VeV Gl 5 jol Y8 o)l [omd s Jlos 550] 0j5n o e doliiimngy

Sl b lio 9 55y9LiS pole oluiil>

o5 o aloinas, "st JE"
CordS s cmts 5 ol O CoS g3 wilig 9 i o gjlolin 31 oy 0
(b sudul (5039 16890 axlllao) duwojy; &l aabio

2 onild cpmas & 5515 Jgmw s o cptalad] 95 daww ¢ oo baid ] Lo yiosme ¢ 03] jesme dobold
1‘;134:« oo g

35 ol )Lty g dbiwl (658> (geziild —0 o ¥
(zhosseini@yazd.ac.ir : Jgguw X 53) 33 oKl Hboliwl —Y
Ggn ol doly ol sl (ol lpes (6583 (comatils —F
Sy ol B latlaie O €8 )5 Jole o ciype ple )| ol )5 7
VENEINY tGhpdy G b VEVYNA cél o 5o,

YYA U YV idan

-‘?W °-\-LS~%
dblie (pl )3 (b ‘J ool ol muie (Cung gy (oo gl ills L ojlsen «Sid bl Sl gy d..\mh.j «J Ol XY 9 doddo
39 ol Cudd jusol 05 ol o ol wlie Cpl (g9 (iul3El 4 i 0 yhw cdl g il p LiliEl p3] o Jlo ) Lol Conl e sl
CdsS (alS )15 (ol e (AS oS by (Bl drajpj Ol @lie (ol (Blag g 08 Ol el ol gite g Cons (s £9090 (0 ]
b 3 ol sl 003 WA Jlo 5l 08 Ol (g3 ety sloolSyle slowl b cudlige 9 0 O (sloliz b sbnl o oeie cuninj of plis
soly 5 a5l by O ladises sauwlis SaSL @i pl lpl loj il CanS b Saselsl Ol pel il S (lise (owyp Bia

Wl (gaoyi ol mlie CutsS Al 4 g e Mol o (Lo gladjllinl b ayis

(VA=W Gy Gloj ol 1 @i soSud sladiges g b slaoly ) oad cutlyy Ol (sladigas lul cstmgly ol ) 1 yig, 9 g
cblis sl WHO ‘(\~A\:‘) Oyl (simino Oladios ylojle 3)lubil Jolis s lasluwl cpl .ads duglie o ol o J.p o5kl b g (gyglaon
99 Sa b s uos o rlio (&S slasialls sibtiag e 332 S35 #5135 (BU) byl a3l (EPA) 1S5 o] ssoxio VL) o Lano
plol RMSE jlaio (3 5508 sliwnys g el o 33 (2biygsd (bes oy Gl b (olpl o 0oy o (S ol 5,15kl 93) VOY g g 3l
A

&5 4Sud p ops Ol aS clagal)l bl ollas cundg plplo widg el b yasls 3kl ude 5l g b g ply odel Caots cladiges
5 ookl 3y5e (sbadjluilinl jolie 4y dagi b Collacl (S (glyl ‘@,\f,ohfs'l o Ol slol> o ol &S syl )y Sy ol oy O
cuid o (slaols plo p3 9 ol & 5 F L ausls (claols 5l osl vty Ol (sladiges ;> CL Na (TDS (TH EC plie 45 jokas 0539y a0
SNmsod jl olis yel (pl a8 0bL o TH 4 TDS EC dlox o cuas O ol gl yially 3> sibaigy sllas e (pyieS (gl Co-Kriging
il ;S5 b edd (aojpj ol (S (sla el )l SV

T ouols 5 51 IS gl 598 b o8 s ol oy T i 5 5 el i 93 53 aiged saslie S ol o 505 S o
beoly 5 ol mlie cunsS pyieS gl L (godgaome «cudd oy ol mlie CutS (caids 4 oliwl b uizmes ol 1y cuaS b Saeli]
bl e (g pogllas cunsS gy by (godgaxe 40 #dlg

Ol CuS gaid (g g opd O il (S bl (aelsl O s gl saojly

dhb)lﬁlﬁwl d])‘b Cansls P u] L)”l 9 Cons 04y ‘_;u.«s dodlo
S (YAQ) sl (syio olgy CoM Lais caa pY g odes wlo jl S o Byl slaglgsol b oo i

3350 ol @lie s o g dnwgi ) o odas JSio
Bl g ol ol (ili8l b cwl ol cuas wul a5 g
3 okiSdgamme Jole 6w cunS JSiie wol I onlazul
Ol cuaS asiS claand ) 2545 0 Jas dnwgs
e ialS Lol ol 4l (¢ 5l Sises @) jhe o Siwelis]
5 w05 ) el kale (pal cdl sy (eing O
J(00) 25 aalg pluizes |y O el JSde w008
g 3 Wl pllo Sapels] Ol 4y g piod S5 (g9
poly )3 585 oadsa VEA Loy Lol 43S (6555l Lagslows
G U g (Y8) Wyl oy ol Saelsl Of 4 e
Sid gble (e ki ool gn ol
cu| L),UOL’ el.m uu.mf u.;l).:LJ Lol ol ua?w
g Suid gble ) ol (slacygys i opb O pogasy
sloyielly bl guyp Jle sl bl Slddas
s j) i 51 TDS, TH, EC, CL wbes oy ol &S

4 Caio g Cpd giliS Bilas car ol g
sleoly ji> & pldl 55i8 sble A )5l e Clus
Ol slaoyinw p JLiS ad )3 5 0D (Bracdos g Gues
2 oy Ol ool ol aie (W) Gl 0 5l (o0
byl (Sogll sl e o) abie «Sis bl
e ol (ol 5 e By e canl e
S0y & @i G (drej el ol (Y0) 2L
Jos lp ol bis g (b slajls sl o Sl sl
ool eloial b (oolaidl ¢ Jamocan; Bl a0 o]
a4 55 ole » olo 3ble I gl (VA)
S98 ¢ utipped (Il b A dly (e (uein)
Il el sbvojans )3 0V o Sgly Clsine 9
@ bly | cdey gyl 4 g <85 13 A 3
axwg lp O Cusnl (YO) dges yos Ol i
Sly gl dnwgi 9 A8y eimen 9 Cuilige 9 Cedle



s dose 5 adly s ()50 Jaw s nue cpalall o5 b ¢ polaid] Loyt w0dljiase dabld
\Ag i) o e CelS BB (sand g Sl Ol S il g 08 Ol silula S )

Conl 48,5 51,8 o3lizl dy90 W)yt Ol @lie 3gaeS
ly il (2ol g pllo O B3l 4 0o 2 il (V)
@ P oged (L L 9 098 dja (Bpae opd O
ol )8 S8 O e e Bt g Ol gy0 0
Sl g oy NS 93 4 p3pe (BLy Of el g
g Junl bal S b slodizze U9l s
Sl 58 e Jlie 1 5 2985 Jraod p3ye 4 Ol g
kol o (V0) w8 anja 0pS B g Wl Of (el
oSy (95 ) i) Qo CBd rejn) ol Bpae
So g Sl g 0pd IS ) o) Tl (g5y5lis
o)l Baa (YY) 24 e edliinl Cais iy 3 Moy
0l e b O (&S (Lol slajielly () 3o
S (Bl sladiges b ol gamlie 5 (ol> Joo)
om s oo ledluliel b pliac wd oyd o i
oMl Guins ol 93 bl Sy sile sosl 3 Lol
#l,5L> s 'EU JEPA (A) S (YAWHO (V- o¥'s bl 5
Jo J iae (g )lel (goygn bS8 adlllas )50 S
S5 gojon Eapb o 5 im sl WAA L VYAY
» bl Jlo BT b cdliae s b ol il
P b byl gy e Al e
Skl g Jei) 0pb Ol e CudS L) slagby,
ol ple cons IS cunsg U dgd 0 plosl (VeAV

g patuiie Cubd ise 5

) g Slge
axdllned y90 (gallaio Cuxdgo

ol Sz3 3blie 5l o 608 s3] sass
g eaddly ol ogr g cwl e, Ll
by adg opl llie S S 4> (sladdg>
Ot oy Jlad 5 592y plulp gl g
D)l3)5 (9998 Gliw e o) Jlod ) (imen g SLUS
ave o ’u’u])"’ 0dgdoe jd w6 e )Ayoj
oos TEO Y B YO VT, 505 Jsb OACNA'L
ol 0258lg e

%=

(shl WS (o0 A5 S5 I @8 (seSud Ll AL lxe
Sfge 2l @l el > o5 laoly (S Bls 4 o
Joloe cppipte jl o 4iaS gla ol )y oS |n 505 pladl
w3l o St gblie > cwej ol CutsS (codiiSdadxe
(brosd ((Sujd G S & Cusl Gl Wl S (FIY)
Ol Gpas & Wb g o) aSledl) uSJ”J}u
Wojlyd b GaeolisS  JSow asjle colsl g
Silwlis 7 b glysl (YY) ST sl ¢ yludl coMs (gl
L oablio cua s b o il o jlops O
(ool Sl 5 36 o] Lulyd > ohe  JluSis
Sl owiomen g 355 JIE wyp g g e Ml
O har sloanja (ialS g (651 Brae )3 2dd o
g St bylpd CuaSle 4 dag b (V) 5L e s
il gy aScnl 5 olpl )9S p Suidaes
Ogmen ooy (ol odlatul 3y50 jein g odd b
S oLl e g b playe gl o @ Lol
5 Otrd ol gle 398 ojgy cul lpl i osas
catby Jo p Gwing ol sl wysd ol
I Sl oad bl plpl > & laingsy (V) il
S5 O ) iy sl e slabyy & cul
(ot Ol daS sl Gl eolatwl ales jIoo)b
SLoli S Ll (YY) W55 445 5 o il slealSels
@y b ooyl o IS o lp ml & Saie
e (F) 35 (SpSmreas dibie o Ol sl fsly
xS 5l 8b il ol g Cpd O gilels
Sr9po 98 dlail @ u—&w o glodlje Jueod
Ol L Crdpd g 0pb Ol SSE 75k 3)90 )
Sl odlatel cgandin ©pb Ol (59)8 alexjl canl ond
5 LJ).uJ uT I3y ‘4359.) dSwu; cujab WY LSLQDKL»D
5 St DWDS) &> Ol j58 slapiuns (0) e
Mgl Sl (el Oglite lajls 4y (B3 pmgp B2 L
3 s ool ol 008 S5 T glite ge 3 51 5
S5 4y o ) el o b sl o5,
3 ol 3 s ) (IF) W3l 3By
S ke 2 5 ity g saxie YL D aeles

1:13,000,000 s

S35y Ol il g 1988 )3 adlllae 350 (gadlate Coxdge =) JSUS

i i
o )
) EH
i H
v
1:23,000 ¢ \
TR san u |
— i —
t
3- Legend I 1
\
= e
5 Bajestan Urban Bouud

Figure 1. Location of the study area in the country and Khorasan Razavi province
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Figure 2. Drinking water distribution project
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Figure 4. Location of drinking wells in the study area
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Tablel.Values of National & International drinking water quality standards
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Figure 2. Quality classes of drinking water by Schuler standard
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Table 3. Comparison of Average values of quality parameters of drinking wells with national and international standards
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Table 4. Comparison of Average values with Schuler standard
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Table 5. Comparison of the Average values obtained from the sample of drinking water distribution network with
Schuler standard
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Figure 5. Comparison of values of different quality parameters by different standards with samples of distribution

network
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Figure 6. Variograms of groundwater quality parameters
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Continued Figure 6. Variograms of groundwater quality parameters

Table 7. Specifications of the best fitted variograms
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Table 8. Select the best interpolation method based on cross-validation
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Figure 7. Zoning of groundwater quality parameters according to Schuler standard
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Extended Abstract

Introduction and Objective: In order to supply the drinking water for inhabitants of arid areas
always have several challenges. The main source of fresh water supply in these areas is
groundwater, but in recent years, increasing harvests and declining aquifers have increased
salinity. Bajestan watershed is no exception of this issue and the main source of drinking water
and sanitation is groundwater sources from the Playa, which is of very low-quality water. By
decreasing the quality of groundwater resources has created the project to separate drinking
water and sanitation by creating “The Government Drinking Water Stations”, since 2014. The
purpose of this study is to investigate the rate of realization of this project implementation in
order to quality drinking water supply. For this purpose, some of water samples was taken from
the network and drinking wells, then the samples were compared with National and
International standards and prepared the groundwater resources quality map.

Material and Methods: In this study, at the first stage, the water samples taken from drinking
wells and distribution network in the same period (2014-2019) were collected and compared
with National and International standards. These standards included the standard of the
Industrial Research Organization of Iran (1053 Report), WHO, the United States Environmental
Protection Agency (EPA), the European Union (EU) and Schuler diagram. Then, Prepared the
maps based on 1053 and Schuler diagram (The most common drinking water quality standards
in Iran) which were selected by choosing the best interpolation method in the field of
Geostatistical by choosing the lowest value of RMSE.

Results: The results of this research showed that all of the quality parameters of distribution
network’s water samples were within the standard condition, the values of all the quality
parameters were equal or even lower than the standard value of the indicators, So the conditions
are optimal. While the water quality parameters in drinking water supply wells were of
unfavorable quality according to the values of the standards used in the research; These are EC,
TH, TDS, Na, CL in the water samples obtained from the wells on the Playa were 4 to 6 times
and in other wells on the plain were 1.5 to 2 times the values found in the standard indices. The
results of the interpolation of the quality parameters of the plain's groundwater showed that the
Co-Kriging method has the lowest Error in the main parameters of water quality determination,
including EC, TDS and TH, which shows the high correlation of the parameters, there was a
high correlation of groundwater in the plain with each other.

Conclusion: Comparison of the samples in the two parts of the wells and the drinking water
distribution network showed that the current plan has sufficient usefulness to providing the
quality the drinking water. Also, based on the map of the quality of the groundwater resources
of the plain, the playa has the lowest quality of water resources and the wells located in the plain
area have better quality.

Keywords: Drinking Water, Separation of Drinking & Sanitary Water, Quality Assessment,
Water Quality Map



