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The natural hydrological cycle




Groundwater in the hydrological cycle
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Figure 1.5.2, Block-diagram representation of the global hydrologic system.”



Soil moisture and groundwater

Unsaturated zone

> Voids filled with air and
moist

> Zones:

o Soil moisture zone, close to
soil surface

o Intermediate vadose zone
o Capilair zone

Saturated zone
> \Voids filled with water
» Ground water
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Figure 2.3.1. Divisions of subsurface water.
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Aquifers

IS a water bearing strata, important for groundwater use

 Unconfined aquifer: upper layer is in connection with the atmospheric
pressure

— Upper part of aquifer permeable
— Upper part In contact with the atmopheric pressure
— Undeep ground water

« Confined aquifer: confined by impermeable ground layers
— Top and bottom enclosed by impermeable layers
— Water under pressure due hydrostatic pressure
— Water may well up
— A spring, when the water wells up above the soil surface
— Deep groundwater

« Leaky aquifer
— Combination of both



Confined an unconfined aquifers

— Unconfined aquifer Deep confined aquifer and

shallow unconfined aquifer
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Flow through pipes




Aquifers in Suriname
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Hard Rock

Mainly found in the coastal plain.
Build up of

— unconsolidated sediments, consisting of a sequence of clay, sand, sandy clay,
clayey sands, gravel with more or less kaolin content, and thin bed organic
compounds.



Groundwater systems

Type of aquifers
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FiG. 5.1 Modes of occurrence of groundwater

Shallow groundwater
Unconfined and confi
Recharge, depletion,

Water quality
—  Salinity: Max. 250



Aquifers in Suriname
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Hard Rock

Mainly found in the coastal plain.
Build up of

— unconsolidated sediments, consisting of a sequence of clay, sand, sandy clay,
clayey sands, gravel with more or less kaolin content, and thin bed organic
compounds.



Aquifers in Suriname

« Agquifers classified based on the geological ages:
Nickerie,
Onverwacht,
A-sand,
Coesewijne,
Zanderij,
Coropina
Demerara aquifers.
 Freshwater aquifers
— A-sand aquifers (Oligocene age),
— Coesewijne aquifers (Miocene age)
— Zanderij aquifers (Plio-Pleistocene age) .

N O O BREONE

 Deep ocean floor (Groen)

— below the brackish groundwater in front of the coast of Suriname,
enormous amount of freshwater stored,

— sufficient for the water supply in Suriname for about 200,000 years
under the current rate.



Aquifers in Suriname

Zanderij aquifer

Freshwater

Outcropping aquifer in the savanna area,
— Annual recharge annual estimated at 480 mm in the savanna \West of Zanderij
— Anual recharge 200 mm in the Old Coastal plain at Rijsdijk.

Depth 30-50 m

Thickness 10-20 m

Area 35,000 km?

Withdrawals: 37 % of drinking water supply, about 45,600 m3/day

A-sand aquifers

Freshwater

Terminate Southward against the uprising basement.

Depths 120-350 below soil surface

Thickness: 60-80 m

Withdrawals: 32 % of drinking water supply, about 39,000 m3/day
Area 15,000km2



Aquifers in Suriname

Coesewijne aquifers

Freshwater
Upper aquifers in contact with the overlying Zanderij aquifer.

Overlain by thick clay deposits (Demerara formation) towards
the seaward end, sealing themselves from saltwater intrusion

Depths 230 m
Thickness 100-120 m

Withdrawals: 31 % of drinking water supply, about 38,600
m3/day



Aquifers
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Rock properties affecting ground water

Porosity of rock or soil

A measure of contained interstices or voids expressed as ratio of volume of interstices
to total volume (can also be expressed in %)

W V-V
LA

o

o = porosity
V, = volume of voids V, = volume of solids V = total volume
Or

o= pm_pd 21_‘P—d"
Pm P

P, = density of mineral particles (grain density)
pq4 = bulk density

e Effective porosity: amount of interconnected pore space available for fluid flow , expressed as
ratio of interconnected interstices to total volume

 Primary and secondary porosity are associated with orriginal and secondary interstices resp.



Zone of saturation

e Groundwater fills all of the voids.

e (effective) porosity is direct measure of water
contained per unit volume.

e A portion of the water can be removed by draining or
pumping; molecular and surface tension forces hold
the remainder of water in place.

Specific Retention (S,)

* |s ratio volume of water it will retain after saturation
against the force of gravity to its own soil/rock volume

* W, = volume occupied by retained water
* V, = bulk volume of soil or rock



Zone of saturation
Specific Yield (S,)

* |sratio volume of water that after saturation can be drained
by gravity to its own volume

w
D 48
§, = 7
{
W, = volume of water that can be drained by gravity after
saturation

V. = bulk volume of soil or rock



Flow through soil (porous
medium)

Darcy law

V=kS

V = velocity of water through soil (m/s)
k = permeability of soil (m/s)

S = hydraulic gradient (m/m) (of energy line,
lijn van energie potentieel))

See figure: S =-Ah/A L

Q=VA 2> V=Q/A

Q = Discharge

A = Area of soil cross-section of flow

Analogy with electricity

V=ILR

| =V/R

| = Electrical current

V = difference in electrical potential
R = ressistant

I/R = conductiviyty = k

Groundwater flow
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Figure 5.4 Range of permeability in natural soils



Flow through an aquifer

Slope is negative in the flow direction
v=Q/A

S = -Ah/Al

v=k.S -2 v=-k.dh/dl

S is negative.

Q = v.A =(-k.dh/dl).A

S = slope of the energy line

Energy line: line that represents the elevation of energy
head ?Ipotentlal energy, in feet or meters) of water

flowing in a pipe, conduit, or channel.



Flow through confined aquifer

Confined aquifer

Idealized aquifer

Unidirectional flow in a
confined aquifer

Permeability k

Groundwater flowing
from left to right,

Energy required to move
the water through the
pores Is continually

usin u[p the available
head (flow ressistant in
the soll)

Line of potential head as
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aquifer, is declining.
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Figure 5.5 Flow in a confined aquifer



Water withdrawn from the
aquifer, through a drilled well

r = horizontal coordinate from
radially from the centre of the
well

S = drawdown measured from
undisburbed piezometric
surface

Q, = steady stage discharge
r = distance in flow direction
$;-S,=[Q,/(2nkH)].Ln (r,/r,)
(Thiems equation)

S1 and S2 = drawdown at resp.
point 1 and 2

rl and r2 = distance to points 1
and 2 resp. rom centre of the
well

Steady Confined Flow
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Figure 5.11 Well pumping from a confined aquifer



kH = coeéficient of
transmisibility

Indefinitely Integrating
results

$1-5S2=[Qo/(2rtkH)].Ln
(r2/r1)

Q, and R are boundary
conditions

S = drawdown

r = distance from the centre
of the well

Whenr2=R,S2=0
Q, = discharge from the well

S =[Q_/(2rtkH)].Ln (R/r)

Steady C

onfined Flow
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ground surfoce
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Figure 5.11 Well pumping from a confined aquifer



Steady Confined Flow

Example

Fully penetrated well
Outside diameter 0.5 m

Constant discharge 0.08
m3/sec from aquifer

Transmisibility= 25x10-3
m2/s
(Transmisibility = k.H)

Aquifer in contact with lake
2 km away

Estimate drawdown at
wellface

/*
ground surfoce

B LIS

e g '.\'p.ezometnc surfoce
> - before pumping

™ after pumping
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Figure 5.11 Well pumping from a confined aquifer



Example

Steady Confined Flow

Fully penetrated well
Outside diameter 0.5 m

Constant discharge 0.08 m3/sec from 7%,

5 / ground surfoce
aquifer /

Transmisibility= 25x10-3 m?/s -
(Transmisibility = k.H) T N e

before pumping

Aquifer in contact with lake 2 km ~after pumping
away :

Estimate drawdown at wellface

S = [Qo/(zn'k'H)]-Ln(RO/r) rTrTTTTTITTT "r/r,rrrvv IIY'I’rrlzrrrr

Figure 5.11 Well pumping from a confined aquifer

Distance to lake is 2 km

R, may be taken as 2L (at R, s=0)

(2x2000 = 4000m)

S = [0.08/(2 m. 25x103).Ln(4000/0.25)
= (0.08x9.68x103%)/157.08 = 4.9 m.



Steady confined flow

Example

Well drilled in centre of
circular island, 1 mile
diameter, in a large lake.

Well completely
penetrates a sandstone
aquifer, 50 ft thick.

Permeability 50 ft/day

Drawdown max 10 ft at
well, 1ft diameter.

Steady discharge ?
Boundary condition:
S=0when r=2640 ft
(1 mile = 5280 ft)

piezometric surface

/ before pumping

—— ——{— —/ _—
impermeable . |,~'tlﬁ‘“\\ufler pumping
— )
K= 50 ft./day

U A AL AL A S A S A A A A SV A 7 S v v i i [V B A SN BN S0 BN Sy S S S B A 25 S o |

5280'

Frzrrr2 717

Figure 5.14 Pumping from a central well in a circular island and

confined aquifer



Steady confined flow

S=-[Q,/(2rm.k.H)].Lnr + C

If s=0whenr=R

S = [Q,/(2rkH)].Ln (R/r)

10 = [Q, /(2rx50x50)].Ln(2640/0.5)

Therefore

Q.= 10x(2nx50x50)/In5280 = 50000 1/8.572 = 18340ft3/day
= 0.212ft3/sec

1 mile = 5280ft



Flow in an aquifer with phreatic surface
(unconfined aquifer)

Aquifer with a

phreatic surface, \A__\\/ﬁ\
resting on an ground surface

Impermeable base.
dx dh dcﬁ

Darcy's Law ‘
Vs = -k.d@/d| R, e /\\
. ¢ sur face

L = distance
measured in flow ,
direction x

s is flow direction

aossumed impervious
horizontal base ,

.7f7777’7r’7777717777,f,'77’]//7",/’1],{,77

Figure 5.6 Flow in an aquifer with phreatic surface



Flow in an aquifer with phreatic surface

Assumptions ““*\\/»7\
Dep u it ground surface
dhn = d(fy

o dd/dl = dd/dx
(d2 is small) | . // ? T
« All flow lines in $ e ol

aquifer horizontal

and equipotential "
lines nearly AP
vertical(exept near
abstraction points) ossumed impervious
horizontal bose ) '
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Figure 5.6 Flow in an aquifer with phreatic surface



Steady unconfined flow

Integrating
h2=(Q,/ m.k).Inr+C
If h=Hatr=R

Then
H2 - h2=[Q./(mr)].Ln(R/r)

R satifying the boundary conditions
ro = redius of the well

H? - ho2 = [Qo/(“k)]-Ln(R/ro)

Remark: H and h are water depth

/[
ground surfoce
— — /
Lo~
.~ N phreotic surfoce
A ¥ before pumping
\ ) . -
A ~~ ofter pumping
M |
flo | n \oe -
ﬁh‘
WWW‘LI

LT v S v B S A0 v & 48 I G v 0 OF B v SL AN AL AN 4
r

S ———

r
L
—..{ I.—"—

Figure 5.13 Well pumping from an unconfined aquifer



Groundwater quality

Disolving properties of water

Water consists of two atoms of hydrogen and one of
oxygen, which give it a chemical formula of H,O.

Water frequently is referred to as the universal solvent
because it has the ability to dissolve at least small amounts
of almost all substances that it contacts.

The composition and concentration of substances dissolved
in unpolluted ground water depends on:

1. the chemical composition of precipitation,

2. the biologic and chemical reactions occurring on the land surface
and in the soil zone,

3. the mineral composition of the aquifers and confining beds
through which the water moves.

* The quality of ground water depends both on the

substances dissolved in the water and on certain properties
and characteristics that these substances impart to the
water.



Figure 2.1 Factors controlling groundwater composition
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Chemical of Ground water

Atmosphere Land surfzce and soil zone

Shallow aquifers

.o Samdsope | (7,

Freshwater and saltwater
interfaces

F > Frechwater
Saity water -
-

THE CHEMICAL CHARACTERISTICS OF GROUND WATER ARE DETERMINED BY THE CHEMICAL
AND BIOLOGICAL PEACTIONS IN THE ZONES THROUGH WHICH THE WATER MOVES

Source: USGS



(A) Well-sorted, unconsolidated sedimentary
deposit having high porosity

(C) Well-sorted sedimentary deposit consis-
ting of pebbles that are themselves porous,
so the deposit as a whole has high porosity

(E) Rock with porosily increased by
sclution

@:

x JO\ ,
Ol

(B) Poorly sorted sedimentary
deposit having low porosity

(D) Sedimentary deposit whose porosity
has been diminished by the deposilion of
mineral matter between the grains

(F) Rock with porosity increased by
fracturing

Figure 2.4. Rock texture and porosity of t ypical aquifer materials (based on Todd, 1980)



The natural hydrological cycle
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The natural hydrological cycle

Streams Rivers

Running _ _ L

waters

Shallow Deep
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Figure 2.3. Water residence time in inland freshwater bodies (modified from Meybeck et al., 1989)

Source: WHO 2006



Table 2.3 Normal range of chemical composition (in mg/l, except pH) of groundwater, seawater
and rainwater away from the coast

Groundwater Mean ocean water® Rainzvalerb
pH 55-9 8.2 41-56
Ca 10 -200 400 01-2
Mg 0.1-100 1,350 0.05-0.2
Na 1-300 10,500 01-1
K 0.1-20 380 0.08-0.3
NH, 0-5 <0.5 01-23
Fe© 0-10 0.01 0-02
Mn*© 0-2 0.002 0-0.02
Si0, 10-30 6.4 -
HCO, 80 — 400 142 0
SO, 10 - 100 2,700 04-8
Cl 1-150 19,000 025-2
NO; 0- 50 <0.5 03-4
F 01-2 1.3 0.03-0.1
Br <5 65 -
B <2 46 -

a. Hem (1986); b. Rainwater away from the coast (Royal Netherlands Institute of Meteorology; Appelo and Postma, 1993);
c. The redox status is different for the water types.

UNESCO 2004



Table 2.4 Sources of major consfituents

Major constituents > 5 mg/l

Calcium, Ca

Magnesium, Mg

Sodium, Na

Potassium, K
Silicic acid, H,SiOy, SiO,

Ammonia, NHy

Sulphate, SO,

Chloride, Cl

Nitrate, NO,

Carbonate, CO,, HCO,, CO;

Oxygen, O,

Source

primarily from carbonates, gypsum, feldspars

feldspars, olivine, pyroxene, amphiboles, mica,
Mg-calcite

feldspars, evaporites, cation exchange, seawater,
industrial waste

feldspar, fertiliser, K-evaporites, glauconite
silicates

pollution, degradation of organic matter, reduced NO;,
cation-exchange

dissolution of gypsum and anhydrite, oxidation
of pyrite, seawater, windborne fertiliser salts

windborne rainwater, seawater and brines, evaporite
deposits, pollution

atmospheric deposition, decay of nitrogen-fixing
plants, oxidation of ammonia or organic nitrogen,
contamination

soil and atmospheric CO,, carbonate rocks, oxidation
of organic material, volcanic gases

soil gas and atmosphere

UNESCO, 2004



Polution of Ground water

RURAL AREAS DENSITY EFFECTS
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GROUND-WATER POLLUTION OCCURS IN BOTH URBAN AND RURAL AREAS AND IS AFFECTED BY
DIFFERENCES IN CHEMICAL COMPOSITION, BIOLOGICAL AND CHEMICAL REACTIONS, DENSITY, AND
DISTANCE FROM DISCHARGE AREAS




Saline encroachment of Ground water
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Table 1. Natural inorganic constituents commonly dissolved in water that are most likely to affect use of the water

Concentrations of
Subsance Major natural sources Effect on water use sgnificance (mg/l)’
Bicarbanate (HCOy) and carbonate (CO,) -~ Products of the solution of catbonate rocks, Control the capacity of witer to neu- 150-200
mainly limestone (CaxCO,) and dolorite tralize acids. Bicarbonates of
CanvgCO,), by water contaning calcium ard magnesium decompose in
carbon dioxide. steam boilers and water heaters 1o
form scale and release corrosive carbon
doxide gas. In combination with
calcium ard magnesium, cause car-
honate hadnes.
Calaum (Ca) and magnesium (Mg) ——--———~  Sods and rocks containing limestone, Principal cause of hardness and ofr 25-50
dolomite, and gypsum (CaSO,). boiler scale and deposits in hot-
Small amounts from igneous water heaters,
and metamorphic rocks,
Chloride (€ In inland areas, primanly from sweawater In arge amounts, INCreases Comosivenes 250
vapped In sediments ot time of deposition; of water and, In combination with
stion; in coastal areas, from seawater in contact sodium, gives water a salty taste.
with freshwater in productive aquifers.
Huoride (F) Both sedimentary and igneous rocks. In centain concertrations, reduces tooth 0.7-1.2%
Not widespread in occurrence. docay: at higher concentrations, causes
mottling of tooth enamel,
Iron (Fe) and manganese (Mn) Iron present in most soils and rocks; Stain laundry and are objectionable in Fe>0.3, Mn>0.05
manganew les widely distnbuted, food processing, dyving, bleaching, ce
manufactuning, brewing, and cenain
other industrial processes.
Sodum iNa) Same o for chlonde. In some sedimentary See chioride. In large concentrations, may 649 (irrigation),
rocks. a few hundred milligrams per affect persons with cardiac difficulties, 20-170 thealh)*
Iter may occuwr in reshwater as a hypenension, and centain other medical
result of exchange of dissolved calcium conditions. Dependng on the concen
and magresium for sodium in the trations of calcium and magnesium alo
aquifer materials. present in the water, sodium may be
detrimental to centan irmgated crops.
Sultate (SO, Gypsum, pyrite (FeS), and ather rocks In certain concentrations, gives water a 300-400 (taste),
contaning sulfur (S compounds, Dtter taste and, at higher concentra- 600 1,000 (laxative)

tions, has 2 laxative effect. In
combination with calcium, forms a hard
calcium carbonate <ale in geam boilers.

A tange in concentration s intended 1o indicate the graeral level at which the ot 0n water use might become signifcant.
FOptimam range determined by the US. Public Health Service, deprending on walter intake,
Tewer roncentration applies 1o danking water for perons o 4 stact dict; higher concentration b ion those on @ moderate dict.




Table 2. Charactenistics of water that affect water quality

Characienistc Principal cause Significance Remarks
Hardness Calcium and magresium  Calcium and magresium combine with soap o form an USGS classification of hardness
disolved in the water.  insoluble precipiate icurd) and thus hamper the (me/L as CaCO,-
formation of @ lather. | lardness also affects the suitabiity 060, Soft
of water for use in the testile and paper industnes and 61120 Moderately hard
cenain othes and in steam balers and water heaters 121-180: Hard

pH or ndrogen-ion acivity) << Disscclation of water The pH of water is a measure of its reactive characerisics.
molecules and of acids

and bawe disolved in
waler,

wmdmmw»ww«m:
comosihwe witer that will tond to dissolve mctals

other substances that it contacts, Hduwadﬂ-l.
paticularly above pH 8.5, indicate an alkaline water
that, on heating. will tend to form swale. The pH
significantly affects the treatment and use of water.

Speafic electncal conductance --- Substances that form lons  Most substances dissolved in water dssociate into ions that

when dssolved in
waer,

Mineral substances
dissolved in water,

Total dissolved solds

wmmmw Consequently, specific
electnical conductance s a valuable indcator of the

amount of matenal dssolved in water. The larger the

conductance, the more mineralized the water,

Total dissolved solids 1s a measure of the 1otal amount

of minerals dissolved in water and s, therefore,

Swm.’l.kpnl«ndhfbm'dcuumd
for many industral processes.

More than 180: Very hard

pH values: less than 7, water s acidic;
salue of 7, water is newral;
more than 7, wates is basic,

trical
dlan'dwam:am
sture of 25°C.

USGS clssification of water based
on dissolved solids (mgy/L)
Less than 1.000: Fresh
1,000-3,000: Slightly safine
3,000-10,000: Moderately saline
10,000-35,000: Very siline
More than 35,000. Briny
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Table A3.3 (continued|

Table A3.3 Guideline values for chemicals that are of health significance in demkin g water

Guideline value
Guideline value
Chemical mgl pall Remarks
' i i i Cylindrospermopsing Q0007 (P) 7P
Acrylamide Q0005 as {cyancbacterial taxin) 0002 (P IF)  For thost-term esposure®
Alachlor aom Pl g Values are for total cylindrospemaopsins
Aldicard aot 10 Applies 10 adicarb sulfoxde and (::;Mwwhm-ﬂ
akdicarb suffane
Aldrin and diekdrin 000003 Q03 For combined aldrin plus diekdrin 240° 003 30 Applies 1o hee acid
Antimary a0z 0 2408* 00 90
Assenic ADIIAT) 10(A.T) DOT* and metabolites 00! 1
Atazine and its chlom-s- a 0o Dibromoacetontrie ao? 70
trazne metabolises Dibromochioromethane ar 100
Barium 13 1300 1.20tromo-3- o001 "
Benzene oo o chioropropane
Benzofojpyrens Q007 or 1,2 Dibromoethane 00004 [P) a4 (P}
Boran 24 2400 Dchloroacetase 005 (D) 50° (14
Uroenate QO (AT) 10°AT) Dichloroacetonitrile 0027 20(F)
Bromodichioromethane a0e! o0 1. 2-Dichorobenzene 1}, 1000 )
Bromotorm a1 100 1 A-Dichorbenzene 030 300 1)
Cadmium 0003 3 1. 2-Dichorosthane 00y 0
Carboturan a7 7 1. 2-0xchioroethens 008 %0
Carbon tetrachionide Q004 4 Dichlocomethane an2 20
Chiesite 07 700 (00 1.2-Dichoropropans Q04 P A0F)
Chioedane 00002 02 1,3-Dichioropropene ame 20
Chiosine 5@ 5000000 For tree chionne. Dichlomsop at 100
For effective dignfection, there should Du2-ethpthexyijphthalste 0008 3
be a mesidual concentration of free Dimethoae 0.006 6
nmlnc:;aumm::o:: "«'7': 14Dkiane aos* 50" Derlved using tlarable dally irkake
chiorine residual should be mikntsined appeaach as m:"‘*ﬂ:'-ﬂd
throughout the distribution system, 9
At the paint of deftvery. the minimum Eeticaad as o0 Aoplies to the free add
residual concentration of free chlorine Endrin Q0006 as
Chicde a7 2000 i Epichiorohydrn 00004 (1) 04
Chigeoform a3 200 Ethylbenzene 03(q 300 (C
Chiceotoluro! Fenopeop Q002 9
4 i ee RAuodide 15 1500 Volume of water corsumed and
Chioepyrifos 003 0 Intake from other sources should be
Cheomium 005 50 For total chramium considerd when setting national
Copper 2 2000 Saining of hundry and sanitary ware ) Sandurds
may occur below guideling value Hexachlbrobutadiense 00006 ae
Cyanazion 00008 a6 Hydroxyatmzine a2 200 Atrazine metabolze
lsoproturon 000 9
26




Table A33 (comtinwed)

ANNEX 3. CHEMICAL SUMMARY TABLES

Guideline value
Chemical mg/ eyl Remarks
Lead 00AT) 10AT)
Uindane 0002 2
Manganese 008 (¥} Boim For total manganese. Aesthetic as well
2 health aspects should be dered
when setting netional standatds
Mecopeop oo 10
Mercury 0.006 L Fox Inorganic mercury
Methoxydior 0.02 20
Metolachlor om 10
Mimcysting LURC 1)
feyanobacteral toxin) an2 12()  For shoet-teem exposure
Vadues are for total microcysting (sum of
# congeness, free plus-cell bound)
Mokrate 0.006 6
Monodhloramine 3 3000
Monachlonacetste on2 20
Niche! anr 70 Based on long-term effects, but
peotectve for hort-term effects
Nigrate (as NO, ) 0 50000 Based on shoet-term effects, but
protectve for long-term effacts
Nitrilctriacetic acd 02 200
Nitrte [asNO, ) 3 3000 Based on shart-term effects, but
protective for longterm effects
N-Narosodmet ylamine 0.0007 o
Pandimethalin 002 20
Pentachiorophenol 0.009" (F) L]
Perchlorate o7 70
Saxitoxing 0003 3 Foe acute exposure
{eyancbacterd wyn) For tatal sadtoxing (sum of all congeners.
free plus-cell bound)
Selenium 0.04 (P) A0(P)
Simazine 0.002 2
Sodum 50 50000 As sodum dichlcrosocyanurate
dichloroisocysnurate 40 40000 As cyanuric acid
Styrene 0.02(C) 20(0
2451 0009 9
Tebuthytazine 0007 7
Tetrachloroethena al 100
07K 700C)
02 20
527
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Table A3.3 (continwed)

Guideline value

Chemical mgit parl Remarks

Trichlaroethens a8 8

244 Trichlorophenol b e] 20000

Trifuralin aoz 0

Trihalomethanes The sum of tha ratio of the concensaton
of each to its respective gudeline value
should notexceed |

Uranium a3 (e 30[P) Oy chemical, not radictogical, asp
of uranium sddressed

Vityl chloride Q0003 03

Kylenes s 5001

A pr { guideline value b quideime value 15 below the achwevable guantification leved: C

of the wis luﬂwmmuwmuyﬁalhmwu
odour of the wates, ko O pe o
resul In the grdeline vehse being eicseced; f pr detne vakie becaise of ities iy the heath
“mtm-mwmhm«mm*uwmwm«mnm

* Forsub that am derect 10 be the guideline value & the in dewking water

mmnwm“mmnﬁdwmm:uumrm|mundm
the at the guklelre value for 70 year 9. Concertiations

Wmmnmm&mmmmmo‘NWmuamuwmm
and dividing, respectively, the guidetine vakse by 10

¥ 5w e respe et charmical Fact shest s (hup e 12 for comaidetations for botteded infants.

24 Dichicroptencxyace tic ackd.

* 24 Dichiscophenacytutyric aud.

* Dachdasadiphenytichionethane.

! 245 Tichirophenoxyacetc sad.
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