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Effect of Sampling Time and Location on Treated
Wastewater Characteristics in an Arid Area.

Magid H.Hashim and Samir G. Al- Solaimani

ABSTRACT

During the sampling period and location , the wastewater dis-
charged from Makkah wastewater treatment plant was partially treated
. The high rate of evaporation during summer time has also al'”'-fe'cted
the dissolved salt concentration in the wastewater stream . The results
of this investigation showed a serious infringement of the standards
set by the Meterology and Environment Protection Agency for the di-
rect discharge of wastewater . Most of the elements analyzed during
this study have, howevere, exceeded the compared standards (MEPA,
FAO,and MAVW). Wastewater samples were colledted at 10 different
periods and 5 locations .Results revealed that Wastewater sampling
time was significant for some parameters such as BOD, TDS ,EC, Ca,
Mg ,Na , Zn, Mn, Ni , Pb ., and Cr. On the other hand , it was evident
that sampling loction possessed mainly significant effect with BOD ,
5SS and total N.

The extent of natural purification along the wastewater stream
was little but most noticeable for the BOD and SS. Iron , K, Zn , Cu,
Cr and Ni had also shown slight decrease in their concentration along
the wastewater stream . The TDS , Mg and Ca , on the other hand ,

were partially diminishing in their concentrations downstream.

Fac. Of Meterology, Environment and Arid Land Agric ., King Abdul Aziz Univ., Jeddah .
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Fresh water resources are creaking under the increasing demand
all over this planet , especially in arid and semiarid regions . The re-
cycling or reuse of water resources is now a main objective of plan-
ners .Hence , the use of sewage discharge and effluent for irrigation
activities 1s one major part of the blueprint for maximizing the reuse

of water resources .

One of the main tragets of the Ministry of Agriculture and Water
and some universities of Saudi Arabia is to conduct comprehensive
analyses of all forms of usable water resources ,including reuse of
waste water from agricultural effluents . All possible alternatives
were considered to find the most efficient and economically viable
solutions .In this respect , the changes in water quality and its suit-
ability for irrigation as well as  its impacts on the environment and
public health were also evaluated , including assessment of their cap-

ital , annual operation and maintenance costs .

Physical and chemical sewage water characteristics :

Heavy metals are known for their harmful effect on soil , crops ,
animals , and human beings . Sewage is a major source of heavy
metal contamination of crop land . Heavy metals enter sewage as a re-
sult of industrial activities . Application of sewage can be beneficial to
crop land . Sewage contains many essential plant nutrients , may act as
a soil conditioner and increase soil water holding capacity ( Bauomy ,
1985 ; El-Keily , 1983) . Papadopoulos (1992) reported that  sus-
pended solid concentrations were 500 mg /L in sewage and 50 mg/L

or less in final effluent .

Chemical composition of sewage sludge vary tremendously , ac-

cording to the method of waste water treatment and amount of in-
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dustrial effluents that were discharged into the sanitary sewers
(Sammers , 1977).

Wilson (1977) reported that industrial sludge contatined higher
levels of Zn, Cd, and Pb as compared to domestic sludge (9240 , 140
and 2900 ppm , and 1920 , 20 and 4550 ppm , respectively ). El- Ga-
mal (1980) found that the average means of heavy metals in raw and
final effluents for Cd, Co , Cr, Cu, Fe, Mn, Ni , Pb,Sr and Zn were
0.01, 0.03, 0.06,0.04 ,0.63,0.15,0.08,0.10, 0.35 and 0.15 ppm ,

respectivaly .

Nitrogen content of the liquid waste may vary considerably ac-
cording to the source of sludge . It may be as low as essentially zero
for some cannery wastes and as high as 700 mg /L for slurries of fresh

swine waste ( Erickson et.al.,1972).

Pound and Crites (1973) observed that P content of secondary ef-

fluent variable varies widely among municipalities . Its concentration

ranged from 0.5 to 40.0 mg /L. .( Mellbye et .al., 1982) and El- Keily
(1983) reported that sewage sludge ash had 13-34% CaCO; and con-
tained 4.1 —-5.8 % P and high levels of trace metals .

Bahri (1988) found that treated wastewater in la Soukra , Tunis ,
had pH of 7.6 , EC of 2,97 mmoh /cm, T.D. S. of 1.82 g /1. and COD
of 51 . The following concentrations were found as follows : HCO; :
370, S0O,2:363.0,CI' :554.0,Ca*:154.5,Mg**:56.5, K" : 36.5,
Na*:366.0 mg/ L ,and SAR 6.4 . ‘

Berrow and Webber (1972) reported that the levels of metals in
sewage sludge produced in England and Wales were as high as 5%
Zn, 1% Cr and Cu, and 0.5% Ni .
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Welson (1977) reported that industrial sludge contained higher
levels of Zn and Pb compared with domestic sludge (920 , 140 and
2900 mg /L and 1920, 20,450 mg / L , respectively ).

Abdel El- Naim (1988 ) reported that metal contents did not show
any particular trend during the period of study . Moreover , sewage

water used was not saline enough to cause problems in sludge and ef-

fluent .

El- Nennah et.al.,(1982) , Eid (1984) and Abdel El — Naim

(1988) reported that when sewage water was used in irrigating sandy

soils , appreciable increases of heavy metals were observed . El-
Hassanin et. al . (1992) found that after 67 years of sewage water ap-
plication 1in irrigation , total Pb increased 9 times , total Cd 6 times ,

total Zn 50 times and total B 5 times .

MATERIALS AND METHODS

The disposal site of the treated wastewater from Makkah sewage
treatment plant is chosen as a case study . Exploratory trips were

made for the general appraisal of the site .

The wastewater effluent from makkah sewage treatment plant is
being disposed of in a dry wadi bed , which is a tributary of Wadi
Naaman and located to the South of the city . The effucent runs as a

natural open channel flow, towards the Red Sea for about
20 km , crossing the road to Taif through a bridge.

- Towards the end of the main stream , the flow of wastewater was
still relatively high . The stream breaches into several shallower , yet

wider channels . The width of the main stream varies from about one

half to several meters .
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10 trips were made for sampling wastewater . Five wastewater
samples were collected in each trip . Sewage wastewater samples were

collected at 10 different periods and 5 locations ( Table 1 and Fig .1) .

Sampling for chemical and Physical Evaluation of wastewater

4 liters plastic containers were used to collect the wastewater sam-
ples for the physical and chemical analysis . The wastewater was tak-
en from 10 cm below the surface of the stream to avoid floating ma-

terials .

Table (1) Sample collection times .

|
:
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PHYSICAL AND CHEMICAL ANALYSIS OF WATER

The biochemical oxygen demand ( expressed in milligrams per li-
ter) was determined measuring the dissolved oxygen electrode be-

fore and after a five day incubation period at 20° C.

The total soluble salts were measured by gravimetric mean . The
water samples were filtered through a 0.45 wm membrane filters .
The filtrate was then evaporated . The residual salts were weighed

and expressed in milligrams per liter .

The suspended particulate matter measurements were also con-
ducted by a gravimetric mean . The weight of residues on the filter
paper was calculated . The SS values were expressed in milli-

grams per liter .

The electric conductivities were determined using a self — con-
tained conductivity meter equipped with temperature compensator
YSI model 33. The conductivity values are expressed as microm-

hos / centimeter ( L mhos/ cm).

The total nitrogen and trace metals analyses were perfomed for

waste water .

Fe ,Mn,Cr,Pb,Cd, Cu,Ni, Zn, Ca, Mg, K and Na were de-

termined after extraction using the perchloric-nitric digestion pro-

cedure of Shelton & Harper ( 1941) . The concentration of these ele-

ments were measured by a Perkin — Elmer 5000 AAS. The procedure

of determining the total nitrogen involves the digestion and distillation

steps according to the kjeldahl method ( Jackson , 1973) using kjeltec

auto 1030 analyzer .



RESULTS AND DISCUSION

Physical and chemical analysis of wastewater

The summary of Analysis of variance for the physical and chem-

ical parameters of wastewater along the wastewater stream was pre-
sented in Table (2) .

The effect of wastewater sampling time was significant for the
following wastewater parameters : Biochemical Oxygen Demand (
BOD) . Total Dissolved Solids ( TDS) , Electric Conductivity ( EC) ,
Calcium ( Ca) Magnesium { Mg) , Sodium ( Na) , Zinc ( Zn) , Man-
ganese ( Mn) Nickel (N1) Lead( Pb) and Chromium ( Cr) . However ,
the effect of wastewater sampling location was significant for the fol-
lowing wastewater parameters ( BOD) ,Suspended Solids ( SS) and
Total Nitrogen ( NK) .

a- Effect of sampling time :

Table (3) shows the effect of sampling time on the physical and
chemical composition of wastewater during the period of investigation
In the text discussion , all values obtained are compared with the Sau-
di standards for the discharge of wastewater set by Meterology and
Environmental Protection Administration ( MEPA, 1989) as well the
Ministry of Agriculture and Water ( MAW , 1975) and the (F. A. O,
1985) Standards of Irrigation .

The biochemical oxygen demand (BOD) s did not show a specific
trend with time . A rough increase with the time can be seen from fig-
ure (2) and Table (3) . This indicates degradation in the treatment ef-
ficiency of the treatment plant due to increased and limited capacity of

treatmant . The overall means of BOD during the period of in-

vestigation ( 52.82 mg/ L) is more than twice that for the disposal of
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wastewater set by MEPA (25 mg/L, MEPA, 1989). High BOD 1n water
leads to lower dissolved oxygen and the production of odors (Fig. 2) .

The overall mean value of suspended solids (SS) was 97.7 mg/L
(Table 3) . Compared with the allowed maximum set by MEPA
(25.mg/L), this reported value is more than six times higher than
MEPA standared ( Fig. 3 ) . No certain trend can be seen during the
investigated period . The water curent action and the suspension of

bottom sediments may have contributed to the observed irregularity .

Similar to the observation made for BOD and the SS , the total
dissolved solids ( TDS ) showed no consistent trend . There are two
high values at the fourth and tenth periods , these periods are in surn-
mer time as there is a high rate of evaporation . The overall mean val-
ue of TDS ( 1.172 g/L, Table 3) is an indication to the high salt con-
tent of the source water . The desired TDS value for drinking water 18
less than 0.5 g/IL (Clark et.al., 1977) . No TDS standard was set by
MEPA for the -discharge of wastewater . Gantimurov (1955) men-
tioned that the continuous use of seawge water in irrigation caused on

regular effect on soluble salts and chlorides in soil .

Potassium , calcium and magnesium had shown similar trends
during the period of investigation . The variation in these elements
concentration ( Table 3) may be a result of introducing new water
sources . The increased concentration of theses elements indicated in-
ferior water quality . Potassium concentration in drinking water sel-

dom reach 20 mg/L . Calcium and magnesium are the major causing
water hardness ( APHA, 1985).

The overall mean value of iron was 4.056 mg/L . This concentra-
tion value is below the standard value of FAO and MAW . No stan-

dared for irom was made by MEPA . Iron oxide particles sometimes
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are collected with a water sample as a result of flanking of rust from
pipes .
The reported values, however, compared well with the values of

iron usually found in secondary treatment wastewater (Arceivala, 1981)

The overall mean value of zinc found during the period of in-
vestigation ( 5.081 mg/ L. ) was above the allowed values for irrigation
sepcified by FAO and MAW and for the direct dischage set by MEPA
. The overall trend, however , shows continuous decrease throughout
‘the period of investigation . In the last trip , the value of the mean con-
centration of zinc was below the maximum allowed by all the re-
ported standards . Zinc most commonly enters the water supply from
deterioration of galvanized iron and dezincification of brass . Zinc in

water may also result from industrial sources .

Copper overall mean value (0.258 mg/LO had also exceeded all
standards . No specific trend was observed during the period of in-

vestigation .

Cadmium on the other hand showed an overall mean concentra-

tion value (0.004 mg/L) which is less than all the compared standards
( Table3) , but still no specific trend was observed .

Chromium showed fluctuating value during the investigation pe-
riod .The overall mean concentration (0.164 Mg/L , Table 3) was
above the standards of FAO and MAW for irrigation and MEPA for -

the direct discharge of wastewater .

Ni standards specified by FAO and MEPA(O.Z mg /L ) have been
exceeded in all samples collected during this investigation period .
The overall mean concentration value was much higher than that of

the MAW standards (0.396 mg/L , Table 3) . No certain trend can be
- 11 -



detected . Industrial source might be the cause but Nickel concentra
tion in raw domestic wastewater could reach 0.75 mg/L. ( Forstner anc

Wittman , 1981) .

The overall mean concentration of Mn was 0.477 mg/L . Similar to
Zn, the concentration decreased with time . In all sampling intervals, the
mean value was above the standards of FAW and MAOQO. No standard for
Mn was established by MEPA. Manganese can cause objectionable
stains to laundry . The low Mn limits imposed no acceptable water

stems from this fact rather than any possible toxicological effect .

Lead in water supply may come from dissolution of old lead
plumbing . The overall mean concentration of lead observed during
the time of investigation ( 2.449 mg/L. ) was above the allowable max-
imum of MAW and MEPA. All the reported means , however , were
below FAO standards.

The overall mean of sodium ( 454.7 mg/L) obtained during the in-
vestigation period is within the range found in natural water ( from 1
mg to more than 500 mg /L. , APHA , 1985 ) . It is also below the
maximum of FAO .Sodium ranks sixth among the elements in order
of abundance . No certain trend can be seen in the Na concentration
during the study period . Fluctuation in Na concentratioﬁ values may

be attributed to changes in the water supply sources .

The total nitrogen mean values ( 130.56 mg /L. , Table 3) during

the period of investigation were always above the standards of MEPA
and FAO (5mg/L and 30 mg /L, respectively ).

The electric conductivity (EC) and sodium adsorption ratio (SAR)
(Table 3) of the wastewater are high on third and seven periods,
respectively .

-12 -



R

-13 -

gurdures o moneso] = 1
Surpdwmes Jo sy, - 1
amebs weaur 1017 = SNA
WOPS3L JO 93132(7 = Jdd [oAS] 10°0 18 yuROTIUSIS -
[9A9] [eONSNEIS PBAISqO = ISO [949] 600 8 ORI -,
_III 01 - _\ll.lll.ll.. T _— I | -
000°0 90070 102°0 AL CE0'0 L00'0 _ GC6'L 6101 be6'LP0ZT | 9F SWa |
A — | : S [S— — I——
03€°0 - L +580°0 - - - - 8670 | ¥ [T1S0| 1
—— — 1 R EP——— _ | .
¢ £00°0 [ %0000 | +«200°0 +££0°0 ¢81°0 ++ 0000 Ive0 = 00°0 6 {ISO| L
_ | av () (D) w2 | e @ [ e |
L 19IN 2SIUBIUBIA Iaddon | alilyy uaJ| IMIpoS ;
mﬂm.mmmL. BIL°TESSY | 6S8'L99E| 0QE6LPS ZTL'E 988°619€1 €RL°006S |  LEL'69E
| 1620 | 8270 ++ 0000 * (010 | +£20°0 + 8200
_ _ L.
«+000°0 | *x£00°0 651°0 ++£0T°0 | ++000°0 »+000°0 06£0
q - saD | -
g | g (¥vs) opex (03) (s'S)
Emﬂﬁuz E)umpy | O ; (N) Momu_z wopdiospy | Ayaganpuog | S | spyros
. . umipog SR 1 mo L papmadsng

' WBAI)S JAjemalsem o) Suoe
19jeMa)sem JO sigjourered [ediuiayd pue [esisAyd o) Joj oouBLBA JO SISA[euR Jo Areurung : (7) 9[qeL




e8| sseeee £80°LL _ bZ0'0¢ SLr'T b69°6¥1
T T m T
| 9IfET OL'8¥Y 90308 | 95°0€] 6699 bILZI
v ssvos | EV 026785 | Vv vELnl | v oogsTi | Q@ w95 | @ oLzl
O oszrl ‘ a oossz | @ 005 |V 00Tizl | g 8259 | @ 00zow
> svost | aowesvz | & sess | v oozezt | @ sie | a ozie
J 0¢If1 ad> 00°0LZ | gV  0°¢9 Y 008'8TI V $878 2 | 8q.mnm g4 0Z0°1 gy 00Z6 €V 0T LL . L
| o st | @ 0002 o5ty | v oozzel | @ 05 | 8 ooore | dadzeso g ovss | oavoreL ] WIIL
| o8 zracz ovzo. | av zsess | v oossel | @ sos | om  ovzsel 95T ] av 0gZ01 | aa ogsl | S
gV 00°tsSE 08°0S8 III{. ccvm_ q 8+9°9 Jd 00°06¢%] 43 0DL60 | Fm..ﬂ 0orl: | _m 0T°6 14
o !8.&”# @ oo | 9y 008 | Vv oowecs }. v o6y | voows | vzl | avovos | aa e L_...Ir ¢
_ O oossl | AOd oLey ...m< 0SEL | V E.mﬁl 3 9L | D006l | 4 3980 | @ o009 | Hada 09¥s z
| Do00891 | d@OogEYE | @V OIL9 | VOOV9TI | T 0IL9 | @D000SZI | 4 Z€660 | Vozeol ‘ 300089€ |- 1
| Bm | 4w - T wememm | A ] e | w |
— - - j (CE ACCERAE T . T |
”Mw%n: (x0)mmporen | () wmissmog | (N Mmm.n___z_ wﬁmwa%w | funponpuosy | ponsosmiy | amﬂumm wiko | A
_ . wnipos AR | ™oL | pepuwedsng | eomweyoorg

"QOUBIJIUSIIS JO 53593
II9U) pue Iaemalsesm jo uopisoduwros Jeonusyo pue [eaisAyd oyy uo swn Surdures jo 109151 : (€) Q1qeT



8661/11/21 01 8661/1/C1 S
8661/6/6C 6 L661/11/6 b
A108a180 1591181y mE = 9, 8661/L/E1 3 L661/6/6 13
A10893%0 159131y ouC - q 8661/S/01 L L661/L/01 ré
A1o32a1e0 15031y | = \ 4 Q66 /€1 9 L661/5/6 I
%¢ 18 IOUAIJIP JUBIYIUBIS 1583] = as1 Juipdures Jo oy, "oNduL  Jundures yo sy - on dixg,
$OO0 £60°0 . SL5°0 $£5°0 6£20 LO10 v61'T Ity 0L 0P ast
. N i - . - | T res
¥00°0 W0 | 6WhT 67T LLY'D 8520 1805 | 950 VY | rmons
V000 | D9V 00Z'0 V 986°¢ # ADEPESO | D000 gV 0820 T 96,0 | av oIy | Dg009°s9p 01
V000 | oEvsii'e | Dg ooz A owmw. ODE0SED | DEVOST0 I‘ g S6I'T | €V S9E | D 000°S3E 6
VSo00 | QEL00 | V0657 | €V 0040 ~ € 0040 avo6zo | F 0TI | €V 65 | ao000°g6s 2
Y €00°0 Y 0SZ°0 ‘ 0S6°C V 00570 DV 0050 Y 0EE°0 Od 000°98Y L
| ek _ | _
[ V000 dy 0vZ'0 607 | V0050 DEV 00570 _ OFV 0£Z°0 g 951 V 0€L | d000°L6Z 9
VSO0 | @odsvl'o | 4D Lé1'T | DAV SEE0 | DEV 0050 o B AR d w9y d 8¢ | V 20°ZS9 g
! L . — n— v ——— - 3 —— —
. YV £00°0 aj’osi’o | a sogl _ anoszo | 2dorc0 | ogv 09z0 | OO 816 g 067 * av 07665 b
V000 | DEVSIZO 38660 | Q0szo V0890 | oav 0sz0 | g 0911 gol's | > 0799 €
VY 2000 d +90°0 a 00L'] * D€ 0SE°0 Od 095°0 qgv 00£'0 ¥ 0SS gV #0°¢ OH 0TILY (4
I - D - o 1 T { T ) 1
_ V€000 |apgosio | &v ooce ¥ 0050 Y 09°0 349 0ZT0 I3 $60 dsic |d 09Isy I .
BECERE 1w 18w 1w 1/ 1B 1w ]
() ) B T TN, G B S)) 7)) C HL
__ummpe) | wmmior) _ DB [9N9IN asaueSuE saddor 7 WNIpos ]

"+ PIu09 : (g) 9[qRL,

- 15 -



b-Effect of sampling location :

Changes in the physical and chemical parameters of wastewater

along the stream are shown in Table (4 ) .

BOD values showed a noticeable trend of decrease with location
away from the source (Fig .4) Natural purification process is a slow
process . Even though the natural purification process was taking
place. The overall mean values ( 52.82 mg/ L. , Table 4) was above
the standard of both MEPA and MAW .

The suspended solids ( Fig . 5 ) and Table (4) showed a sharp de-
crease in their concentration from the source ( location no .1) location

no.3 .The SS value started to increase toward the end of the stream

( location no. 4 and 5 ) . The nature of the soil cut by the stream
may be the reason for the SS increase in these locations . In all loca-

tions, however, the values of SS are above the standards set by MEPA
and MAW .

The total dissolved solids showed a slight increase towards the
end of the wastewater stream .This increase can be attributed to the
evaporation of water running in the stream particularly during summer
time . The high value of TDS in the stream water ( overall mean value
of 1.172 mg/ 1. , Table 4 ) comes mainly from the water source ( sec-
ondary treatment does not remove dissolved salts )

Potassium mean concerntrations were similar ( about 70 mg /L )
at the three locations upstream (Table 4).These concentration values
increased sharply towards the end of the wastewater stream ( locations
no. 4 and 5 ) . The introduction of new materials like clay minerals by

the resuspension of stream bottom sediments due to current actions

- 16 -
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may be the cause for such increase in the value of potassium . K 1s

however a common constituent of natual water .

The mean values of dissolved calcium were erratic during the in-
vestigation period . The overall mean value was 448.7 mg/ L ( Table
4) . This 1s above the FAOQ standard , calcium 1s one of the common
constituents of natural water . Concentration of this element depends

on 1ts concentration in the source raw water .

Magnesium overall mean value was 223.3 mg/ L. ( Table 4) . The
FAO satanard ( 60 mg/L ) is below all the mean values at the locations
measured during the investigation period . No obvious trend can be

seen for Mg concentration along the wastewater stream .

Iron showed similar trend to that of SS. Iron oxide particles col-
lected with water samples as a result of flaking of rust from pipe as
well as the mineralogy of the stream bottom sediment are most likely
the cause of such trend , FAO and MAW standards are Sppm . This
value had not been exceeded by the overall mean concentration of dis-

solved iron in the stream of waste- water .

The average concentration of zine at the five locations did not de-
viate much from the overall mean values (5.081 Mg/L, Table 4) .No
significant removal of Zn by natural purification was above all the
compared standards (FAO, MAW and MEPA).

Copper overall mean value (0.258 MG/L, Table 4) was also above
all the compared standards . It also can be seen that there was a slight
decrease in Cu mean concentrations towards the end of the stream of
wastewater . Industrial sources and copper piping can be considered as

a potential provider of copper into the steam wastewater .

- 18 -



Cadmiun overall mean concentration (0.004 Mg/L., Table 4) was be-
low the standard of MEPA as well as FAO and MAW. In no location
had the value of Cd mean concentration exceeded the compared stan-
dards. No appreciable removal of Cd by natural purification along the

wastewater stream was observed .

Contrary to cadmium, the overal concentration of chromium
(0.164 mg/L, Table 4) was above all three compared standards. Many
metals and alloys are plated with chromim particularly those used in
making taps, sinks, showers and pipe joints. Corrosion of these uten-

sils may release Cr to the wastewater stream.

Nickel mean concentration at the five locations along the waste-
water stream showed similar trend of concentration compared to zinc,
copper and chromium. A slight decrease in the concentration of these
elements can be seen toward the end of the wastewater stream. In-
dustries are the most likely source of these elements in the studied
wastewater. Nickel’s overall mean concentration value (0.396 mg/L,
Table 4) is far exceeded the maximum set by MEPA for the direct dis-

charge of wastewater. o

Manganese mean concentration values are similar at all sampled
locations along the wastewater stream except for location no.2. Pre-
cipitation of Mn at this locatioin and dissolution at the following ioca-
tions might be the cause of such deviation. The overall mean con-
centration (0.477 mg/L, Table 4), however, was more than twice that

of FAO and more than twenty orders of nagnitude compared to the

maximum allowable by MAW.

Lead overall mean concentration (2.449 mg/L, Table 4) was be-

low the FAO standards but exceeded both the MAW and MEPA stan-
- 19 - |



dards. The mean concentration in the wastewater stream at the five lo-
cations ranged between 2.3 to 2.6 mg/L. during the 1nvestigation pe-
riods .Lead toxicity 1s very well known. It should be removed from the
wastewater before reuse. Industrial sources might be responsible for

the presence of lead in the wastewater stream .

Sodium mean concentrations increased slightly towards the end of
the wastewater stream (location 1 to Iocation 4), but returned to its
original value at location no.5. Evaporation of the wastwater can be at-
tributed to sodium increase in the wastewater stream. The overall
mean value of sodium (454.7 mg/L, Table 4) was below the maximum
value set by FAO.

Total nitrogen overall mean concentration (130.6 mg/L, Table 4)
was above FAO and MEPA standards. Nitrogen and Phosphorus are
major nutrients. The presence of this nutrient in a water in high con-
centration can lead to bad environmental consequences (e.g. algal

bloom, eutrophication, odor etc).
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