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he present work deals with the delineation of the

water-bearing  horizons  through  geoelectrical
investigation as well as evaluation of groundwater quality
through the hydrochemical analyses. This wouid provide
the scientific basis required for launching the proposed
drinking water plant.

The field work included carrying out 16-vertical
electrical soundings and measuring two imaging profiles.
Also, 50-groundwater samples. three reference surface
water samples and three sewage water samples
representing the common drains were collected.

The results showed that the subsurface succession
consists of four geoelectrical zones (A, B, C and D).
Zone A is dry, while zones B, C and part of zone D are
water bearing, Generally, the resistivity values of these
zones increase westward and decrease downward due to
the increase of groundwater salinity as well as the
presence of clay intercalations. By comparison between
the geoelectricat and the hydrogeochemical studies in the
study area, it is clear that the Quaternary aquifer (Zone B)
is clearly distinguished into upper and lower parts with a
groundwater salinity varying between 263 mg/l and 960
mg/l reflecting fresh water and is mainly characterized by
HCOs—Na water type, while that of Miocene grourdwater
(Zone C) ranges from 1056 mg/il to 2764 mg/l reflecting
slightly brackish water and is characterized by Cl-Na
water type. Generally, groundwater salinity increases
from west to east, The Quaternary aquifer is chemically
potluted as the detected constituents exceed the standard
limits. representing a heavy hygienic threat, whereas the
Miocene aquifer is mainly safe. Groundwater quality was
evaluated for different uses and some recommendations
were given.
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Puring the last two decades, great attention has been paid toward avoiding
environmental pollution and preservation of the cultivated land. In the same
time, the eastern part of Nile Delta has witnessed intensive developmental
activities that led to ever-growing water demands. Due 1o lacking of detailed
information about the subsurface setting of the area, many farm owners
faced serious problems related to groundwater poliution.

The Local Unit in charge of the present area of study has proposed a
drinking water plant based on the local groundwater resources to cope with
the inhabitant’s water demands. The present study deals with the evaluation
of the groundwater rescurces of the area as they represent the only source of
water.

The survey area is defined by lats. 30010' and 30015' N and longs.

3119 and 31 26 E. It is bounded by El-Ismailia Canal due west, El-Salam-
Belbeis Road due east, and the Circular Road due south, covering an area
about 70 km* (Fig. 1).
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Fig. (1). Location map shoewing drains and canals in the study area.
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The study involves delineating the water-bearing horizons through
geoelectrical investigation and water quality evaluation through chemical
analyses. This would provide the scientific basis necessary for launching the
proposed drinking water plant.

In detail the geoelectrical and hyvdrogeochemical techniques were
carried out to delineate:

[-The sedimentary succession with its vertical and lateral facies changes.

2-The water-bearing zones and their extension.

3-The geological structures aiid their impact on the groundwater
gccurrences.

4-The attitude of the basaitic sheet. 5- Recharge source.

-Groundwater quality. 7- Pollution and its origin. 8- Water uses.

Physiographic Setting

The eastern part of the Nile Delta including the investigated area is
characterized by a semiarid to arid climate with hot summer and mild rainy
winter.

Geomorphologically, the area is characterized by slightly undulating
land surtace that generaliy slopes southwestward. The ground elevation
ranges from +12m to +65m above sea level.

The surface geofogic map shows that the eastern part of the Nile Delta
is mainly covered by sediments and sedimentary rocks ranging in age from
Tertiary to Quaternary (Fig.2). The schematically compiled stratigraphic
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Fig. (2). Surface geologic map of the study area.

T

Oligocene deposits  are represented by sand, gravel, sandstone, sandy
clay, clay, as well as volcanic basalt which is exposed west of the Abu
Zaabal area. The basalt thickness reaches about 37 m in Abu Zaabal area.
The basaltic sheet unconformably overlain by the Miocene and/or
Quaternary deposits (Said and Beheri. 1961). Miocene deposits are
composed of coarse sand, gravel, clay and limestone interbeds with facies
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change laterally and vertically. Quaternary deposits are built up of clayey
sand, sandy clay, sand, gravel, sand dunes, aeolian sand and sand
accumulation (El-Fayoumy, 1968; Moussa, 1990).

Structurally, the investigated area and its vicinity is mainly aftected by
normal faults in two main trends the NE-SW Erythrean trend and the E-W
Mediterrancan trend (El-Fayoumy, 1968: El-Shazly ef «l.. 1975). Wells
drilled by the Desert Research Center {DRC) and private companies in the
area revealed that the Oligocene basaltic sheet is detected at depths ranging
from 17 m in Abu Zaabal area to 84 m in E[-Khanka area with a thickness of
about 40 m. The detection of the basaltic sheet (as a marker bed) at different
levels reflects the influence of the structures on the geologic succession and
consequently, the groundwater occurrences

Age Rock unit Lithic description
Holocene Quartz sand
« | Quaternary C Sand, gravel, Gravelly sand

Pieistocene : ‘ with clay intercalation

Miccene Sand, gravels, clay and
limestone intercalation

Tertiary

Basaltic sheet

Cligocene

. |sand, sandstone, gravels & clay

Fig. (3). Compiled stratigraphic columnar section in the study area (After El-
Fayoumy, 1968; Sadek, 1968; Barakat and Abou El Ala, 1970).

Geoelectrical Studics
Field works
Vertical electrical soundings (VES)

A total of sixteen vertical electrical soundings (VES) were carried owt
along four profiles (AA°, BB’, CC" and DD") in the investigated area (Fig.
4). Some of the VES stations were measured close to water wells.

The Schlumberger electrode configuration was used in the VES
measurements with a maximum current electrode separation 1500m using
the Terrameter SAS 300 resistivity meter. The mstrument directly measures
the resistance with high accuracy. A land topographic survey was carried
out in order to determine the accurate locations and ground elevations of the
sounding stations,
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Fig. (4). Location map of VES, Wells, 2D and geoelectrical profiles.

Two-dimensional geoelectrical imaging (2D-Tomography).

Electrical Tomography or Two-Dimensional (20) electrical resistivity
imaging is a survey technique developed to investigate areas of complex
geology, groundwater. fractured zones and engineering investigation. This
method produces a continuous image for the distribution of the subsurface
electrical properties (Griffiths and Barker, 1993),

In order to study the soil conditions and environmental poliution,
high-resolution two-dimensional (2D) geoelectrical imaging (Tomoegraphy)
measurements have been carried out along two profiles in the study area
(Fig. 4). The first profile has been measured within an area that is irrigated
by sewage water in El- Gabel El-Asfar area, while the other one has been
measured within an area that is irrigated by fresh surface water in El-Qalag
area. The two profiles have been measured in N-8 directions with a length of
90 m.

The geoelectrical imaging measurements have been conducted by
applying the Wenner array involves measuring a series of constant
separation traverses (datum levels} with the electrode separation being
increased with each successive traverse (Fig. 5). The measurements
continued successively to reach the last datum, which is represented by only
one point with the largest electrodes separation (equals one third of the total
length of the profile). The measurement started at the first traverse with unit
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electrode separation “a= 3m” and increased at the successive traverses by
one unit { 2a, 3a, 4a, ...... na, i.e.6,9,12,...... and 30 m., respectively).
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Fig. (5). The measurement sequéence for building up the imaging section.

Interpretation of the Field Data
Interpretation of the VES measurements.

The field data of Vertical Electrical Sounding (VES} has been
interpreted quantitatively using the computer programs of Zohdy and
Bisdorf (1989) and Van Der Velpen (1988) to delineate the subsurface
succession of the geoelectrical layers in the area.

Interpretation of the imaging measurements.

The computer program (RES2ZDINV) has been used for the
interpretation of the imaging data developed by Loke (1996). The program
automatically determines a two-dimensional (2-I3) resistivity model for the
subsurface using the data obtained from the imaging survey.

RESULTS AND DISCUSSION

A. Geoelectrical Succession

The comparison between the interpreted data of the Vertical Electrical
Sounding and the lithology as weil as well logs of some drilled wells
revealed that the geoelectrical succession of the area under study consists of
four geoelectrical zones, which have been referred to as A, B, C and D. The
geoelectrical parameters (thicknesses and resistivities) are tabulated in table
(1). Zones A and B are composed of sand, gravel and clay corresponding to
Quaternary deposits. Zone A is dry, while zone B is saturated with water.
Zone C (Miocene deposits) is mainly composed of sand, gravel, clay and
fimestone intercalation, while Zone D (Oligocene deposits) is divided into
two main units. Unit D1 represents the basaltic sheet, overlying Unit D2 and
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is composed of sand. gravel. sandstone and ¢lay, Zone C and unit D2 are
water saturated.

TABLE (1). Interpreted geoclectrical data in the study area.
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The sequence ol the geoelectrical zones as well as some other
geoelectrical features are discussed as revealed along the S-N and W-F
geoclectrical cross sections as following:

B. Geoelectrical Cross Sections

Four geoelectrical cross sections have been constructed from the
interpreted data of the VES es and lithologic data of wells (Fig, 4). These
sections illustrate the geoclectrical sequence. lateral and vertical resistivity
that retlect the lithology changes of the different zones and the subsurface
structures along the profile directions. Cross-sections A-A° and B-B°
traverse the arca in 5-N directions (Fig, 6). while cross-scctions C-C and D-
D" are constructed in W-E directions (Fig. 7).

The main observations and conclusions obtained trom these cross.
sections (Figs. 6 and 7) can he summarized as tollows:-

I- Generally. the geoelectrical succession in the study area consists of four
geoelectrical zones (A, B. C and D).

2- The distribution ot these zones differs from one location to another i.c. in
the northern part of the study area. all the four zones AL B. C and D are
recognized. while in the southern part. zone D is missing, The main factor
voverning such distribution are the subsurface structures represented by
the normal faults F1 and F2.

3- Generally. the resistivity values of zones B and C increase westward
towards El-lsmailia Canal and decrease downward due to the increase of
water salinity and the presence of ¢lay intercalation, On the other hand
the thickness of these zones varies from one place to another due to the
effect of the subsurface structure and dip of the basaltic sheet.

Egvptian J. Desert Res.. 85, No.2 (2003)



RRE! F77 El-Deen. H. M. M. and M. A, A. Gomaa

s N
A A
E +60— o
T+
5
g
S
2
&
z -
i
HSoale i
-
=3 a8’
14 15

Lhl

=
<

&

4y

Sy

¢ 02 sramelard dersrdes mas 4

Ground slevaticn infrm)
iy

ot o alan d g o vens B

Eaed pooal ot wd bomcene of was £

Grosnd dationinim)

RO 10 e
10Gepm

H. % wals

fig.(7). Geoelectrical cross sections CC' and DD in the study area.

4- The downward resistivity decrease 1s well displayed by the clectric log of
El-Khanka well {I'ig. 8) beside VES station No. 1. From this log, high
resistivity values and low natural gamma values are recorded at a depth
interval from 5.5 m to 34.5 m reflecting low clay content as well as low
groundwater salinity of the upper part of zone “B”. On the other hand,
low resistivity values and high natural gamma values are recorded over
the depth interval from 34.5 m to 58m reflecting high clay content and
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refatively higher groundwater salinity, charactenizing the lower part of
zone "B AL the depth interval from 38 m to 84 m the zone “C™ exhibits
the Towest resistivity values and high natural gamma values due to high
elay content retlecting much higher groundwater salinity.
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Fig. (8). Compsite log of El-Khanka well close to VES No. 11,
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The depth to the basaltic sheet ranges from 17 m at Abu Zaabal arca
{VES stations No. 13 and 16) 1o 84 m at El-Khanka area (VES No. 11,
Fig. 6). The presence of the basaltic shect (as a marker bed) at different
levels reflects the effect of structure on both geologic succession and
eroundwater accurrences,

From the cross-sections A-A” and B-B™. it is clear that, the basaltic sheet
15 regionally slopping southward (fig. 6). The dissection of the basaltic
sheet by different normal fauhts has resulted ina hydraulic connection
between Quaternany. Miocene (B and ) and the underhy ing Oligocens
aquifers (D2) in the study area.

Generally, the depth to water as recorded from the drilled wells and
veoclectrical study in the study arca ranges from 2.1 mto 54,1 m.
Water-bearing lavers in the western and southern parts of the study arca
have a high potential. This is due to presence ol sand. gravels. clayey
sand and sands clay with large thickness. while it is of limited potential
in the other parts due 1o small thickness of the water-bearing zones and
the pivsence of clay,

. Imaging Profiles

According to the available geelogic information and measured depth
water n the stucdh arca. the two imaging sections (Figs.9a and 9b) show

Eevptian J. Desert Res. 85, N0 2 (2005
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different resistivity zones with variable ikicknesses. The objectives of such
imaging profiles are to follow up the investigated arca which is affected by
irrigation water (scwage water or fresh water), in addition to the detection of
percolation paths to the main aquifer. The main obseralions and

conclusions are:
1. The depth to water in the two profiles ranges from 2.8m in El-Qalag
area 10 6.5m in El-Gabe! El-Asfar area. this is confinmed from the

deiiied wells and cooctectiical study o the study area,

Fig. { 9b). Two-D resistivity imaging profile in E1-Qalag area.

2. The unsaturated zone is affected by irrigation water, where in El-
Gabel El-Asfar the surface cover is affecled by sewage water. The
surface cover shows a thin laver acting as a semi-perched aquifer and
has low resistivity < 20 Ohm.im due to the presence of the dissolved
solids within the sewage water (Fig.9a). while in Fl-Qalag area, the
resistivity becomes higher. where the surface cover is irigated by
fresh water from El-lsmailia Caral (Fig.9b).

3. Lenses of sand and gravel are recorded in the dry zone, reflecting a
bigh resistivity in LCl- Gabel El-Asfar area. Between these lenses,
there are low resistivity zones at profile coordinates 30-36m and 37-
63m that act as paths to the main aquifer. The decrease in resistivity
within these zones is due 1o its partial saturation with sewage water
coming from the surface cover and percolates to the main aquifer.
causing groundwater pollution.

Egyptian I. Desert Res.. 35. No.2 {2005
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4. The connection between sewage water and main aquifer is strongly
continmed  through  the  hydvochemical analyses of  groundwaler
samples (Tables 2 and 1),

D. Groundwater Quality

in discussing the hydrogeochemistry of the arca under consideration,
Quaternan and Miocene aquiters are considered o be of prime importance.
Quaternary deposits are mostlv of Muvial origin and cover most of the area.
Miocene deposits are of marine origin and mostly present in the casiern and
northern parts. Generaliy. the thickness ot the investigated water-bearing,.
zones shows a gradual increase woward southwest. The surface s intensively
dissected by a number of surface water courses comprising irrigation canals
and drains (Fig. 1) 101s more or less tuliv saturated with inferstitial water.
The degree of water saturation is highly affected by the excess irrigation
waler.

Fily groundwater samples were coliected in March, 2003 (rom the
investigated area (Fig. 10). By comparison between the geoclectrical and the
hy drogcochemical studies as well as the available field information in the
study area. it is clear that Zone B s corresponding to the Quaternary aquiter.
whereas Zone C is corresponding 1o the Miocene aguifer (Figs. 6 and 7).

According to the hyvdrochemical analvses data of the collected
groundwater samples. taking imto consideration the chemical analyses ot [Xl
[smaibia canal water at Serivagous viflage, drains water, rain water and sea
water (Table 2). the following could be deduecd.

Groundwater salinity

Regionally. groundwater salinity decreases  from cast o west
Westward decrease of salimity s mainly atiributed to the perennial recharee
from El-Tsmailia Canal tresh water as well as the infiltration ot the rewurn
flow aller irvigation. On the other hand. eastward increase of groundwater
salinity is mainly atributed to the presence of the Miocene marine deposits.
Concentrations of major ions are variable in thetr horizontal distributions
and generally inerease from the recharge area in the west 1o the discharge
one in the east. Quaternary aguiter (Zone BY is clearly distinguished into
upper and lewer parts due to salinity vartation as well as their depths. The
upper part of Zone B has a depth ranging from 2.0 m to 6.2m. it is tapped by
water points number | olo 16, [ts groundwater salinity retlects fresh type.
where it ranges from 263 mz | (well No.o 1) o 488 me/l (well No. 10y (Table
2y and is bichly affected by seepuge from El-lsmailia fresh water Canal as
well as the infiltration o retarn wrization water. Isa-salinitny contour map
indicates a slight increase due cast (Fig, Play. The lower part of Zone B has a
depth ranging from 22 o 42 ni it s apped through water wells number
[7 1o 330 0 groundwater salinity increases coastwards (Fig. 110y and varies
from 323 mo/l (well Noo 173 to 90 mg/d cwell No, 3350 (Table 2), On the
other hand. Miocene aquiter (Zone O} has a depth varving from 33 moto 102

Lovptian 1. Desert Res.o 55, N0.2 (2005)
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m, it is tapped by water poinls number 36 to 50, its groundwater salinity
exceeds 1000 mg/l (Table 2), reflecting fairly brackish water tvpe as water-
bearing sediments are of marine origin. It also increases eastward (Fig. 11c¢).
This is strongly confirmed from normal electrical logging and geoelectrical
study, where the resistivity values of these zones decrease downward (Figs.

6. 7 and 8).
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TABLE (2). The hydrochemical analyses data of groundwater samples
in mg/l (2003).

Well No. Zone pH TDS Ca Me Na K 0, HCO, S0, 1

1 .90 363 | 3u20 | 2059 50 G iz | 1312 | & 55.30
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{1 ; 704 420 1961 2501 75 O 774 251.81 [E] 6660
T = 710 332} 3941 | 2739 30 8 ol | 17302 | 7o 5770
11 = 698 24 | 3050 | 224 o8 8 774 ] 18886 1 1y 5990
13 & 597 W4 | ses0 | 2548 7y i | 3280 | 15 4140
1 7.0 160 | 7549 | I548 110 =5 Nl | 23000 | = 95.50
15 713 4% | d010 | 1937 %0 13 NIl | 29508 | a0 5550
15 7.00 388 [ 3620 | 3170 57 5 Thol | 24304 | & 5938
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13 704 s2a_ | s0sm 1 25gp |10 A L6l | 27542 | o7 | 12210
% 741 520 | 5873 | 35.6% & 3 1636 | 29500 |52 9535
20 731 547 6000 | 2702 80 5 N | 38338 | 59 56.20
21 = 712 553 | 3931 | 2045 80 3 el [ died | 0 Lo
n 2 700 555 1 5805 1 1539 | IS 10 7332 | 3o | 03 3325
23 £ 706 600 | 738 | 2447 | 110 i Nil | 385398 | 65 | 12488
20 ~ 72 w0l | 6862 | 5216 | 150 T7 1548 | 30286 | 10| 12210
= = 595 slc_ | 8010 | 3874 | 100 ) N | 45247 | 712 9235
26 = 5.97 £33 | 4850 | 2870 80 5 774 | 14951 | 80| 18000
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31 3 703 748 | 4901 | 2977 125 5 Nil ] 2pas0 | 150 | 12000
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33 735 774_| 1901 | 4150 80 G N | 4951 | 10 | 15540
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37 Ta0 | 10m | 25491 | 7838 | 250 9 Jo43 | 23500 | 40 [ 12510
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30 508 | 1209 | 4509 | 5836 | 260 I8 N6l | 20246 | 260 | 3000
m 700 | 1235 | 12156 | 4767 | 240 1”7 6766 | 4023z | 180 | 27750
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Water types

In the Quaternary aquiler (Zone B). ion dominance in the groundwater
of the upper part of Zone B reveals the availability of Bicarbonate-Sodium
tvpe (Table 5 and Fig. 12a). reflecting tresh waler category {initial stage of
groundwaler evolutiony. while ion dominance in the fower part of Zone B
indicates two water tvpes: Bicarbonate-Sodium and Chioride-Sodium (Table
3 and Fig. 12b) reflecting an intermediate stage of groundwater evolution.
On the other hand. the majority of Miocene groundwater samples (Zone C)
indicates Chloride-Sodium water type (Table 3 and Fig. 12¢). revealing a
mature stage of groundwater metasomatism due to the availability of maring
sediments (particularly due east).
Groundwater hardness

According to tHlem (1989). groundwater in the investigated area is
hard to very hard due to high concentration of divalent ions. particularly Ca
and Mg, Groundwaiter hardness of the upper part of Zone B ranges trom 113
my/l o 246 mg/l as CaCOs in the lower part of Zone B. water hardness
varies from 166 mg/l to 413 mg/l as CaCOs. while in zone C. it ranges from
181 10 661 myg/l as CaCOx (Table 3).
TABLE (3).Total hardness and chemical water types of the investigated
water zones (2003,
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The investicated water samples were plotted on the semilogarithmic
paper suggested by Schoeller (1962). Groundwater samples  of each zone
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resemblance and similarity among each other (Figs. 13a

reffect  a general
is Ca>»Mg<Naand K> Cl>

inclusive 13d). In zone B. the ionic pattern
SO, < HCOs, exhibiting  fresh water characters {the same direction of tl

Imatlia Canal). On the other hand. in zone C, Mg and SO, exceed Ca and
HCO,, respectively (Ca< Mg < Na and K = Cl > SO, > HCO;) reflecting the
impacl of marine sediments (limestone deposits) on groundwater guality.
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Groundwater pollution

The study of groundwater pollution in the investigated area was
carried cut through the detection of the effective components as iron,
manganese, lead, cadmium, copper, nitrates and boron. Comparing the
average concentration of the detected samples (Table 4), with their standard
limits in drinking water (Table 3), it is clear that, the groundwater of the
Quaternary aquifer (Zone B) is polluted as the detected components exceed
the standard limits (except copper allover the area), whereas, the Miocene
aquifer (Zone C) is free or safe (polluted only with nitrates).

Evaluation of groundwater quality

In general, water for drinking and domestic uses should be colorless,
clear and free from excessive dissolved solids as well as harmful organisms
(i.e high standards of physical, chemical and biological purity). Generally,
for water of good quality (potable), the total dissolved solids should not
exceed 500 mg/l. Comparing the hydrochemical analyses data of the two
different zones (Tables 2, 3 and 4) with the WHO standard limits (Table 5),
it is clear that, the upper part of Zone B is the best from salinity point of
view (salinity < 500 mg/l), but polluted with iron, manganese, lead,
cadmium and nitrates, representing a heavy hygienic threat for groundwater
quality.

Also, such part is subjected to sewage water and infection with
microorganisms {as the area is dominated by drains). On the other hand, the
lower part of zone B is not good as the salinity ranges from 500 up to 1000
mg/l and mainly polluted. Zone C (Miocene aquifer) is the worst due to its
relatively high water salinity (> 1000 mg/l) although safe or free from
chemical pollutants except nitrates (Table 4).

Generally, total dissolved solids should not exceed 2000 mg/l in
irrigation water, but it has been found that. this is flexible if the soil has a
good drainage system. Concerning the suitability of groundwater quality for
irrigation in the study area, it is clear that, the Quaternary groundwaler is
suitable for ali kind of crops. Also, the quality of groundwater is suitable for
all classes of livestock, poultry as well as most industries (fruit and
vegetable. paper, textile and boiler feed water).
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TABLE (4). Ranges and averages concentrations of minor and trace
components (2003),

EL GAREL EL ASFAR AREA

ZONE R
Lpper part Lower part ZONE C
Component Range Averape Range Average Ranpe [ Average
ke (.82-3.61 222 (.82-1.60 1.21 0.001-0002 0.0013
r Mn 1.470-1.345 1.50 1.487-1 328 1.50 0.007-0.00 0.008
Pb 0.078-6.103 0.09 0.001-0.003 0.003 N.D N.D
Cd 0.294-0.488 U39 0.289-0.490 0.389 N.D N.D
Cu 0.010-0.040 0.025 0.001-0.030 0015 N.D N.D
NOy 5.60-31.40 18.50 34 79-134.90 94 84 G5-134 1143
i 0.09-0.78 0.43 {1.69-1.30 1.02 2.17-4.18 3.17
EL KIIANKA AREA
Fe 0.82-2.85 1.83 1.22-2.03 1.62 0.001-0.003 0.002
Mn 1.470-1.480 1475 1.501-1.544 152 (.005-0.008 0.006
Pb 0.051-0.134 0.0682 0.032-0.087 0.059 N.[Y NI
Cd (.292-6.299 0.295 0.288-0.291 0289 N1 NI
Cu N.D N.D NI N.D NI N.D
[ NOs 9.80-22 15.90 20.20-23.60 22.90 2-11.50 675
B 0.49-0.60 .53 0.35-103 0.69 N.D ND
EL QALAG AREA
Fe 0.40-4.43 241 1.30-1.90 1.60 (.003-0.004 0.003
Mn 1.477-1.342 1.50 1.401-1.502 1.45 0.004-0.006 0.005
Pb 0.004-0.118 0.061 0.030-0.075 0.052 N.D N.D
Cd 0.291-0.489 0.390 0.287.0.295 0.291 N.D N.D
Cu 0.62-0.04 0.030 0.020-0.040 (.030 N.D N.D
NO, 3-36.80 19.003 21 40-30.12 23.76 3-7.17 508 |
B 0.12-1.25 0.68 0.87-1.25 1.06 N.D ND
SEWAGE DRAINS
{ ompunents ElGabel Fl Asfar Drain El Berka Drain Belbeis Drain
Fe 0.21 1.22 335
Mn 0.34 1.48 0.33
Pb (L039 0011 0.034
Cd 0.33 012 0.24
Cu N.D N.D N.D
N{)3 57.50 46.20 51.40
B 0.68 090 0.78

N.D mean less than 0.0001 ppm
TABLE (5). Enternational standards for drinking water.

Substance or property Acceptable drinking water Permissible drinking water
(ppm) (ppm)
Caolar* 3 30
Turbidin* 3 23
PH* 7 B85 6.5-92
FDS* 300 1300
C 200 600
S50,* 200 400
Mg 50 130
Ca* 73 200
Fe* 03 1.00
Mn* 0.1 0.5
Ph* - 0.03
Cu* 1.0 1.50
T 250 500
| Cd* - 0.01
NQy** - 10
B+ - 0.73 :l
*WHO (1984)

**National Academy of Science and National Academy of Engineering (1972)
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RECOMMENDATIONS

In view of the current study, aiming to the best utilization of water
resources as well as avoiding water pollution, the following is
recommended:

1- Prohibition of direct or indirect disposal of any wastes that cause
pollution to water resources.

2- Al private shallow water wells must be abandoned, as the investigated
area is mainly dissected by improper sanitary drainage network.

3- If it is necessary to construct groundwater wells, a proper sanitary
protection should be provided against surface contamination and a well
should be located at a safe distance from all possible source of pollution
(Tabie 6).

4- It is recommended to design an advanced sanitary drainage network that
can be quickly installed.

5- Periodical chemical and microbiological analyses must be carried out to
avoid any contamination.

6- Tt is recommended to construct a new drinking water plant in the study
area with a high standard pipe line originating from El-Ismailia Canal to
the study area.

TABLE (6). Recommended minimum distance between a groundwater

well and source of contamination (Raghunath, 1987).

Contamination | Recommended | Contamination Recommended
source distance (m) source distance (m)
Building sewer 15 Seepage pit 30
Septic tank 15 Cess poll 40
Disposal field 1]
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