site licensed by the Minstry for disposal of non-
hazardous solid waste.

The authorty responsithle for day-o-day work and
management of collecuon and  disposal of noo-

hazardous solid wastes.

The selecuve. controtled and benelicial separation of
wastes compaonents al or after the point of origin,

Ligud wastes lowing out of any site used parially or

wholly  for industrial,  agreultural,. commercial,

constructional or research purposes or any  other
purposes, save houschold wastewater,

Waste that maintain its toxic properties or susceptibility
1 explosion or combustion or their ability to cause
corrosion or having radiation activity of more than 100
Becquerels/gm and which by their nature, formation,
quantitics or otherwise pose risks o human health and
life or e environment and water, whether by tsell o as
a result of contact with other waste,

Public or privale buildings such as schoals, colleges,
universities and offices, save factories and hospitals,

The estmaled number of  population  dischargimg
domeste effluent equivalent m its organic load o thart of
the effluent discharged by non-residential premises, For
design purposes, the population cquivalent shall be
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caleulated by dividimg the daily biochemical BEyZen
demand (in grams) by 60 or the daily volume (in litres)
by 180 assuming that the papulation equivalent s the
larger of the two figures so caleulatied.

Article 2

The Ministry shall assume the powers stated in this Law and shall have the right to take all
INCAsUres Becessary 1o maintain safety of sources of drinking water and proteet them from
pollution

All concemed parties are required 10 cooperate with the Ministry in mmplementing the
provisions of this Law,

Article 3

The Ministry shall, in coordination with concerned bidies, specity zenes of protection of
sources of potable water from pollution, and the activities prohibited 1o he practiced within
such zones. which may pollute water and its sources,

The Ministry shall also, specify terms, specifications and requirements of maintaming safety
ot drinking water and 1ts sources. protection from pollution and conformity to the slandards,
The Ministry shall monitor the implementation of the same.

Article 4

Owners of wells, water tankers and distribution networks, shall abide by hveienic and
environmental conditions stipulated by the Ministry in coordination with the concerned
hodies. Such water shall he in conformity with national standards for potuble water,

It is not allowed 1o sell potable water or 1o construct networks pertaming therelo, unless the
necessary environmental permits are obtained i accordance with the rules and principles
specified by the Mimister,

Article 5

The owner undertakes to apply the best technical and seientific methods approved by the .
Minisiry to prevent discharge of environmental pollutants or to tecal them or reduce their
effect on walter from all sources (surface or underground water or rain water), subject 1o the
provisions of article (3) of this Law.

Article &

The Ministry shall approve all private laboratories conducting tests of potable water and
treated wastewater and shall set up the necessary rules, Test results issued by laboratories not
approved by the Ministry shall not be accepted,
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Caonstruction of septic: tanks connected 1o holding tanks or soakaways shall be allowed w
serve institutions and houses dischargmg domestic eifiuent with an cquivalent populision less
than (130} according o appendiz no. (271 attached 1o this Law.. Large institutions shall be
served by sewage treatment plants aceording to appendix mo. (1) attached to this Law,

Article 8

MNon-hsschold effTuent shall not be discharged in sewage networks unless i1 treated in
order o be m conformaty with the specilications stated moappendix ne (34 attached o this
Law, Mosewage water or any other waterpollutants shall be discharged in rainwater drainage
networks,

Article 9

Salid nan-hazardous waste shall only be disposed of in sanitary Jandfills licensed by the
Ministry, Mo solid non-hazardous waste shall be mixed with any eategory ol hazardous waste
arany stage.

Article 10

The concerned authority shall abtain from the Minisuy, o license Tfor ts sanitary landiills,
which will e designad and operated in aceordance with the guidelines stated in appendix (4)
attuched o this Law, The concerned authority shall submit wy the Ministry an environmental
mmpct statement aboul samitary landfills showing theérr effect on potsble water sources dand
whether such landfills are used or not '

Article 11 g
Mo hazardous waste shall be disposed of without ebtaining a permit from the Ministry, The =
owner shall subimit o the Mamstry a detatled statement of the hazardous waste generaled by
his acnvities including the methed of disposal of such waste and the exient of its effect on
sources of potable water,

Article 12 1

The Minister of Justice shall issue, opon request from the Minister, a decision granting
judicial powers w water pollution inspectors and other persons designated by him,

Article 13

Witheuwt prejucice 16 the penalties stipulated by this Law, every person who pollutes waler
shall be bound 10 remove such pollution at his own expense and pay compensation for the
dmmape. The Minsery shall bave the righi mothe event of the tatlure of the vielaor o remove



the violation within the specified period, W armnge for removal of the vielution at the expense
of the violator,

Article 14

After coordination with the Ministry of Finance, the Minister shall issue i docision fixing the
fees payable agamst obtaining permits pertaining to prowetion of sources of potable water
from pallution and the services rendered B thie Ministey in aecordunce with the provisions of
this Law and 1ts implementing Regulatons and Decisions, '

Article 15

The Minister, in vases where the violation causes serious danger or harmful effect an sourees
of potable water or public health, shall take the necessary action to avoid the damugi or
mitigate ity eftect and w prevent the violater from praciging his aetivity,

Article 16

No hazardous substances or-waste or other water pollutants <hall be dischareed in affaf and
therr channels, surface watercourses, wadis or places of underground water recharge.

Article 17

The Minister <hall issue d decision specifying procedures for obtaining heences provided for
in this Luw, detailing term of such licences, procedures lor renewal and appeal 1o the
concerned  bodies against decisions i this regard. o addinon to determination of
étdnﬁ:nirxtrath'q penaltics, and fines pavable in cases of delay of renewal of licences preseribed
by this Law. provided that fine shall not-exceed RO 1000,

Article 18

Withour prejudice to any severer peralty provided for in uny other Law, whoever violntes the

provisions of Articles (5 and 1) shall be punished with fine not less than RO 2000 and fot

more than RO 20007, The fine shall be increased ata rate of 10% per day as from the fourth

day of the date of notifving the vialator of the violation, The vielator may be suspended from ]
practicing lis activity until the causes and effects of the vielaton are removed and the =N
concerned bodies are notified of the same. 3

Article 19

Without prejudice wany severer penalty provaded fior in dny other Law, whocver violates the
provisions of Articles (8.9 and13) shall be punished with imprisonment from une month 1o
three years and with fine not exceeding RO 2000 ur by cither of the tweo penaltivs,




i“; Article 20

Without prejudice to any severer penalty provided for in any other Law, whocyer prevents,
4 oreauses to prevent, the water pollution inspector from exercising the powers vested in

t:"l bum, shall be punished with imprisonment for a period not exceeding two months and with
.~ fine notexceeding RO 1000~ or by either of the two penalties. The penalty shall be dou-
o bled if the same vinlation is repeated.
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N Appendix No. 1

Conditions for treatment, re-use and discharge of wastewater
B The discharge of any wastewater or sludee 15 prohibited without a discharge permit
from the Ministry, 1f necessary the Ministry may amend the permit at any time after
aving reasonable notice of any change to the owner.

=

Dierails of wastewater and shudpe re-use practices shall be inaccordance with tables (u)
{b) and (¢} attached to this Law.

[

Discharge of wastewater shall be in accordance with the drswings ttached to the
parnii.

1. Discharge shall be in accordance with the standards set our in the attached table (a) or
in accordance with any other standards contained in the permic

LA

The sonl on which sludge may be applied shall be reated by the owner for the metals
listed in table (k) and for pH value prior to any inital application. The sludge quality
and re-use method shall be tnaccordance with the sandards conained intable (b and
() orin aceordance with ary further lins meluded in the permit,

f. Any sludge having concentrations of metals greater than the limits preseribed in table
(b} shall be disposed of in solid waste sanitary landfill or i any other site but only with
the prior approval of the Ministey.

_—

=

The ewner undertakes to maintain his wastewaler treatment plant and its accessories
and o provide eguipment for samphng, measuring and recording quantity and rate af
discharge of wastewater and derermining irs characteristics,

= Thi owner shall take samples and readings at mtervals to be specified i the permit or
as required by the Minsiry, All data shall be recorded and submined at the end of cach
4 month ter the Ministry in the prescribed form,

a9, Wistewater or sludge shall not be discharged sacrificially except in exceptional g
b circumstances whete no form of wastewater re-use is possible, e

'-__'., | 1. No wastewater or sludge shall be transported from the site of it arigin without i
' obtaiming o prior approval from the Ministry showing transportation method. Lo




The Ministry shall have the right to inspect any wastewater weatment plant and

; > colleet samples of wastewater, sludge or soil,
_-u%- r 12, These provisions shall not apply 1o discharge from seplic tanks, or W the discharge of
3 ‘f:il‘ watstewater into the marme environment or to the discharge of wastewater or sludeae
o , which contain radioactive matter.
215
‘.‘r ® Table (A}
& Wastewater standards (maximum allowed limits mg/l unless otherwise stated)
. Malter Standard (see table ¢)
(I [ A-l A2
k. Biochemical oxvgen demand (3 davs w0 2070 N L5 20
: Chemical oxyvegen demand (COT)) 150 20
Suspended Solid (85) 15 o
Total Dissolved Solids (TDS) 13000 200
i B Lleetrical conductivity {micro s/} 2000 2700 :
Sodium absorption ratio * {SAR) it 10
pH (within range) (-l -4
'_ﬁluminum {as Al 5 5
Arsenic (as As) 0. 100 0.100
Barium {as Ha) I 2 N
i Berylliom fus ey 1, 1iH) 0.300
_E:_(}TOH fas HY) .5 1.0
Cadmium (as Cdy 0010 0.
Chloride (as C1) 630 630 N
| Chromum (total as Cr) (L0500 0050
Cobult (a3 L) 0050 0.0050)
Copper fas Cu)y 0,500 I
- Cyanide (s Cn) 0.050) 0,100
Fluoride (as F) | 2
Irom f1otal us Fey 1 5
- Lead (us Phy) 1100 i1, 200
Lithium (as Li) 0,070 0070 o
5 Magnesium (as Mg) 150 150 | A,
AT Manganese (is Mn) 0100 0.300 .
A I Mereury (as Hg) 000 AR }:
- | Molybdenum (as Mo) 0010 0,030 bl
G Nickel {as Ni} 0,100 oo .k

*ihe effect of Sodium on soil absorption




. 3-.‘, Witrogen: Ammaonical (as W) i 1
%% Nitrogen: Nitrate (as NO3) St 1)
caly’ Nitrogen: Organic (Kieldahi) fas N) 5 10
;.:1 E_dﬂd Circase (total exracrable) (.50 (1500
P Phencls (1otal) (0] 0002
J Phosphorus (total as P') 3 30
rJl\ £ _f‘_'-_'n:inmium fas Se) 020 L0240
L Silver as (Aw) RIRER AL
Sodium (as Na) 200 300
3 Sulphate (as SO4) 400 iy
g _SL_Ipl.]'tde trotal as 5) Y 100
i Vunudiom {as V) AN Y 0. 1400
A Zine (as Zn) 5 s
N Faecal Coliform Bacteria (per 100 ml} 200 10N
Viable WNematode Ohva (per lire) < “ ]
Tahle (B)
3 Re-use of sludee in agriculture - conditions for application to land
Maximum T R e Manimum permitied
Metal concentration Application rate mnce:::l;af::;n“;n sl
imy/ke of DRY SOLIDS ) (kethay® DIY SOLIDS |
Cadmium 20 0150 3
Chromium [ HHD 14 Sy
Copper LChND |1 150
[ead 1000 0140 Al
Mercury 24 RN [
Muolybdenum 20 0.0 i
Nickel 300 3 T4
selenum Al (LA 5
AT RINHT] 13 A0
; Adter the spreading of sludge there must be a minimum period of three weeks before
- eriing of harvesting of forage crops.
3 Sludge use is prohibited:
SN - O sails whilst fruits or vesetable crops. other than fruit trees, are growing or being ¥
f:‘.‘- - harvested,
rh -_. - For six menths preceding the hasvesting of fruit or vegetahles, which grow m contact
. ‘*.‘.:;: with the sotl and which arg normalby caten mw.
L: | - On soils with 3 pHl < 70

* Based on a ten-vear average and a soil pll = 7.0




TABLE €

WASTEWATER RE-USE

AREAS OF APPLICATION OF STANDARDS A-1 AND A-2 (TABLE A)

See Table (A)
Al A-2
Crops Viegetables and fruits likely Vegetables 1o be cooked or
to be caten raw within two processed.
weeks ol irmigzation Fruits if not irrigated within

two weeks of cropping.
Fodder, ¢ereal and seed

Crops.
Cirass and Public Parks. Pastires
ormamental areas liote! Lawns, And
Recreational areas. Areas with iy F‘H.]b“l.: aocoss
Areas and lakes accessed by
the public,
Aquifer re-charge All aguiter recharge controlled and monitored by the Minismy
Methads of irrigation Spray or any other method of aerial irngation not permitted

argas with public access unless with timing control,

Any other re-use Suhject to the approval of the Ministry
applications

APPENDIX NO. 2
Provisions and Conditions for Septic Tanks, Holding Tanks and Soakaw uy's

Provisions for Septie Tanks

}: Sepue tanks shall be allowed in institutions and houses dischargimg domestic effluent

having an equivalent population not greater than 130, Larger institutions shall be

served by sewage treatment plant as per provisions Appendix no, | S
2

Septic tanks shall only be installed with the approval and consent of the competent
municipality, which shall enly be given where public sewage svstem is not availahle,

Septic tank capacity shall be caleulated according to the procedures set out 1n
Appendix 2-A and shall be designed according to the eriteria given in Appendin 2-1,




Soakaways or Seep away systems shall be designed an the basis of permeability tests
ler be carried out by the owner at his expense and under the supervision of the
competent muncipahty as described i Appendix 2-C of these regulations. The waste
water from septic tanks shall be discharged into holding tanks which shall e installed
according 1o Appendix 2-Th IF the ground nature. hydrogeological conditions and
poputation density soallow, the wastewater from sepiic tanks will be discharged into
permeable soakaways or imo a permeable underground construction approved by the
concemed authoritics. . .

Septic tanks shall be constructed by using appropriate materials and in a manner that
prevents scepage and keeps them watertight at all imes:

Septic tanks shall always be maintained soas w remain in o fully functional condition,

Sludpe within septic tanks shall penodically be removed when necessary.  Disposal

sshall be in g manner approved by e competent municipality.

Septic tanks and soukawuys shall comply with the following conditions -

- Always be constructed on land under the legal! control of the owner of the
premises or on oa land to be designated by the competent municipalily 1
coordination with other concerned autharities.

- Be located at least 100 metres away from pubhic water sources, wells and affay or
at least 30 metres away Trom private wells,  The competent municipality, in
coordination and consultation with the concerned authorities. may change these
distances.

- Be located at least 3 metres away from any wall of an occupied building, water
_pipg'.s and matured trees. The competent municipality in coordination with the
coneerned authorities may determine the distance which shall not Be less than
2 metres,

- Their top levels shall not be higher than the levels of the nearest wellheads so that
the pollutants cannot reach such wells.  They shall be located inan appropriate

position 1o facilitate future connection when a public sewer becomes available.

- DBe located in a position where they can be served by wastewater tanker vehicles
and ar o distance not more than 20 metres from the nearest tanker access point.

- Be located at least 30 metres from excavation and filling sites,




Provisions for Holding Tanks:

1. Helding tanks shall only be installed with the approval of the competent municipality
uned shall be designed according to the eriteria given in Appendix 2-D..

2 The effluent from Holding tanks shall be transported by wastewater tankers 1o a place
approved by the competent municipality al such intervals as will ensure there is no
overflow of waste from the Holding tanks at any time.

3 Holding tanks shall be constructed by using appropriate materials and o mansner that

prevents leakage and keeps them watertight. They shall comply with the following
conditions - '

- Always be constructed on land under the legal control of the owner of the
premises or on a land to be designated hy the competent municipality in
coordination with other eoncerned authorities.

- Belocated a least 15 meters away 1tom any water source and in such a posinion
that the wastewater, over flow cannot reach such source,

- Be located at least |5 merers away from any wall of an occupied building.

- Their top levels shall not be higher than the levels of the nearest wellheads, so
that the pollutants cannet reach such wells. They shall be located in an
approprisle position to facilitate future connection when a public sewer becomes

avatilable.

- Belocated ina position where they can be served by wastewater tankers and at a

distance of not more than 20 metres (rom the nearcst anker access point, ”
APPENDIX 2-A |
Caleulation of Septic Tank Capacity:

The capacity of the Septic tank is caleulated on the basis of the volume of the wastewstir
discharge into it in a normal operation mode. e

In case of Houses

The tank capacity s calculated on the basis of 240 litres per person provided that the
capacity shall noc be less than 2000 litres.

In case of Institutions

The tank capacity 15 caleulated on the same basis applied o houses and the number of
persons at each institution shall be considered according to the population equivalent.
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APPENDIX 2-B

Design and measurements of Septic Tanks;

b

faw

Septic tank capacity shall be caleulated according 1o the procedures set out in
Appendix 2-A.

The Seplic tank will normally be rectangular where the length of the tank shall not be
less than 3 times and not more than 4 times the width and the depth of the tank shall
not be less than 1.2 metres for tanks serving 10 persons or less; and not less than 1,3
metres serving more than [0 persons. Tnspecial circumstances alternative shapes may
be accepted ar the discretion ol the competent municipality,

The Septic tank shall have two compartments, The compartment into which the
wastewater feeds shall have twice the capacity of that from which the tank ¢fflucnt
discharges. Alternative designs can be accepled at the discretion of the competent
miumicipaliy.

The two compartnents shall be interconnected by means of circular holes of 130 mm
sliameter or by o square or rectangular stor or slots of 100 mm deep, the top of which
shall be 300 mum below the water level, The horizomal distance between the pipes or
slots shall be 300 mey fron the slots center.

There shall be 2 tanks operating in parallel when serving population equivilent that
excends 100 persons.  Each tank shall be capable of operating when isolated from
the uther,  Each tank shall have half of the total capacity caleulated according 1o
Appendix 2-A. '

The tank floar shall be flar but for large tanks o oor slope of 1:4 is preferred,

The anlet to the tank shall consist of a single *T7 shaped dip pipe for tanks net wider
than: 1.2 metres,  For tanks wider than 1.2 meters there shall be two T shaped dip
papes cach set at o distance from the side nearest wo it equivalent to one guarter of the
tank width,

The miet dip pipe shall have a diameter not less than the diameter of the incoming
sewer.  The top limb shall rise at Ieast 150 pom above the water level and the boltem
limb shall extend 430 mun below the water level

The outlet of a tank less than 1.2 metre wide shall consist of a single 17 shaped dip
pipe of 100 mm mternal dipmeter set at a level of 25 mm below the tank inlet level,

For tanks wider than 1.2 metres; @ full width outlet weir shall be provided and shalt be

fitted with a full wedih steel phite (weir plate set at a distance of 200 mm in front of
the weird to hold scum within the tank. The apes of the plate shall be 150 nime above




e water level and the bottom 600mm helow the water level. The werr plate shall be
painted with anti fust paint.

In tanks fitted with weir, a full width treangular deflectors of 200mim thickness shall be
fitted in the internal wall 1o hold solid waste and shall be | 50mm below the Bettom of
the wair, plate,

12 Drawings of typical Seplic tanks are given in Appendix Eund F

13, Septic tanks shall be of reinloreed concrete or any wther material strong enough 1o
withstand heavy loads such as cars and trucks.

4. Tanks shall be provided with openings of not less than 600mm in dimension 1o et
casy deeess 1o tank inlets, connecting holes, sludge and scum hoards and should be
provided with cavers of heavy duty type in order to withstand heavy traflic and
prevent escape of air and they should be approved by the competent munigipality.

i

Sepue tanks shall he provaded with ventilaton pipes 100 mm in diameter. 1o u height
not less than Imetre above the ool of the adjoining buildings or above the caves of
butldings having pitched roofs 1ceunims. o the fﬂl]uwmg,

- Mooventilation pipe shall be Gxed ina manner that allows eseape of foul air e
the building,

- The open end of every ventilation pipe shall be provided with sunable wire
netting o prevent the access of extraneous malter whilst not mnpeding airflow.

- Venulation pipes shall be straight except where this 18 not possible provided that
the competent municipality shall approve change of shape,

- Mentilunon pipes <hall not be used for drainage of rain water.

APPENDIX 2-C

Procedure for percolation test and soakaway design

1, Percolation test:

I order t determine the area of land required, the fallowing tests should be carried out:

Level the ground and then excavate a bole 200mm square and 600 mm deep. Fill it with water
anel allow b 1w seep away.  Refill the hole with water 1o a depth of at least 300mm and
observe the tine m minutes for this to scep away completely,  Divide the time in mimutes by
the dL"[’:lh i mim of water placed 10 the hobe, and the result 15 the average tune taken forthe

water w drop lmm. The effective absorption area can then be caleulated from the
lullowing table.




Absorption area required for soakaways

Time for test water 10 fall Actual absorptionsseep away areas regquired e persun
23mim (i mintes)
Huneses Institntions
2 or less .2 03
3 1.5 06
4 2.4 0.7
5 38 (.8
10 3.7 0.4
15 4.6 1,2
3 0.3 1.7
il 8.4 22

The above Ozures give the actual area réquired for absorpuon. calealated on the bagis o the
area of the walls and base of the pir,

Remarks:
Pereolation test shall be conducted three times at least and the averape shall be taken as a

basis.

Soakaway shall be cither Olled with hrickbats or large picces of special materials or may e
cmply and lined with brackbats or prepared conerete rings (porous or perforuted) allowing
percolation of wastewater into the surrounding land. The pit should be covered by a slab with
amanhole, Appendix (G shows o drawing of 2 typical soakaway,

Appendis (2-1)

Design and Measprements of Holding Tanks

H The holding rnk capacity shall be enleulated on the basis of sterage for a period not
less then three days at oorate ol 240 lires Lo cach one ofF the oecupants of the
Bulding, provided that the tnk capacity shall not be less than 3000 lires,

X The halding tank shall normally be reclangular, bt other shapes muy be used at the iy
diseretion of the competent municipality.
3 The depth of the holding tank shall be between |5 and 2 meters. i

4. When the number of people exceeds 100 peopler two separate holding tanks
operating in paratlel, shall he used.  Fach tank shall be controllable in solation from
the otlier. The capucity of cuch tank shall be hull the capacity caleuloted according
clavse (1) of this appendiy.



The tank floor shall have a stope of 14 towards flie suction side and a4 sump

O00x600mm and 300mm depth from the tank floor beneath the opening provided for
the suction pipe to facilitate complete emptying of the tank.

fi. Tank openings shall be of reinforced concrete or uny other materials as stated in-clause
(14) of appendix 2-B. They shall be strong enough o withstand beavy Toad such us

cars and trucks.

7 Halding tanks shall be provided with manholes of dimensions not less than 600mim,
Muanhole covers shall be heavy-duty tvpe i order 10 withstand fieavy traftic and
prevent eseape of mrand they should be approved by the competent municipality.

K. Venttlation: Helding tanks shall he provided with ventilation pipes as per the
conditions stated in cluuse (15 of Appendix (2-13). Appendia € shows a driwing of a

typical holding tank.

Appendix (3)
Standards for discharge of non-household liquid waste into sewHpe svstem

s alie Standards - Not Exceeding
B g/l except where stated otherwise)

pH (range) O-10 units
| Colour N(iﬁ—p_ﬁ!éiﬁlcnl

Riochemical Oxygen Demand (5 duys) 1000

Chemical Crevgen Demand 1500

Temperature B Not more than A3 degrees Celsius { 90 ) i
~ Suspended Salids (85} 1000 .

Total Dissolved Solids (TDS) 3000

Cirease and vil - total extractable 30 B

Sulphide (as S}

Sulphate {as 504 )

Phenols - total a !

Crvanide (as CN) |

Deterpents (capable of vigorous

decomposition) 3}

Adkalinity {us CaC'03) 20

boxie (heavy) metals - sum tetal quantily 1

Alduminum ias Al 1

Arsenic (as As) |

Barium (as Ba) 1 B

Beryllium (as Bej) 5
| Cadmium (us Cd) .

Chrommium {letal Cr) 2 N




Capper {as Cu)
| fron fas e I .
Leaad (as Ph) 2
Mereury {as Hy) 0.l )
Nickel fas Nil 2
Silver (as Ag) 0.1
Zine (as Zn) 2
Caleium Carbide: il
Radivactive substanees Nl
Yeusk sugar, raw tar crude oil
Hydrogen Sulphide and Palysulphides Ml __
Petroleum spirit, flammable solvents or
volatile noxicus solvents sases or solids. Nil
| Unpolluted water (including condensation
and codling water and water drained
from rool”s of huildings) Matallowed
fnsccticides, herbicides, pesticides,
fungicides Nil
Any matter (whether by nself or jointly
with anv other substance allowed w be
discharged into sewuge) that may render
wastewater harmful or result in normal
technigues for its treatment becoming
difficult, Mot allowed

Appendix (4)

Couidelines for location. design and operation I M
of sanitary landfills for non-hazardons solid waste

1. Introduetion:

These gudehines are advisory. Although they are not binding, they should not be ignared
Moreover they do not constitute a design pamphlet nor do they set up specified niles for
the procedures to be followed for optimum operation of waste sanitary landfills, as all
ditails refatimg o desien and operaton shall be prepared by competent speciahsis:

These coidelines apply o all sanitary landfills for disposal of existing or future
Non-hazardous Solid Waste as specified by the Regulations for Management of
Non-huzardous Solid Waste  issued by the Ministerial Decision No 1793, These
gu"tgl_l_c lines may be amended 1o suit smuald rural sites.
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2. Risks of sanitary landfills:

Tt s well known that waste santtary landfills involve o lot of environmental risks during and
after their operative lifetime.  Such risks continue until landfills reach a slale of
environmental stability. These risks include:-

Diffusion of disposed of sotid waste 10 cover large space by wind,

Accumulation and re-production of insects and rodents and spread of the
same outside the waste site.

Congregation of amimals and birds. which may lead 10 spread of diseases.
Other risks arising out of spread of diseases either directly Trom the Tandfill or
by reason of solids dispersed by wind o through people who may catch
deseases at the site of the land{ill,

Fire and'or explosions inside or outside the landfill by reason of pases
wenerated by buried materials and the possibility ol seepage of pollulants mto
the carth. Such seepage may extend (o large distances and may contimue for

wears after the closure of the landfill,

Adr pollution as a result of odor emissions (rom buried materials or b simoke,
fumes and smells comitted by sudden combustion.

Pollution of surface and underground water.
There are other less important risks such as:
Solid waste dropping out of trucks transporting wastes to sanitary landfills.

Notse generated by trucks moving on the road or activities practiced at the site
af the fandlill.

Abidunce by the gurdelines shall seduce the above mentioned health and
environmenlal risks and the dungers arising out of other less imporiant risks,

3- Standards of the site and its design,

Aricle (14) of the Regulations for Management of Solid Non-hazardous Waste stiputlates that
the competent authority or the body responsible for day to day work and management ol
coltection and disposal of solid non-hazardous waste, shall prepare an envirommental imypact
statement for cach sanitary land(ill or dumping site as designated by the Ministry, The
environmental impact stalement shall be produced taking into aceount the “Guidelines for
location, design and eperation of sanitary landfills for solid non-hagardous wasie™ s
mentioned in the permit '




Below are the standards and guidelines to be observed upon site selection.

3.1 The site shall be at a reasonable distance from a network of good roads in order
Lo reduce transportation costs and 1o avord expenditure 0 construction of
subways, Nuwisance to the public by traffic in highways should be avorded.

32 Thesue shall be far away from residental arcay und other sensitive areas, The
site should not he less than too ki from residenual areas und one km from
other instintions,

33 The sue shall be far away from air navigation lines i onder to avoid air
incidents arising out ol congregation of birds in an arownd e sile. The
distance preferably he not less than seven km and the approval of the Ministry
of Transport and Housing (DG Civil Aviation & Meteorology) should be
abtained in this regard.

34 The site shall be away from wadi courses and flood plains. The approval of
Warer Resources should be obtained in this regard,

35 The site shall be hygienically suitable. The approval of the Ministry of Health
should be obtamed,

J-f There shail be near the site sufficient quantities of non-organic soil. (Clay,
sandy o atluvial soil) o be used for filling up.
37 A comprehensive survey shall be conducted at the site including sail SUMVEY as

part af & detatled survey covering technical. topographical: hydrological and
geological aspects,

3-8 The sue should be, as far as possible, on a non-porous or impermenble rocky
faver. I this 1s not possible the sie should be lined by impermeable matenal
such as clay soil or plastic or both to prevent secpage of pollutants from the site
tor the ground water,

39 Construction of u drainage system to discharge liquids flowing from the site,
The system should end with an evaporation bond lined by impermeable
material,

3100 Insullation of water pollution manitoring network and montonng programme,
Collection of samples and site visits should not be less than twice o year n
order 1o deteet the efficiency of the precautionary measures at the sie,

311 Installaton of ventilation system ineluding wells and  conduits o control
release and dispesal of gases i a safe way in accordance with experis
recommendations and natwre of each site in order W avond generation of toxic
ar explosive gases and 10 muke use of some of these gases if required.



The site should be outside the area of direet recharge of underground water,

3-13 Preparation of a site plan detailing all development activities, premises ifany,
geographical features and namreal resources imeluding water resources such as
wells und afalar, The plan shull cover a circle of a radius of [ 0km aroimd the
site,

4. Equipment necessary at the sanitary landfill;

The required equipments differ according to the quantity of solid waste w he
disposed of,

Equipment to be available at the site.
4-1 Compactor and earthmover 1o be wvailable on daily basis.

-2 Bulldozer 1o remove and distribute the soil required for the daly Alling up
aperation, 1f this cannot be done by the compactor.

4-3 Drilling equipment and tippers for ransportation and dispersion of the soil
required for filling up operation.

45 siple fire fighting euipment,

5. General site plan

The site of sanitary landfill shall include waste receiption area and waste
disposal aren. The receiption arca shall be at the entrance of the landfill.
Mavement to all directions shall be branched from this point. Disposal area s
divided into various stages, ‘One stage shall be operativeal a time, The design
of each stage shall allow sccommodation of waste for a period ranging between
3l 4 years,

In order to estimate the site capacity it can be assumed that compacted wisie,
aller a centam degree of swbility, may oecupy A space reaching 1.2 mon
while incompact waste may oceupy a space of 2 m¥ton,

Mareover, materials used for daly and final, filling up operations must he
meluded m capacity estimation, Ironware and old vehicles shall be stored aa
spectfic area in order to be disposed of in due time,

tr. Operation

6-1  Nowaste other than solid non-hazardous waste shall be disposed of in sanitary
landiilts.

62 Sludge originating from treated wastewatér shall be dried in order (o contain at
least 20% of dry solid, provided that shudge shall nol exceed 15% of the total
annual volume of deposited solids. No sludge shall be accepted or disposed of
in the site without obtaining the approval of this ministry,

2




[ 6-3  No carcass of slaughterhouse waste shall be disposed of at the site without
, @ B obtaining the approval of this Minisiry,
re E 1
B 64 Noliguid waste or hazardous waste meluding hospital waste shall be disposed
i) of in sanitary landfills,
H' 6-3  The site shall be fenced and the entrance shall be closed in order 1o avoid
vy i random waste dumping and dispersion by wind and to Keep animals out of the
Pl site.
& -6 The entrance should be guarded during work hours and closed by the end of
waork hours,
. 6-7  All waste received a1 the site shall be monitored and recorded by type quantity
' and source:

6-8 Site stalf shall be given necessary instructions about management of the site
and type of solid waste, which may he received ai the site, i 5

6-t%  Large refuse heaps should be covered by nets or temporary fences o avoid
dispersion of refuse,

A-10 In coming selid waste shall be immediately discharged ar fromt edge of the
dump.

B-11  Discharged solid waste shall be lavered and compacted.

f-12 Spaces between waste particles allow penetration of oxygen, which mixes with E
wases generated by waste decomposition, o process that may lead o internal -—
combustion by feat, Therefore the compactor shall be moved over the waste “
lavers several times soas to crush and compress waste particles, T

6-13  Depth of each waste laver shall be in the range of 0.5-2.0 merres before
compaction Compacted waste layers shall be covered by a Taver of suitable (g™
Billing muterial of o thickness of 0.25 meters. bl
. =
G-14 It is notallowad 1o leave solid waste uncovered after the end of work hours, 1
6-15  Samitary landfill shall always be kept clean and tndy. Sweeping and scavengmg 3

are notallowed in order to avoid health hazards and inferruption of aperation
process. Waste incineration and setting on tire is not allowed at the site.

f-16 After final closing of the sanitary landfill. medsures necessary 1o maintain
environmental integrity of the site shall immediately be tuken in coordination
i with this Minstry, St




Appendix (C)

oA TYPICAL HOLDING TANK ¢l jladal gi3a () gl
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Appendix (E)

TYPICAL SEPTIC TANK WHERE Ao ¥ S Q5 (4] aa
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Appendix (G)

TYPICAL SOAKAWAY Pii ARHes peliaial i3s3 (aaly)
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Appendix (F)
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