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g mused to study the concentration variations for the heavy metals, Fe, Mn, (;u,
all FFHQIJS-.in-ﬁle different seasons. Higher values are recorded at the stations, which

40 ic matter, carbonate, phosphate, calcium, magnesium, and heavy metals were analyzed in

B : s are of irregular trend affected by both agriculture and domestic effluents. The
i the sour wﬁ” mwg“ a result of increasing photosynthesis. The phosphorous concentrations are
& o lhe ouces of til‘ﬂn,agnculturg effluents, phosphate fertilizers and organic matter precipitated in the
LT S mm"fh'ﬂ‘WMMOns in spring and autumn. Manganese concentrations show its
: PPring and its minimum in winter. High content of copper is in summer and spring near drain. Cobalt is
q4 ated as cobalt carbonate as a result of Lake water alkalinity. The distribution of lead concentration is of

- The average cadmium concentration due to drain water is of high level. The high content of Cr was

S A 3 mm“mm of chromium and nickel was explained through their adsorption on iron and

Metal Concentrations, Sediments, Lake Edkw, Egypr

ke Edku the north of the Nile Delta,
& et S 5 = iy ns\30\\.

of Im. It is

e

Figlzel Map of the locations of sampling stations

Stations | and II are situated near El-Boughaz,
which represents the area of Lake — sea connection.
n (IIT) lies to the west at Geziret El-Nagaa,
‘which is affected by sea water enterance through El-
Station (IV) is shallow with a depth range
cm. Station (V) is located in south western
the Lake, and is densely covered with
ton Pectinatus. This area is sheltered and

by seawater. Station (V1) is located in the
of the Lake. It is completely clean from
is affected by a permanent slow
drain current flowing from the east to
1. This may agitate in certain periods the
d. Station (VII) is situated in south part of
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directly affected by drain water introduced m
Edku and Bousily drains. Station (IX) lies to -siges
near Geziret El-Mayet. It is co:.'m'ed‘ w:i'reclly
common macrophytes. This station IS 1m
affected by drain water. Station (X) lies pm
Ghitas, which is mainly affected by the Berzik
The samples were kept in w:e!l-stoppefnd
polyethylene plastic bottles. The atomic abs_or_pt:;]n
spectrometer is used to determine ; the m
concentrations according to standard methods. The
sediment samples were collected using Ekman grat:
sampler, kept in polyethylene bags, washed wi
distilled water, dried at 85°C and then ground in an
agate mortar. The organic matter % was delemmled
according to (Allison et al, 1965) using oxlda‘tlan
behavior technique. The carbonate was determined
by acid-base titration procedure (Jackson et al, 1958)
and the total phosphorus was determined according
to standard methods (American public Health
Association (1975). Trace metals in sediment were
expressed as ppm (ug/g) except for iron which it is
expressed as (mg/g) due to its high concentrations in
the sediments. The obtained data were analyzed
statistically using the SPSS program.

Results and discussions

Table 1 shows the maximum and minimum
values of seasonal, seasonal average and annual
average of the chemical parameters of Lake Edku
water. Most ferrous compounds in aquatic
environments precipitate in alkaline and oxidizing
- conditions (Abdulla et al, 1973). The seasonal

e ~ average values of dissolved iron concentrations has a

maximum value of 1.21 mg/L at stations I1l and IX in
spring and a minimum value of 0.03 mg/L at station
summer. This is due to the low level of

mg/L at station 1. The maximum vy, e is dy
used in building of Intemational Coasyy Rm; 0 irg,
the minimum value is due to the dilution ";hﬂe
water by agricylme and drain Wwater so“}: &
high correlation (= 0.545) behvee?' The
concentrations of iron and Manganese s, s e
the association of the two elements Ofiginates fr thy
common source during transportation Orn‘ a
deposition reactions (Beltagy et al, 1983), and/o,
The minimum recorded value of Manganese ki

pg/L at station V in autumn and the Maximum v,
is 112 pg/L at station IV in winter, The seaso e
average manganese t?oncentration are in the Ord"al
autumn, 67.50 > winter, 623> spring, 53 -”E:
summer, 47.18 pg/L. The high values were due'm th
increased consumption of this element by :
phytoplankton in spring and (Emerson et al, 1993)
The maximum annual average values of My, 75 5:
ug/L at station I is due to the higher concentratign g-f
the suspended matter and the minimum value, 28 83
ug/L at station V in the middle of the Lake is due 1o
the dilution effect for Lake water and the
phytoplankton abundance. The maximum annual
average Mn values at station [ is accompanied by the
maximum annual average of iron dye to the
precipitation of their hydroxides at the bottom. The
high positive correlation (r = 0.526) between
manganese and iron concentrations is probably dye 1o
their association as oxides and hydroxides (Degroot et
al, 1975). The manganese toxicity is relatively low.
The permissible manganese levels in water used for
domestic purposes are <0.05 mg/L and the maximum
acceptable concentration in water for continuos
irrigation is 0.2 mg /1 (U.S-EPA, 1972).

Zinc is one of the biologically significant known
elements (Vinogradov et al, 1953). It exists in sea
water in sub-micromolar concentrations (Vasanti et
al, 1975). 1t has been reported that organic
complexation controls the concentration of dissolved
Zine in aquatic environment (Berg et al, 1987). Zinc is

~ an essential for growth of marine organisms and its
concentration affected by plankton communities

vard et al, 1969). The seasonal and regional
 of the dissolved zinc concentration in Lake
tween a maximum of 126 pg/L at station
nn and a minimum of 11.0 pg/L at station

A maximum seasonal average value of
/L, was recorded in autumn while 3
g/L, was recorded in summer. The
les ranged between a maximum,
ion V11 and a minimum of 885
Zinc was positively correide®
mdfeopp;g;-om,um ad
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Tablel: Maximum 2 and m "lllm Ofml. seasonal average and annual average of the chiemical

Co Ph Ni

22500 110.00
16.00

£9.40 40.90
31.00

18.50 26.25

_ s of Lake Edku water.
W i Zn cu cd O
values M gl pgl gl pgl  pgll
“Seasonal Max- 121 1800 12600  49.00 1600 2600 23.00
Min. 003 11200 11.00 1400 200 100 100 1000
Seasonal  Max. 067 6750 5260 3210 850 1110 10.70
average Min. 052 4718  21.70 1980 760 970 760 4610
Annual average  Max. 082 7525  57.55 1150 1175 1650 1400 9550  51.50
£ Bl Min 030 2883 885 2000 1125 250 500

mmoomlmmmaypomtstothﬂdswpﬁmofmc,
manganese, and copper by hydrous iron oxides (El-
Sayed etal, 1980)

mmppummplexnummwmmﬂectedby
dense phytoplankton blnmns (Hnsle et al, 1981), and
mglyvmfedm . Copper speciation is

: by biologu:al and geological processes
: (Has-]netnl,l?&l) Its maximum values are between
490pgﬂaatsmnonVHInsprmgandl40pgfLm
station X in winter. The seasonal average copper
cmmvmedﬁnmﬂlpg/hnspmgma
Jower value of 19.8 pg/L in summer. The lower
-_valllesmduetnlhecoppefuptakebytheh\rmg
"--me'wppernomemumsarealmandzoo
: sm__mnsVIlandV respecuveiy

m_ the Y.domesnc ‘sources are the major
) _ __ﬂanenwmment{lmmm-

and insecticide drains which may cause raise in

cadmium concentration.

Chromium is one of biochemically active
transition metal in aquatic environment. Its
concentrations gave minimum and maximum values
between 1.0 and 26.0 pg/l recorded at stations VI
and 11 in summer, respectively. The seasonal average
chromium concentration values are between 111 pg/l
in winter and 9.7 pg/l in summer. The seasonal
average value in autumn, 10.2 and in winter, 11. 1ug/l
are higher than those in spring, 9.9 and in summer,
9.7 pgl. This is due to the higher chromium
consumption by phytoplankton in spring and
summer, (Emerson et al, 1993). The maximum and
minimum annual chromium concentration averages
are 16.5 and 2.5 pg/l recorded at stations I and VIIIL,
respectively. The higher value in western part is due
to the seawater effect and many industrial wastes
such as Abu Qir Fertilizer Company. The negative
correlation between chromium and phosphate (r = -
0372) is a result of chromium phosphate
preup!man (Marshall et al, 1973).

Cobalt is very important element in aquatic
environment. Its moderat toxicity to most aquatic
species is more than Cr3+ and Cré+ but much less
than Cd2+ and Cu2+. The present study indicated
that the cobalt concentrations in Lake water are
between a maximum value of 23.0 pug/L at station | in

summer and a minimum value of 1.0ug/L at stations

- IV and 1l in summer and autumn, respectively. The

seasonal average cobalt concentration is between 7.6
pg/l in autumn and 10.70 pg/L in spring, which is

at : ~ dueto cobalt contamination with phytoplankton that

LU s in large quantlty in spnng season (Huzinger et
1980). The maximum and minimum annual cobalt
werage are 14 pg/L at station [ and 5 ug/L at stations

VIIL, respectively. The annual average total
| cobalt values have a maximum amount at

\ ortant in aquatic system. high
Tﬁlﬁﬂl _moﬁmfmmdmaquam

L L
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Of 225 pg/L. is recorded at station 111 in spring, while
the minimum of 10 pg/L recorded at station 11 in
spring and summer, The seasonal lead average ‘lS
between 46.1 pg/L in autumn and 894 pgl in
spring. The datum is of typical anthropogenic and
urban activities (Dekov et al, 1997). The annual
average lead value is between 18.5 ug/l at station _Il
10 95.5 pg/L at station VI. The higher Pb content in
the middle part of the Lake is due to the effect of
domestic drain water from Berzik and Edku-Bousily
drains. The Pb concentration is affected by many
small inflows, heavy rain and uptake by zo00- and
phytoplankton (U.S- EPA, 1985). s
Nickel results from industrial and urban activities
(Dekov et al, 1997) and accumulate in many types of
fishes and macrophytes, Its concentrations in Lake
Edku water are ranged from minimum, 16.0 pg/L, at
stations VIII in winter, to maximum, 110 pg/L, at
station 1V in winter, The seasonal average nickel
concentrations are 40.9 > 36.9 > 32.4 > 31.0 pg/L for
Spring, summer, winter, and autumn, respectively.
The high seasonal average nickel concentrations in
Summer and spring are due to nickel contamination
with (Huzinger et al, 1980) . The annual average
nickel concentrations are between 2625 g/l at

aquatic plants growth and fish (U S- EPA, 1985).
The composition and structure of the sediment
nic mal in and geological

nic material in the sediments (Grathwohl et al,
ue to the contribution of terrigenous materials

animal decomposition by the bacteria
Z et al, 1983). Table 2 shows the

values of seasonal, seasonal

5.77, 585 %, recorded in
respectively, are due 1o j
content of the surface sedj
Some factors control the 250
organic matter content in the Lake ; 1o of
Wakeel et al, 1970). The S!atisti::id?;en? (EL.
indicated that organic mater Contents mee Aiong
correlated to some metals jin the Lake ighly
which is responsible for the ability of sedim
adsorb metals (Korickhaff o al, 1983 P:ﬂ_tlm
correlation coefficient s recorded betwee'n msm\fe
matter and carbonate in [ake sediment (; ~ O%am_c
This is mainly due to the fermentation py, +83),
etal, 1993). Process (Awag

CaCO3  precipitation i controlleq b
photosynthesis (Serruya et al, 1971), Although y
calcite rich sedime Man

nts may haye large allogen;,
carbonate source , many other lacustrine Carbonage

sediments are endogenic. Their principal Constityen;
have been precipitated directly from e water
column (Lerman et al, 1978). € carbongate
concentrations in Lake sediments are varied betweey,
11.6 g/kg at station II in winter and 29 gkg at
stations VII in spring and summer. The seasona|
average values of carbonate content in sediments are
between 19.2 g/kg in winter and 26 3 2/kg in Spring,

10 the aquatic
plants and phytoplankton applied to e

SPring ang

: Sim
Ncrease ; In ¢ch urophmlcn
MeNt during (hee. PVl

Quantitatiye distribu

O3 is precipitated at
(Latif et al, 1989).

~! Phosphorous and nitrogen are important
ents controlling the growth and reproduction of
=beid et al, 1993). Phosphorous is
all life due to its function in the cell
and transfer and in genetic systems
\ 1979). The total phosphorous
> Edku sediments are between @
f 0.03%
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DERE mplkpmphky mghg % gy %

A 10 340 2031 mn 200 07

<2 300 510 089 1100 328 180 oM

248 126 6645 1878 108 1576 S8S 2630 0NY
<10 089 4538 1383 158 1404 S0 1920 016
237 156 6031 263 241 1835 6090 2440 048
183 062 4583 973 115 13 466 1390 O

axygen, to facilitate the oxidation of iron from +2 ©
+3 accompanied with hydrolysis to precipitate the
hvdrous oxide on to the bottom sediments (Aston ot
al, 1973} The sediment acts as a major sink for
pollutants in the aquatic environment where the
suspended sediment  particles settle the adsorbed
pollutants to be removed from the water column
(Aston et al, 1973) . The annual average value of iron
content in Lake sediment is between a minimum of
2740 g'kg at station 1 and a maximum of 36.29 ghkg
at station IX. The relatively high values off 36.29,
36.28, 35.09, 35.78 g'kg recorded at stations IX, VI,
VI, and L respectively, are due to increase in clay
content at these stations. The iron content is
significantly correlated with manganese (r = 0.418)
“Both of the two elements are closely associsted in a
geo-chemical cyck (Beltagy, 1973). Also, the
positive correlation is obtained between iron and zinc
{r = 0.561) in Lake sadiments may be attnibuted to
sorptive properties of Fe/Mn oxides and hydroxides,
where the oxygen donor groups (OH- or O-) on the
surface of Fe'Mn hydroxides and oxides can react
with metal cations in solution via complexing
reaction (Stumm et al, 1976). A positive correlation
coetlicient (r = 0.622) is observed between iron and
phosphate content in sediment.. Phosphate tons
adsorbed on the surface of these oxides can no longer
stay at the adsorption sites (Williams et al, 1976).
The positive comrelation coefficient (r = 0.302)
between iron and organic matter is related to the
adsorption of iron on the complexing organic
such as humic and fluvic acids (Luigi et

2 'll. 1991). The sediment ability to accumulate trace
~ metals under oxygenated and anoxic conditions are

evaluated using the distribution coefficient, Kd, term.
The concentrations are in ppm units.

__[Mml}sedimem !/ [Metal}water

mmmdthemunmmn Kd values of iron
}l# 103 and oozoxmsamnms, Viand1in

0
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18 ' he Lake, in addition a8
entered to the Lake, o Induggy
e T congentration in agricultural activitios along the eastery fin ,rl:rlﬂ:::c
var - i

mmw ; o
Lake sediment s probably due to the varfation i

nents
grain size of the sediments where the 'ﬂ“.?dilgﬂ&‘!l
ate onriched i manganese (Draz Hots, of Mn
However, the seasonal average varia QWR g
recorded showed that the values are axiiom
minimum of 264,18 mg/kg in winter mdll sl
of 422.72 mgky in spring, The latter i in. water,
increasing amount of dissolved oxygen IRl
which lead to oxidize manganese in water S rhe
MrQO2 precipitated to the bottom sedulmen ‘m“ i
annual average value of manganese concmlrat" i
between a minimum of 226,38 mi/kg at station o
a maximum of 373.17 my/kg at station 1V, This is
attributed 1o the effect of increasing the 011!“:‘;’
matter at stations 111 and 1V. On the whole, the hig
levels of manganese at stations 11, IV and IX are
attributed to muddy nature of the sediment at these
locations (Darrag,1984). Manganese is positively
correlated with the organic matter n tr‘l_o Lake
sediments, (= 0.297) due to the high association of
the metals with the organic content of the sediments
probably bound to humic substances in water and
sediments (Barsdate, 1970). Also, manganese in Lake
sediments is associated with phosphorous where
positive correlation coefficient (r = 0.392) is detected
and is attributed to adsorption of phosphorous by
Fe/Mn oxide in the sediment (Beltagy et al, 1983) as
well as phosphate often present in domestic or
industrial wastes. In addition, phosphate forms a
strong complex with hydrated manganic hydroxide
with formula Mnx (OHM(x-y)} PO4) y ; ZH20)
(Luigi et al, 1991) . Based on Kd values for
manganese, the highest value of 19.15x103 recorded
at station I1I in summer indicated the high sorption of

- manganese in the middle of the Lake, The minimum

value of 117 x 103 recorded at station I in
sumimer is due to the lower concentration of oxidized

sarte of the Lake (Huzinger ot al, 1960), T4
gﬁxml average of 52 mp/kg at statlon VI, s ,;:’::‘-Inl
due to the lowest Kd values of 0.672 16 7 14 [ c'}?
sorption of zine in sediment (Salomons e ) 1080) ""'
Positive correlation cooflicients (y = 0422 o 17
and  0.351) are  deduced  botween 4y, ‘wm'
phosphorous, manganese and iron, FeNpectiye| :
These relations are attributed '"‘ udsorption of Zing fy,
hydrous manganese and iron oxide. The Magnitude of
adsorption s increased with pH (Gadde o al, 1973
The distribution coefficient of zing, Kd, {5
maximum ol 8455 x 103 at station v uiring
summer and o minimum of 0.347 at station v gju“”':
spring. :
Copper is generally introduced to (he Lake in two
main forms, the lithogenic and biogenic (Sulomony ¢
al, 1980). Lithogeic copper is cssentially foung
incorporated in clay minerals, It is known that afler
decomposition of organic matter the free copper may
be adsorbed on the surface of clay minerals
(Salomons et al, 1980). Copper concentration Values
are ranged from a minimum of 0,8 mg/kg at station
I in summer to a maximum of 3.11 mg / kg at
station 1 in spring. The seasonal average valye of
copper concentration ranged between 2,10 mg / kg in
winter and 2.18 mg/kg in summer., The annual
average variations of copper is fluctuated between
1.83 mg/kg at station X and 2.57 mg/kg at station [
The high value of Cu recorded at station | may be due
to the effect of the secawater affected by industrial
discharge from Fertilizers Company. While the
higher values recorded at east direction of the Iake of
2.27, 2.32 and 2.36 mg/kg for stations VII, VIII and
IX, respectively, are due to the effect of drain water
discharged to the Lake. On the whole, there is no
significant correlation coefficient between copper and
most components of the sediment. However, only
positive correlation with phosphate is observed of (r

= 0.184), Fe (0.161), Zn (0.145), carbonate (0.422)

and Ni (0.153). The data indicated that association of

-metals with clay minerals or the adsorption of copper

on iron oxides occurred in addition to precipitation of
- The positive correlation between copper and
Sphate is due to the existence of charged clay
s responsible for sorption of both cations and

! 5 1985). The distribution coefficient,
er shows a minimum of 0.047 x 103 at
autumn, and a maximum of 0.178 x 103

| summer. The higher Kd values
sorption of copper to the sediment
gly adsorbed to the surface of

cobalt concentrations are
of 5.1 mg/kg at station IX in
of 37.1 mg/kg at a station
sverage value of cobalt 15
© 1432 > 1428 > 1383
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concentration of cobalt dopends on the structure «
Sediment and clay. For anvual averag studion
maximum value of 20.65 mg / kg is given ¢
[V, while the minimum at station X ix 9,73 mykg
Cobalt is positively correlated with carbonate (¢ <
0.248) and with pH_ (¢ = 0.140), both are related 1o
precipitation of cobalt as Co(OM)2 and CoCOY, The
positive correlation between cobalt and phosphate (r
=0.107) in Lake sediments, is due to the existence of
charged clay particles and anions (Grobler, 1983),

~ However, the correlations between Co and Fe, M,
Zn are (0288, 0.330, and 0.226), respectively

- indicated the association of the metals with clay
minerals or the adsorption of both Co and Zn on the
Fe203 and MnO2. The distribution coeflicient of
cobalt shows a considerable enrichment in sediments
at stations IV in summer, 11, 1 in autumn and 1V in
spring of 26.7x103, 26.3x103, 22.2x103 and 9.3x103,
respectively. However, lower values of 0,39x103 and
0.494x103 at stations IX and X in spring and of
0.5x103 at station VII in autumn are given.  The
~ higher Kd values indicated stronger sorption of cobalt
~ to the sediment where cobalt is adsorbed to the

- surfaces of Fe203 and Mn0O2.

- ad in sediments is chemically precipitated from

: solution, and the remainder has been
in detrital particles. However, lead
sediments has two distinct mineral
 the clay minerals and the other
~minerals and/or biogenous debris.

ximum of 3.4 mg / kg at
onal average values are

. 'mR-AN-b SEDIMENTS OF Ay EDKU,

EGYPrY 19

varlation of cadmium in Lake sodiment (s ranged in

orders |26 117 = 099
AL N * 098 mipky (o
MPrIng, wintor, summer and Autummn, mmulvd: . sl:.,

adsorption of eadmium on the surfiace of Fe and Mn
oxides and hydroxides occurs (Dossls et al, 1980),
The  annual Average  vardation  of  cadmium
concentrations in sediments fx between a minimum of
0.62 mp/kg at station 11 and o maximum of 1 .56
MERg ot statlon  IX. The highest  cadmium
concentration in the oastern part of the Lake |s
attributed to the effect of drain and wastewater, at
eastern part beside the use of phosphate fertilizers
The positive correlation between Cd and Fe in
sediment (r = 0.238) is attributed to adsorption of Cd
on Fe(OH)I and Fe203 (Dossis et al, 1980). The
higher Kd for Cd values indicated the stronger the
sorption of Cd to the sediments,

The primary source of chromium includes
domestic  wastewater, manufacturing  processes,
involving metals and the dumping of sewage sludge
(Beltagy, 1973, Nriagu et al, 1989). Chromium
concentrations in Lake sediments are fluctuated
between a minimum of 30 mp/kg at station VI in
summer to a maximum of 75.2 mg / kg at station X in
spring and station V in summer. The seasonal
average concentration  of chromium in  Lake
sediments is given in the order: spring > summer >
autumn > winter of 66.45, 52.97, 51.31 and 45.35
mg/kg, respectively. The higher values are associated
with maximum average seasonal value of Fe and Mn,
It has shown that chromium is effectively adsorbed
from seawater by hydrous oxides of manganese,
nickel and cobalt. The annual average variations of
chromium in Lake sediment are between a minimum
value of 45.83 mg / kg at a station 11 to 60.31 mg / kg
at a station VII. The higher values given for eastern
part is attributed to the effect of drain water (Aboul
Naga, 2000), Under oxidizing conditions, chromium
transformed to chromium (6+) oxidation state, and

result in partial loss from the sediments . Hexavalent

chromium is generally moderately toxic to algae and

~ other aquatic plants (U.S Minerals Yearbooks Bureau
s ofMinas, 1989 ).

~ The major source of Nickel is discharge of
cipal wastewater followed by smelting and
of nonferrous metals  (US  Minerals
Bureau of Mines, 1989 ). The
tions of nickel are varing between 11.10
tation 11l in summer to 20.31 mg/kg at
¥V in the same season. The seasonal
_are given in the order: 15.76 >
14.04 mg/kg for spring, summer,
respectively. The higher value of
and Mn due to that Ni has
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{993, EPA-EU2001 and Egyptian eu(::’o'
oo4), Table () The maygme

This is attributed to the _
sediments al castern part than ol Wesiern region
(Aboul Naga, 2000). Total Ni residues in aguatic :
plants may affect its growth in addition rogs d&‘w:;;' S
fish. The positive correlation coefficients ( = e S iesible limits are recorded. Most of
0.260) between Ni and both Fe msa'f:k:s w;m;f : mmpﬂm”’ " are within the permissible c} the T”'“’
The Lake is polluted by iron and ment limigs,
g to WHO, EPA and EU standards whmi:*-
1

to coprecipitation of nickel from Lake waler
Fe203. xH20. The linear re‘!dn‘an's'hipﬁ; een Ni S ordin
and Mn may be due to scavenging of the. mer from -according : __ )
surface water by MnO2xH20. Positive correlation considered a:r dﬁ"f’_"’g‘“g‘wpﬁ‘ with the sop,
berween Ni and the organic matter (r = 0.300) in the elements acc mds s standards.
Edku is deduced.” This ~ water is considered as poll water with Cd ang ¢,
js deduced. ‘according to all of the above four standards Table 0

absorbent sediment of Lake :
indicates the existance of relatively ~ high
concentrations of nickel in organic rich sediments
(Aboul Naga, 2000). 25 i

dard Limits of Drinking Water parameters (Maximum Permissible Limits) According to Different

Table 3: Stan
i L.
Parameters WHO S EPA EU Egyptian
PH 6.5-8.5 6.5-8.5 6.5-8.5 6-9
Cond., pS/em o . : 400 GV* B
Colour = 15 units = i
TDS, mg/L 1000 - 500 500 1500
= 03 i 3 03
do 500 250 400
250 600

= 7950,
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