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Abstract

The stability and long-term performance of drinking water wells are directly influenced by the
quality of execution of construction stages before operation. This paper, with an integrated
approach of asset management and knowledge management, examines and analyzes various
sections of site selection, drilling, and casing installation. The analysis results show that about V
to Ve percent of well instability risk forms during the construction stages, while the share of the
operation phase is only Yo to Y. percent. Among these, site selection, drilling, and casing
installation, due to their irreversible and non-recoverable nature, have the largest share in
instability (°°7 of total risk). In contrast, well development and pumping tests, although important,
are reversible and correctable. The findings also show that applying preventive measures
including: optimal proper selection, lifecycle-based design with simultaneous drilling monitoring,
principled well development execution, and precise interpretation of pumping test results can
reduce structural instability risk by up to "+ and functional failure probability in the operation
phase by ¢-7. Also, this approach leads to a ¥+ 7 increase in the useful life of the well and a
significant reduction in maintenance costs during the initial years. This pa||oer emphasizes the
necessity of prioritizing scientific decision-making and recording experiential knowledge during
irreversible correction stages.

Keywords: Well stability, preventive measures, asset management, knowledge management.
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Abstract

This article examines the role of standardization and quality enhancement in the sustainable
management of groundwater resources. The application of standards, regulations, technical
criteria, and guidelines in the water sector especially in the drilling, equipping, and operation of
drinking water wells plays a crucial role in ensuring quality, safety, cost reduction, and sustainable
development. The findings indicate that implementinlg projects based on reco?nized standards not
only minimizes design and operational errors but also extends the service life of facilities and
strengthens public confidence in drinking water quality. Moreover, the continuous revision of
standards based on national and international exP_eriences is identified as a key strategy for
improving the resilience of water facilities against climate change and natural hazards. In addition,
the adoption of standards fosters consistency among clients, consultants, and contractors, reducin
technical and legal disputes during project execution. Overall, standardization should be regarde
not only as a legal and professional requirement but also as a vital instrument for achieving
efficiency, sustainability, and long-term reliability in water sector projects.

Keywords: Standardization, Quality enhancement, Groundwater management, Drinking water wells,
Sustainable development
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-1SO: International Organization for Standardization

-AWWA: American Water Works Association

-EPA: United States Environmental Protection Agency

-ASTM: American Society for Testing and Materials

-NGWA: National Ground Water Association

-WHO: World Health Organization

-USGS: United States Geological Survey

-IAH: International Association of Hydrogeologists

-IAEA: International Atomic Energy Agency
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Abstract

The stability of water wells is one of the major challenges in groundwaterexploitation in Iran. Key
factors such as the lithology and thickness of geological layers, expansive and compressible clay
soils, dispersive and collapsible soils, and corrosive and sedimentary waters play a decisive role in
reducing the efficiency and lifespan of wells. Field observations in Alborz Province, particularly
inSavojbolagh, Nazarabad, and Eshtehard, reveal that problems such as sand production, casing
collapse, ground subsidence, and water contamination are directly linked to geological conditions.
This paper reviews theoretical aspects and presents practical case studies from Alborz to explain
the role of geology in well stability and its relationship with subsidence.

Keywords: water well stability, land subsidence, engineering geology, groundwater, water pollution.
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Abstract

Groundwater resources provide a significant portion of drinking water, agriculture, and industries.
Traditional methods of locating water wells, which are often based on local experiences or general
geological assumptions, are often associated with high uncertainty and unsuccessful results.
Geophysical studies, as a key scientific tool, non-destructive, radpid, and relatively inexpensive,
can play a very important role in locating water wells by reducing drilling risk and increasing water
resource productivity, and by providing a perspective on subsurface structure and fractures and, to
some extent, water quality (such as salinity), it facilitates water resource management. In the
current conditions of water scarcity and increasing pressure on groundwater resources, investment
in geophysical studies is not only justified but also mandatory.These studies play a key role in the
sustainable exploitation of groundwater by reducing drilling risk, saving money and increasing the
probability of success, increasing water productivity and quality, and also enabling implementation
in hard formations.

Keywords: Water well location, Geophysics, Electric, Geoelectric, Felman well

YA



Ol ole s> oo zeone Dbl Cawon! -

(S0 2)
G326 S5l Sl (6, Kty
33 S ol BV 51 S ol s S yal ol
BE) al:_:- 6)Ln:- el Jﬁﬁ)ﬁj g_)T cL.A )‘ LSJ";’";G—’
b3 laeSin shyls b AT slaaY 136 oS 2 5
L;L‘ cLA ;}W‘ 4.: J.>=.A ‘g;w«l‘ (OMCL&‘ BS) Lf. J.:.& »LJLA)
St bl 5l 6ol 5 (FIttS canE o Dah g Sl
SU e S Doy edd i glaole SHIY 1t
Ll O 53 83 e 51 AL Bkes o ile s
ST gl 5L 1o e e
2 boshe b A 2l b (g 3 Lol L0
Sl 615 0 g sl 53 5 s S0y S5
S bl 53 (imen b dal g OT el 51 2
O Slssl (blazan 5 3 5doms Joes &) sots OIS T

5 g AL e Iy o e sl (S kil

335 Jlubt
oly aigy Jowe Ozl 45 305 0Lz MOBCK L 5 (glantllas
B 1) sl 03T S5 51 38 50 (5013 0 g O s il 5 o
Sl 05 Lsg‘.gdlﬁn S J yscdas BTV 50
o Ol T b LY 5l S Cils pa i S s85

G
a\:_—juTLthonﬂk;JjjTﬂLg;jb'

b 520 DTS o s (35 553 05y &7 ol
4 e L35 o (Ll o i adlaie ol o) Sl st
2> SV s clsd ol s sbae i 4 LaediVT 54,5
Go S L oo cladl; (oMl Gble &gl
o 4l bbolr SLOKG (s anas LBl A3 58
el Gy (Sl s Sidsiake
(Domenico and Schwartz, Y44A)
3168 o 4 ol Jous gy Szl S e s
OS¢ () Lo “..)T ck.u Ll ol sl plaeb

2y

(& gas Ol gie 4 S eSS ol 515 5 ¢ a5 T
Clial SLOK &7 Lilesls Olis Slalllas cOlghunl Cis 53
s (SIS0 5 (Sugd s Sl 05y bael
JHIL ) Cmlisp ol mhe us 3

() JK) Celodds Wolar s (515 00 4

Y4

dodo —
ST S S B i oS el e T b
0525% GbLa 5l (Sobs 3 5 A mbo 5 (5558 (0,2
ST e 5ol p o s Sl 28 (S aad (5
Conl O dstns 5 5 Gblie Colid wjls o))
Sl e e o OT oy L0 (m sla s
v\:\o\ja.hd.eyb G‘b}YL Canlod - 3
RN N ¥ JC R P O % P S I
GLOKe 53 Ll e casaeS b Sl St
@tﬁéueﬁ.uﬁil);l}L;,u,&wﬂtm‘qéw,;
)gjlx\rzfaﬁa\,\p,ﬁguilw)w&ag
T S o b gl Ko 5 b 5 bl b ala
Ll3 8 o oo 1 ST mlie g ke (5558 Ol 5L0)
s DMl 5 (S 38 ol S 0L s b 0!
Ol 5 k5T oo P23 (a5 el o5l s (A
o . = = -
23t gbaY e 8 e KanS HuT 1y sluls
am g sl 5l oYL sy & Wlesls Ol Sladlas
355 51 (U egiasleS 5 ol Syl Glaedsn 53
L;L‘”L}“‘J) )‘ oalanl Lol J,:.;J ngbﬁ Soladlas
i 2T e (Bl 5> Sl e i 56 (S5 58 55
9 Q}.e)'T sl e sl ials L &L das e il el
3305 94 el S a9 e sl 1 (oLl Ll clas
Ol ¢ )8 laslisle b osdomy 5020 L bl
5 Sambye e 1y ST DMl il e (S8
Sladlas 3 eslazal b Oeomen LA &l (gl alg Ges
5 s ol b O (ilutig 4 015 o K58 55
A pl2ses 68 sl g in 5 558 8 Slaely i |
>.>deeﬁ;uTcL.e.b.e>



S1.4000

S1.6000

§ 1000

$2.0000

Legend

Mahdudeh
¢ Sonding
Thickness (m)

0
2
4
o
80
10
120
140

EEEEEN
=

3193 - Olghol 03900 Cuiid 0 s 30 (K TN 059 Cwglin (9 4 &G yiDM955 Dllan 13 ST 4Y Cwbropd 4idi-) <o
Olgao! By 3l 3

dotr GO 53 Koy p B ) 4 dr )3 goladl
GRS N b Sldlas cpl Lladls gwe) ) T laols
Sobrstn (5 555 45 DSl 3 el 5 S5 ol
o)l e e ol 3 1y (SO5 S 85s5des glasl e
S Bl le Sladlas

559l (5 li Sy halS -

ol Jlozml 28l ¢ (S 58 55 Sllllan Sy a0 55 5
Lile (K555 g Ba) el (T mlie BB 15 53 0l
LSL“M OILT GlaaY Cdsa Al g 0 0%y Cunslis
L g landlan js .48 KT, ! o Gas 5T,
o) 5 eSS S5 leesls il 45 os oLzl Kirsch
laels, 43 IV sl bl CuSs galS sl
el o ¢S bl

(S S ala/ g58) 2T wlin (ST b5
SNMR , SP TEM wite K355 sl bs) &
5SS ol (65 58 ot b itns b 5 sbas 4536
S eSS

(SS) g (SSdsste sljksle glibi-
() glao i ¢ JuS

@35 3 6T Sptnn (b 5 Glaty-
SbaSs b e Lol (6l aigy Jous Sl
0595 IS S0 90l bglast e Gliay 4 8 ()T
b s g O 3 &S glaelr 518 o 56 (LT

e za oisls 55 OIS O pme b ely5 slacges
s oo SRl Ddial 655 O en 5 sl
280 s ST elr i gl ks O il
S ayls 3B j5e Sl Ol 5 ol o5y iy
Sl bl gals T cl.:a oLl s S e
ST Oz 55 g0, i Bl 5 olal 5 ool
oslaul J.aL:» .LLLTJ.’; &.Ll S el o S P yls
Siladie 5 (K555 (oelibione) Slllae IS 5
B G (S50 0me

Sbolr Sbolk 13 O g Ol Wlgs
0323 ST

3 g e Sl Olsea (K585 Sl
QM@\M}M‘)L&bPJJJf}AUTFo-LS‘}
SIS L oy 6l e CiSTL ST e Sl



DMl Co e 53 ST 1l S Olgiea o550l 5 S,
s g s Oyl 5 Ol 53 ) ) 2T e

2 855 S 9y (B -t

s Cunglin dile SC 58 Ol i Jraeiw al pla Sy o
Wigg 5 L5 ool e s Sns 5 J&
S s 5 AT (s ( SaSs Sl slaes
S S plelid Cdaa 1y feejp) e b LS
Ll 55 0T @t Ol ¢G5 85 Sldlas gla S5
boars L Olge 6K sss Gl bs) Sl Cals
3503 0SS 5 s ¥4y S 3550 S

:(Methods Geoelectrical) < 3155 sla s
(Resistivity) s sl o5 scwglis )
(Induced Polarization) i ks .Y
Self Potential) 155 = Jowilyy .Y
:(Potential Methods) fosk, , e gla b5,
(Geomagnetic) .blas s )
Gravity) w15 .Y
o gmbliia wbs5, Y
(SNMR/MRS)
(EM) abolies 2SI sla 5 -
MT) &, 6 K6 )
(VLF) ol 5 gl Y
(GPR) e 355 Hlsl, ¥
:(Seismic Methods) o} J sla s
(Reflection) 3L e 3 55,

(Refraction) LSSl gle ) s, .Y
(Downhole) al- 05,5 sl iy, Y

Yy

Ul (Seismic) gloj ) s VLF ERT wsle ols 23,
Glaslsle s s o8 @S gla0s) ol s oYL
Ol o3 5 0L N TG LN T P g
4 oo L5 oo b St g0l pl ol 05y (6l . ditean
ca el ol 4 T L S

o S g pey A

cstaloST Sl i b lie 3 05 50 ¢ S 5 55 Slalllas
23y adlaie 51 (s Sy b 5 Fiml 58 S Ol
s> 3 TEM U ERT 5, o cJle Ol s .S
ST i ) e e e b Alg e Cele
o g sme Ol 4 5L halejT ol a i & Jls s
3l @YU

T cl;.a Silwdde 5 Odedids (65 yaali s 3l gt
K55 0n lede 53 A5 o (S5 555 (slaesls
ool o5 ST mla foily Sall g 5 Sebuaw
Sl ) Sl Wle (oDl b ablie 5 ¢ glts] o

RS VoW

ool s Calisee glaases b (58 lum

T B P N . N C R T
o8 e SLadisT gl ey b 4 S 5 )T Sobgusy 31inl
G Bl 5 Lals gl el s (BT L g5y
s » ERT U a5 15 55 TEM ) b
JB s & el Luld ST s Ol (S
SLOs 53 (K58 85 slabss S eslizal. ey Oliebsl
ﬁa))\&"\f\:ﬁw‘)wa.}b)&&b&j)&L%)Tduab‘-
LT 4 s O (ol slas 5 auja alS

U‘i‘ J)L»/L;a V.A‘Je b WLA C_.:as}.e 5 (e )2 c\:«.:ﬁ.:f



o 1955 Sl -1 Kb

LTEM ERT wike sble : 5o 55 Slaflas L @
QT s 38 slbs o (sl 51 L8 SNMR
FANF G S 0 G 35 (gla Ju 5 L S8
Gl 5l T plaelsn 03 soli Cudbss £ Kirsch
oy TAY 51 e s el S eslizal ¢S5 655
3laBl o a0 o g 4y ALY

2ol & ol w1 (Kgss Slles O @
(B3 Jom 5 Sl 53,5 «Dljgas (B35 503 1) 0!
s Ll 5 L Ol s )L DB o Sl (s
2o o N agr nl pled (Saige pde D) pe ) AL
obauge st 5 05031 sl osbtinz (Ol (opimen
as ol Bl sdelal Oy o

ERT Josn oK sl apn (K55 oWln b @
Lobey Ogden Voo B0 o adbaie &K (gl SI5m Ve L
e ol Sula b Ll el gladbats Lyl yh 4 4 5
Obig Ogde o L oy )5 o gmad o Coge el

Slalae 4y ja Sl 4 45355 o0 3500 (5l slaa 5

93 Lol (70 31 a8 Y peme 055 4 S 4SS 555
ol S50 IV ) e Sy 2l

Yy

BE) b_ﬁ)‘.{_,fajy& égiﬁjj QM&»E@I;JMPY
B e 5 ol (SSludig 53 WIS o ST ol LUK
S Dope 4 AL S 8o s slaely S
J:bu*}o..u"l'g;.».\i L;lm;\;@@jlgégi}:éjjuwdﬁ
Gl lle 5 fejp) ST Ges 355 dmls L T
2 3m s  KaaSls 5 b oS 5 ol o o 5 (5
(SKaaS b 5 ol Jooly el glo-l g ailais

-\35 43‘)‘ b e 9 &\q—@lq—

Ol G99 b ST olr QLUK dwlio —0
SR PS
2 Vpone i LS 1555 Slalllan D5k @
sl ‘@r—baﬂ clrodalin eu.bu ] g v
ol s el o 55l o b el el
wjgf|ykb)owwuwﬁ)b&u)::}§i})
Glandlas ulal ol K sl Ols SaSs L
Sean b o 53 ol (5l b go &5 S Lo 5
Sisans b ¢St >y 53 04 1F 51 S 4l
Sl el




GO PRV-FYS O P S P TS DA BB 5 Llje o g =) ol 5o

D990 B S 9 bl30 93 )l ol yoy ) s 38455 Sd gy dwlin -V Jauo

by dguase bl B p,l7 BLE1}) IS TS)
(A pe 4 e | DAY O VL B | Cwbho 9 Gos by | el 4 (SO Jlos! o039 cwglie
28 ds Saly awgin Gl By cabie | OT G3LoCET dvo i | § Jaily B3 (5 0310051 g ]
o) (Id Sl 4 yo 19 5o (o SBAY L Hgb 20 039cmglio R 395 (i p (ERT/VES)
o X035 (o 039U 13 7 atie Ty
PSR S 9 o™
b il 4 lus> G135 45l 09N 9 gy e § g (R o) b SOk > e | (SP) 13995 fuiliy
(ol =B @3l (29 Ok > (i3 T ok 9ol es > jise
Jolge S VL S B | n Sl cilio s RS | 9 40 (g lilid | londiy 5O S ST
(e elobe O s (S b2 S e p 35 03
i 5
B9 o8 s S s (329 g5 2985 (e LS 93y Jgo! Sl ol (b bio (6335
294wl 09 T ST pome cpuosid | 9 Caalbed 3597 » T S 5031l (&1 b lido b
(omablikog33 S O ¢ i s - OlgtuT svaasin ) (P TNCYET JODOFLI (SNMR/MRS)
O 5028 B Ol 5 a5 294> Gos b camilio S ded 9 > (b3
[RVC) oo o yaw
(P Dl 43l | L@ (PIP Sl cwle | Sl 9 308 (pp | 9 (ombliteg 5T Qb Jlu! Wi
ERT & Cod O | @ ST Ol oy | O (539) ST 4 obus 15057 Fwly ool (b lizog It
BYSNRY b AL Wil gblasms 33 | ) ko bluy Sy BOY Coldd § s 5 (TEM/TDEM)
Y 3955 519080 () gy 29 2T g
o9 (eSS Sl 0 cwlie o oo b J G
of
SLST 58 o5 344 Sy 0V phgledy (SluY Ol i slbd Zlgol S8b 58 9 Jloy! RYSYCLITEIND)
Wi b Dgb e | daodld @ g o (GosnT | Slo i (el SICE | Vb il B b b litog 5 (GPR)
4 olus Blo g lio @b ST olod oy SBY (Sl y gl g
2 9 i S o) Sl (50 10 B) elaw <335
Slawb
b Cwbro o SlaaY o (593 S i (S ) GO (S fSle)) glael e g Mg SolSesy
oY 3l gos S g b ez S bl ( S 9 o g Lyl bl piio B g0 S g (Seismic)
lobkd Vb e (Sl Ol el (K By  Kwgulb/ a1
i3 3 g g 03 il o> > b S Y sl
Y




35 e Sl 2o o drder S L) elar i e iS5 50
Ol Bl 51 sged ot 1y oli Ll s oomen
Jolio b S 58 55 Slalllas plowil b olg a2 4 O
ol OB bl K F s el ans Siy W
Llg o osdm o S gl Ll &S ol OT i,

sl Kl

Jotms sreSs; 5 a2l Y
oSl 0T &Sy 5V 1 (S5 55 Sllllas 05,
Coibse pde b oS Y plol (olim T b ailai s
5 2deme (5l (g oS Bl n didoma ()i 4 5L ()l
‘.iJvf@.})}?‘-ﬂr).}&i}.})‘)}ﬁ-)&)d”.}v\?u
Al 5l 556 ) Slesj pled Lilg o0 457 Sl 50T
e Sl (23 03ty 5 ol 0 Sl ey O el L3l 5
S olg @ 4 Odawy Olej L5 51l L5 s)5e o0
L4 Cod S sbalille oK il ol ke
oml S b 0T 55 Goge ol Jlal i sla iy,

W
S5 55 Slallae Sl eslizal b1 S5 55 Slalae | @
4 pnie & Ly o IO 5 Gl Codbge pde S
Joe Ll oo cpman 338 o by jp g BB S
o 5 O8G0 13 505 i i 1 2T (6558 0l 5 8

2 e Ollae Gg 9 b Ol 33 3990 S WL dwlie Jou> - T Jou>

) 59953 Sllao b & g3 Oblao 9y Sz
74+-/Yo AR ol 30 Cuidgn Jlois!
Do dil g yo b 45l 9 Sk D yg0 53 o getn) Y 0395 J& baugio 438
(IS
Jby cdb 5 Gl aals” /Y- 45l 9 Sl D590 33 (ogatu) YU | Ao ) Oy U039 5 Lawgio Olo
(1<
ShHld sodgp 58) JFemb (Xl 4oy § i 3bol) YU Ol gl 30 08355 Cwll Soly o
(altao i
5,18 3929 Sl 234 1ol (DT S398 Yo) (A (w3 3 OIS
(BT Jukowi g 0318 » im) ol YU b oo SleMbl 4 Kily
Sl B9y S OISl b) Femb Y b iy B Sho) (o § s 5
(S gk (29T

S350 Wl Wi wy -1

)))\Aﬁ)}?-) LA)"‘..«\:}.«)‘ ;M .JN)JJ‘A{TQYJOM
bl 5 4 AT &Y (bie Caslie a2 Ll s
(Y JS8) 45 6l ol i (6l (solginy B (s

Yf

03 530 foe a3 gdoes 3 ol (l}u‘ &Jg}ij Sl s
5 el e e S Ol b 5 Ol Ol
(AB) 0L o oz 3 J b b &S I 515 500 WWF 1T 40N
o0 4 T Sl elial b &S oud Sl e Pre STl b
a}iju}&acb&n}qk&n&wbséﬁ&a}uu)&»
gasia pblin 45 5l 103 8 oy S SV 55 5 5 2L



Ol gl § Ol HO6 o 039050 3 39935 Dl 33 ool Sy (2 58 059 Caoglio B AlE Y JCh

ol 5 ) o 53 S 3 S slgrty ST ol i
\y J.i.i) JJ;J.«&:-J”QT)J (redd) SLE Llas ol>

s Ab oy Caglie sblis i 5 I ol I g
gy Joee Olse 4 ST Sl e oK S 55

dsb Slas b K S 51t sm Fro5g ala o3 5does >
ol SLOG Hobte 4 ds Cils p e Ave Ob > el
vﬁéh%@&&w@l&ﬁfﬁfbd‘w
3 e 3 T S Calites Blasl 55 (6, 03 9 slie
5 S S 55 5 o pll o5 pluaslie sblis I g s
o 03 (PP g LD e (o8 Cuslie i8S
G)jo?u}dszQb}w)uLﬁwgbfvfjuf&
wLﬂ\jW&(}\ﬁ‘ﬁ-\iL?}Jéﬁwalﬁ-pcujT
6‘;1 aba ¥ caabie wuw)) ol Ry SleMb u’.aw

Ob o oz 3 Jgb b oK S Sl B Cils b s
“.')ch_:-dgb&%@:gT@*@oa}w)bﬂ\"'



ol o> oS 2o ¥r 5l 2aS Al ys a4l 55y ST &Y @gd,u,‘&u.\;u,,\i;ﬁ edlel ol i sl

22 g eki AT Y sl Cor o s 2 03 5 Cnslie ot D39 (SaT o 4y (S Lol )5, Sy 4 Ol
wY sy pde 5l (Sl o3y Cuaglin SoA S p Jous Lais 6,655 ol 4 5L D 53 55, D s ey
AL g T 28 6 Slen (F JS5) 55 8 o sl olizel g o3

StV S g Joes 534S 55 opl b Sl i 0 IS

100 wiwe veee 1700

295 55 T olr (S3lgidny Cumbgo oo 4l 9 ST wuw 5gd 03900 PV o 501535 9 P (5 o 0319 caoglin abolio —£ SO

(el 48 9 slolgale
0309 Conglie blis g 5 o lockel Camnily a2 Ve ol STy 5 55 8wy, o 658 55 andllas o
ST Y o5 sdoue ol 534S 35 ol &K S5 5 g o S (AB) 0L sz 5 Jsb b 5165 VY 5l 0l

\itd



(0 Jg.:;')aj‘uuﬁﬁ'}

(,’-m.-n,_,b,'.ﬂ.',,.'..,u. ¥
Por QIKt bl shoge
L] MV o b b s T i y g | Ay
- K0 p5Ml b e oKa

)géjlfmél&ag)oagm;élgﬁ‘gq}:ﬂl 039 Cglin 0 g 9 <X yiIM955 9 (5 W 0319 Camglin @blio 3 (S -0 Kb

S 5 doms Y

ceind e 2 05505 DS 5 LTeS b Ll s
S ez s e (S8 Slllas 55 M b
(ol Sy Sl L Sldlas sl ol
o &,‘f‘ ‘g:,.;.&}ﬁ Jlea| d’;{"ﬁ‘ E) LSJL.&‘I.;‘ &fﬁf,ﬂ
Coew G5l 53 |l OISl e 50T kS5 (655
.uUJ‘J ‘5.:;:)"){“} uT ‘}‘ )“"‘:’.li ‘_;)‘J_)a.cje BE ‘_;J.:K ‘5:&2.3

quiw

Ol 53 @ly pans aiaie (63550 anlllan &G S5 gy 3l eslinal LI (a)lS7 (slgiss OLsST col gy e85 Olsb 5 cpmomdazes (Ol sl

AYAY 035 alic a5 lie BLEST| undign o il 257 o she0lgis!

A0 Olgholedl nl (2S5 5 LT e o K cpasne sl ST sla iy b s T b ¢ S o a5 WT ¢ Jlr i e

AP Ol St 5 OT udige psle o (ilencoT mlie SLEST 5 S5 Sletn) 2 e (ST 5 ot Slal o3l Tasls-

VAT bbbt 5 0000 53 ST 0l 35 S LKl o ilene e 5 sl LTl 5 6K 58 655 casla (6,3 5 5 A (L plom

-Butler, D. K.,. Near-Surface Geophysics, Society of Exploration Geophysicists, SEG, Y+ +°.

-Domenico, P.A., Schwartz, F.W., Physical and Chemical Hydrogeology, Ynd Edition, John Wiley & Sons

W



Inc., New York, Y444 ) )
-Fitts, Charles R. Groundwater Science, Ynd Ed., Elsevier, Y+ Y.

-Hertrich, M., Imaging of groundwater with nuclear magnetic resonance, Elsevier, Y« + A,

-Kirsch, R., Groundwater Geophysics, Springer, Y+« 4,

-Kirsch, R., Yaramanci, U., Geophysical characterisation of aquifers, Springer, Y+ +4.

-Loke, M. H.,. Tutorial: Y-D and ¥-D Electrical Imaging Surveys, Researchgate,. Y+ ).

-Reynolds, J. M., An Introduction to Applied and Environmental Geophysics, Wiley, Y+ 1),

-Sharma, P. V., Environmental and Engineering Geophysics, Cambridge University Press, Y44V,

-Yaramanci, U., Magnetic resonance technology for hydrogeology, Society of Exploration Geophysicists, Y+ V.

YA



P ow
oy b3l 9 b ol (SHli> b i o Eolao

Y4



Lol> ik Olbos 94198 SR W
S Cpmen (S o Sl 5

LT 55, S ol S5 oo ke

LT 55y Osmea ol OS5 (55085054 iyl w8

(<

m};rl,\sld,u,%wu@u;péjwo@g,-\wj@;@@}:L.Lg,u»;fu,;.wjdgo&»)wumjim
s3gdme 3 ol bl 2T Ol b S, e 4 BB L 0 e ST & bsie ()l S gme sk S 1T L
s ol e poe OB ol 58 o 5 e Dl &5 i Gble 53 ol (457350 (o0 Ol 3 g e ol S oS AloB L g O
b 0T 52,08 5 (b (sla ST (6 me b Tgoly ool (65,0 Ol s 31 3 3590 Bl JLolit 5 383 Slalllas plonil 140 33 5
ey o slaminl 4 gl oDl

el e Sl (T Ol o ¢ SO (g5l sac ol (65l 1 g ST (gla 055

Abstract

Prior to the drilling process, site-specific studies and location assessments are conducted, and
drilling permits are issued based on land ownership and the geological characteristics of the area.
A drilling rig with appropriate technical capabilities is then deployed according to the type of
soil and terrain. In some cases, due to urgent needs or water crises, the drilling location is shifted
within the aquifer boundary and in close proximity to existing wells. However, in areas with
fine-grained soils, this can have destructive consequences and significantly reduce the
operational lifespan of the well. Therefore, it is essential to conduct detailed investigations and
identify optimal drilling sites before the onset of any crisis. This report provides a brief overview
of various drilling techniques and their practical applications. _
Keywords:Well Drilling, Drilling Permit, Site Selection, Water Crisis, Geological Studies.
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Abstract

Well stabilization is considered one of the fundamental components of groundwater resource
management in today’s context. Alborz Province, which has experienced rapid population growth
and urban development in recent years, faces several challenges in the operation of drinking water
wells. The main issues include discharge reduction due to declining groundwater levels, casing
failure caused by lateral pressure and corrosion, sand pumping and intrusion of suspended
particles, and increasing chemical contamination, particularly nitrate. If not scientifically
managed, these problems may reduce the service life of wells, increase maintenance costs, and
threaten public health.

To address these challenges, the Alborz Water and Wastewater Company has carried out a series
of stabilization measures. This paper reviews the planning, implementation, and monitoring
processes, highlighting techniques such as STeY steel strapping, multi-stage cementation using
Portland cement slurry, conductor casing installation, concrete foundation anchoring, and detailed
pumpm?_ tests. A case study of the Mehrshahr well demonstrates that these measures extended well
service life, improved drinking water quality, and reduced long-term

Keywords: Well stabilization, Cementation, Steel straps, Conductor casing, Alborz Water
Company, Groundwater management.
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Abstract

Well logging represents one of the most effective and economical techniques for characterizing
subsurface formations. The progressive decline of groundwater tables across many plains in the
country, the encroachment of saline water and subsequent salinization of wells in certain regions,
along with the escalating costs of drilling, well construction, and operation, highlight the necessity
of treating wells as costly engineering structures. In this context, well Iofggin serves as a highly
precise tool for the informed design, development, and completion of wells. Considering its
minimal expense relative to overall drilling costs and its substantial impact on both productivity
and water quality, well logging is not only cost-effective but also indispensable. It may be likened
to switching on a light In an otherwise dark room, enabling well-informed decisions in
groundwater development. Drawing upon more than Y years of professional experience in drilling
and well Io?ging, and with over Y,°+ « geophysical logging tests conducted (primarily on drinking-
water supply and research wells), the author presents his insights and expertise in this paper.
KeyW(_)rIds:WeIIlogging,geophysical,Iogging,aquiferpermeablIity,well,performance,se -
potential.
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Abstract

Well development is a process performed after drilling and casing a well. Its primary goal is to
remove fine-grained particles (silt and clay) from the water-bearing formation adjacent to the well
screen and wellbore. During the drilling process, the pores of the water-bearing formation and the
gravel pack ﬁlfdpresent) become clogged due to the use of drilling mud or the ingress of fine
particles. Well development dislodges these particles and draws them into the well by creating
turbulence and oscillation in the water flow, then removes them.a pumping test is a process of
measuring the response of an aquifer and a well to pumping water at a specific discharge rate. This
test is one of the most fundamental tools in hydrogeology and groundwater engineering.
UItimateIe/, it determines the effectiveness of the strategy adopted based on the results obtained
from well logging (electrical logging).

Eeyvx_/ords: Pumping Test, Well Development, Pumping Test Report, Electrical Logging, Well
ogging
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Abstract _ _ ) o )
One of the critical issues in water wells is sand production, which imposes substantial annual costs
on the country. Sand production, whether occurring within the structure of the aquifer due to its
subsidence and consequent destruction of the well, or during the water extraction process, causes
significant technical and economic damage. In this study, the phenomenon of sand production and
the influencing factors were investigated at laboratory scale. Inltlall?]/, an experimental model with
dimensions of YA+ x Y&+ x Y. ¢cm was designed and constructed at the Water Research Laboratory
of the Department of Irrigation and Reclamation Eniglneerlng, University of Tehran, Karaj.
The experimental setup included the design of well screen perforation Joatterns (both horizontal
and vertical) with Y mm and ¥ mm slot widths, a gravel pack with Y—¢ mm grain size, varyin
discharge rates in the range of +,¥ to +,% liters per second, and fine-grained and coarse-graine
porous media. In total, Y% experiments were conducted.The results show that, under identical
conditions in terms of gravel pack, grain size, and pumping rate, the vertical screen perforation
pattern resulted in YA less sand production compared to the horizontal pattern. Clearly, this result
pertains to the mentioned laboratory scale, and it is expected that if the research is continued using

a larger-scale but still experimental model, the potential applicability of the results would be
significantly enhanced.

Keywords:Sand production, Experimental model, Screen slot pattern, Gravel pack, Pumping rate,
Laboratory scale, Aquifer collapse
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Abstract

Naturally, the objective of well owners or operators is to achieve maximum economic efficiency
and extract water with the highest possible quantity and quality. These goals are constantly
threatened by various negative factors. A decline in proﬂuction capacity,failure to achieve
maximum possible yield,changes in water quality, turbidity and sand production, and energy losses
during the extraction process are among the issues that well operators may face.The knowledge
and technologies related to well drilling and equipping have been developed by the efforts of
specialists,researchers, and manufacturers worldwide,with the aim of minimizing problems and
improving well performance. Along with the training of specialized personnel, the development of
standards, guidelines, protocols, and other technical documents has enabled the optimal
construction and maintenance of wells it is evident that a well, with its various components and
multiple technical stages, is influenced by a complex set of technical considerations. Adhering to
each of these is essential, as negligence at any stage may result in defects in the well. Among the
critical stages and actions associated with well construction are gravel packing and well
development, which directly and significantly impact the future performance of the well. The major
procedures related to these two operations have been extensively studied and researched in various
countries, and numerous standards and guidelines have been developed. These, of course, differ
based on technical conditions, geological structures, environmental requirements, and other
factors. It is hoped that the efforts and studies of domestic scientists and specialists will soon lead

to the formulation of comprehensive national standards applicable to our country’s conditions.

Until then, we will examine international standards and studies and, as much as possible, evaluate
the feasibility of applying each to well drilling in our country.
Keywords:Well Development, Gravel Packing, Water Extraction, Well Performance, Technical

Standards.
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* Louvered
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" V-Wired, Wire Wrapped, Johnson Screen

4

' Well logging.
" Ream
" Development
* Grouting
° Well-head
* Casing
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'* DC Rotary (Direct Circulation Rotary Drilling)
" Percussion Drilling
'Y Core Sampling

'Y Gravel packing
'Y Annular space
'* Cuttings
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' Sieve Analysis
' Open area

\Al

'* Foam Drilling
" RC Rotary (Reverse Circulation Rotary Drilling)



b S5 s sl b Ol T Sl sl 58
3B DY 0T sas U g 53 L bl
Sole 4. TUal Cans gudils Glyls o s e et /YO
U 15 s ) 0TDY s DT s s

AELY S e (54 e alis

T s S I 5 (T b S U1 S (L

b S sl S (Ll

A s 3l s S Cslins o e & U 85 0,8
b 3l a0 T 3 (b oS Ul B oS 5l
sl ol 1 5l 5130 6 851574 05k 5 Ol T O grle 3

50 /40%

Percentage finer than this size

0.01 0.02 0.1

100 ‘
[ Well sorted formation I
60% | | Sample D60/D10 = 1.7 \L‘ 4 )
, !
/ Poorly sorted formation _ B
60 Cmmmmmmtmo e e m e - -Gample DBO/D10 =40

| Possibly a Mixed Sample ___

Grain size (mm)

D60 Grainsize =2 mm

D46 brain size=1mm
Suitabl‘p for-sereen-slot-size
i J

0.5 1.0 2.0

D10 Grain size = 0.5 mm

sl b &5 31,5 ol Lol ,h (G118 § Cind (S 413 b OlgsuT diges 4 bgy o 30,5 Sowie —F sl3ged
a0 &K 9l F Sl Ll yi b Ol dges 2T S

(sl sl i s gty Ol T odias S
sl Saal O T (F sl il sz slaaY Ol T
OIS L oSt ol Ol o e ¢ Ul 5 (ol 5!
@:meWldbdrp):)vuf@rn\jébjzf)ﬁksu
Sl a5 et a0 Sl Sk sl 3
glad (ol Ol T s 315n 31 i & sl S ™ sl 5
e ol drn 5 Olej impad S n oy ol Bl ol 5 e
AST Iy ialS

S A GOl a8 4 5 8 e 5 51 8l o3kl 2l
Goli a5l el & sl aeds Jol S L s lis o
315 Gl kS5 anlin sl n al s o a5
25 (Sole b ahoen 8 Sl pago fyb 0 (Fyan S
s o s

s David Banks Bruce Misstear L .l
Jslee S ol s o Sl sl 5L Lewis Clark
Sy Sl gl 4556 ol adl sp aals DEY L
S o ol 31 Sl il n§ 5 S ks S S
Sl Bl o sl S o a0 5 OB 5l pies
4 o san Il S bl b b tacke o3 51 a8
.3 g% 03 p

1 see &S 1 (o

Glad & Cline pb ogiae &G Jol T 51 ealina
o dslous (Guails b o Sl eslizal b eSitn ) Ssal
oSl odd g Hlis buw g oS jedie &S Ll bl
3,8 oo ol 3 oslinal 5550 Sloj o gan K Jol 5 s sd
slge (Y sl ailsjy Olpel edias S sl () iaS

* Uniformity coefficient
™ Heterogenic
™ Permeability

™ Natural gravel pack
" Artificial gravel pack
** Poorly sorted



-
(=}
o

D60/D10 =1.9 = Pack needed

D60

Aquifer Grain
Size Distribution

N
o

D10

-
o

Vi

0.13

Percentage Finer Than This Size
A
o

0.01 0.02

0.25

Grain Size (mm)

————
sy

Gravel Pack Envelope
Defined by 4-and 6-times
’I Aquifer Grain Size

U
4
I‘\j\ Gravel Pack Envelope

Using Bakiewicz et al Criteria

_71_‘ Upper and Lower Limits for
Gravel Pack D10 According to

b4 ®/VTarmghi and Peck
’
4

5.0

]
0.5
|_Limits of Slot_!

! Size Based on
D10 & D40

1.0

ol wlol g J91 5 (Sly 00l Cymai Sl 4 Bga g0 (2T (om0 § Ol digai 4y Lga g0 308 (Somiw -1 5180
Bruce Misstear, David Banks, Lewis Clark

The Australian Industry Training
A0 el sl o oS gl £ Committee V43Y
S o o 5 1y Ol el 3l 50 05100

Bruce Misstear, David Banks, Lewis
Sl OV 53T 51 (6,13 i 503 53 Lot Lims Clark Yo 1
ol JSin (5 ol 35 slazel BB (lad god & olaws 5 )
&G Jsl 5 Sl el B35 o S S o 4o 5 |
(.5)'3‘]’9Ufa)}"’uJDﬁd‘ﬂTQ‘)JGJ};W‘MW
o S G OISKE man diL Ol T I3 oIl
I3l S 58K Sy 53 sk S s S DE DY
el gl Sl sde S
P ICL o o ¥ PR R (I SO Y R RO S
-DIN¢4Y ¢

D60

F,=0+U <—D\10<U<a (8l
=y o0=sU 4,
Ds =dy X F,
S
Fg ol ol hidg e ol 5 olys ks Ds
Ll 5 o U s o Sl 556

\as

oI 5 sl dloms ol (1l 5> SIS frege S S
Sty Jup ot el &7 Sl ol S 3,5
L;u,.ﬁaT@\NLguL;wg,w,;p@rwo},ﬂug
S s gls 1 b e 43 Peck sTerzaghi sls 87

:}J;@ B4 d{\:’-
Gravel pack D15
Aquifer D85
Gravel pack D15

Aquifer D15
:w'w’e&,dabg 35003 e B5
slie 0T (15K ol 5 L CHES O
AL Ol T
AL S Ol gl Oyl 5 padeie i 4 (Y
Ssh g b OlgaTaN o 5alsp,y el 5 (¥
S sl 8 slal arnlonn la sy (S bl )
25 el (8 s
sl 51, Jsl 8 sliRoscoe Moss Co. Y34+
GO oty dsl,$ 3D 5o 0l ol 1,3 DO
Jol T gtnails goue g4 5 Ly 0l TDOY 18

WS o a5 Ol T e Sllse 4 )



60.0

£

© 500

-‘% ,.4’: Omax

o LA

3 / q{ /

§ 400 IS o)\

2 >< N

- P

)

-

: /

8 300 Z \‘\ L

]

Q // /

-

4

5 / K

‘® 200 /

: // \\

=

: \

c

2 100 / / / X

© * \

g 8% \§
@ {

- &

2 o0 = =

0.01 0.1 1 10 100
Grain size (mm)

[ ——52-53m —#-53-54m 54-55m #55-56m —e—56-57m —¥—57-58m

33 i A 3l odliw! .OITDVGW-1 Y (el ygiwd (wlw! » Ag Slasl conti —¢ 51905
O3 (F39 deyd Hloges

K Ul S g bl &5 3503 3 5 a5 BT ol § gama s
55318l Ol O3 slal 8 6 F 3 gdoee s
Romad 3o S i3 Al 4 e (il ST L
oIl p VY b (gnlal o3gdoms ol 51 8 55 ol 8 Sly3
Gy als D3 sy Jlest 1Ll T Sl
s s 8 s dal ol s 1) (5 3 5E Al
Sri3sh il 4 e ar B 01T o3l ol VY
3 30355 Dpmla p pbls 536 S sl

by Al g ol e 4 |y Jgl 8 51 0l aT Sly3 s

V¥

oI s 61 OWTDVGWINT Ll s il
JUye 55 s Shs e sowe Gl o Ol puT )3
S o3l a U 25 058 i somie 3l Ol b 4 ged
Jlej aged gowie Sl pl 533 58 0 o3liinl (razei ,8)

190 () 03 s dal s

d g=(d_max+d next)/Y

Aol (ASL €813 sy y ar Sl bl g Soie 535 S|
s s Sl db g 155,58 o )13 S 5ol
b a8 i s dg sl DYY il wilh 5
rozs g wlul 50 BIESKE 24, 51 dg o5l
on 93 el padnd BB OT L bl g o5 i 5 JU %
5 oud Glate J 2 s sas » BIESKE (o o (svie 255
dge Sl gi S S pp goie b (025 e (blE da

S el 4 gas O (5l dE Jsles (Ol 3T



100

90

80

70

N

\

—= Nominal grain

60

50

40

30

/\

20

Weight percent of sieved grains (%)

10

0.0

i 0.01

0.1

Grain size (mm)

1

—4—53-53m —@—54-55m 55-56m

+ - 56-57m —@—57-58m —y—58-59m

Nominal grain

BIESKE 9y wlo! »dg okl -pus -0 510903

relative permeability of gravel pack
( Keffective / Kinitial)

=S ===

1.0

0.9

\\~

0.8

0.7
0.6

0.5

04
034
0.2}

0.1

0.0 T

wH

<R JolsF w3

G592 3y i

\

dug 4>l
>

LY

/

AN

7

Cdn 2195 el
O oyt b

Ogawlo 9 OIHD Haue
S Jols Jste
|

| !

N ——

4 6 8

1
10

12

1 T 1 T 1
14 16 18 20

d,, gravel pack / d;, formation

S J915 Sl diugy 089ume - 518903

Vo




Codom 53 05 94 drw g AT 3 53 Sl (e ades VO
sl IV ks 593 ()l I AL " s
oY Cubes 355 55 DIN 3L 5 bl 4o 5. S

Wl ) g b 4 S S

&J;\;QYC,‘AM

Bruce Misstear, David Banks, Lewis

5SS Jol 5 4N Culhs 8 wiS e 4y Clark
S ESS Jg 8l fekea 100 1 S 5 madke VO
a3 plol 1) O grale b ol SS 25 ool (Son ks 01
St S5 A men s oolazel JB S

DIN £4Y¢ 4ogi wla! e J9lI 5 Cabro -1 Jous

= JolF culis
(mm) < Jol 5 Calro (mm) S5 ske!
>0. <Y
>A- Y —A
>, A—YV0

5 A3l do) o Sl a8 il JT olse pliae Sl i
$lagls mhaw sl ST 51 ole 5 ad b Iyl 8
slgn 3l ealizal amy o 4 3l Joke 5 Ol b sl S

s loes o 5 5 b 4

CWNP Uiy

oalainl )50 b“’.o ‘:“"““i‘)ﬁj‘é DIN (AR .))M}‘.Lw‘ _){‘j:‘
ool Jila b s 5187 e 51 eSS Jol S 0l e
(s Jols AL alie fgamme Bl SIS 47
J_’\;Jf/?ﬂ,\ibW}agfc&'(‘)[:uv\bc&nf

@ > ° B
(4 Quarzwerke Group sl

£\ EUROQUARZ

DIN £3Y£ 310iliusl CudeS™ b Jol 7 G051 <5

" DC-Rotary Drilling

 Mud-cake



Ogline cCalidea gla Jandly gws g Las laslial 53 il slal
Sl ol sls = b gl A el s 4 ST ol
255 5

s £ 0S5 o Sl (S

Bruce b o Jsl—F5 Sl eslizul Soypo o
4oy Misstear, David Banks, Lewis Clark
S o Sl Sl b e s S S
# Jolas 55 ki sy DE lul 5 41,15 dblows
L O)sen Q‘}éqT 03 aeh Ol O\ﬁT slge 5l & ges
ol L6 Do w5le (5 ,5515T o35 (s (gkuals

5T bl b IS sl Sl 055 28 O T s
claay g5 LolgeT s Db g (abu\ Ol 5y 4l Glgide
LB eI oy Sl (o o (5 el S (s
290 L s o Sl oy 2l 35 5 el o lie
Slay SIU 358 onls slumel jiys gaualls b a s e
.:ﬁéﬂfjlq-ﬁJqs\:sly

1 g 6 I3l 8 50 o Sl (o

Driscoll VAT ( o sme ¢ ol S sl ol Ll o o
sl DY vl o Sl gl e oS S s a5
American society of civil .55 Ol ¢ Jgl 8

omemen s plie 4wy s engineering )97
The national ground water association )39A
The American water Ll .s,ls ST Ll,d s

sl OlKa ol o3lul work association )3 9A
o S A F ol DO B DYl 1 S
TAD oo S 5g dal g 36 oy Sl Oy a3 45T US o
The Australian )5 &K 1, & Jsl S /e &
 drilling industry training committee 92V
D3 i 3 SeS I Sl el ol
Osym 1y JslF slee 1Nee b aS o uST & Uyl S
1S e 40 5 Bakiewics etal Y440 515 & -y Sl
S 3l SDV 515 o Sl Bl L oS
DAC -, Sl 148 55 plbasl Jol $ DAC Lo )
Sl S0y Sy sl Wl e ol § eayls K1, Jul S
48 48 B a4 Y Olabl (s S Ty 2
sl e 6l dsl S DEY sy Glne 4 s Sle
Bruce Misstear, David Llg .ol o Sl Sk

é&d}l}?d|ﬂ\a}>§

5 b s A8 Gl 5l ol 3 eslizal 5 5e Jol 8
L olejen ke cpl @ o5h 55 Vb S g ol S )
& o 4ol Cad 0 5wl 5l s W oS s
3Ly o dALIANE G5 el 58 e 02 VL
had @il Od 51 g e il 055 ploil S
4318 53T b Sy g 53 e 3503 355 el
3ms dsl 8 0as Y 4 5 sl S 0Kl ol o1
N O gale 2 gladils slal oS @\}A_J Syse 333,
Calitee g dudils W slaay 4 550 J:io.;&- Sl
e el Ol S aY sl 015 g0 )l 2
ol b3 gos Sl i bl b oS sl S ¥ 0T JL 2
S 518 0 gt ol (6l 48 350 655ToL b3 s
03555 o Ol ol a5 Olej 53 0y 5 ol JSClie
L ey Yy P IC SV PP PR N
ezl 218 5kt 0 b el 535 50 6 J5l 5 058
WY & Lo dilF (sl Sl 6,80 5 s T
b s oYLl S aY s e 5 gl ails g,
L ¢S50 sl « Gl}wT 3y 3345 o3ls sldl
29y el 6 L Jg 8 b eyls p e suails
oA E pesdenssdoslinal Ol T Y o 555 sls
Lol yar abe i Jol S 51 eslizal Ol ¢l ) 593
(I ol 53 Y pame 5505 5 m g 58 K IS L o Kl
G 33 5 Flaind o Sl Sysls 53 Jgl 8 SIy3
S WA 5 ol o e Sl 3 55 01T
OT Sl 5 SV sl 515 4 a0dko Ol 5035 IS
IS g5 ool Ml (Saa e Vol 35050 (Skms 3
23 Aol 5 sgdoee sl ()15 o, el 53 OT 5,548

J}&L;a 03 p )lfﬂ\.: 6|0MU..A dhab

T oS ) Bbls sl e

S5 slal w6 o Sl b 6o 4 Bl b b S sl
s e JUE gove Sl 1 5 en g oS Jyl S
3 &SKdgl 8 Sy pils K e Ll Bl o100
Sllas o &S 01T 5y ails Sly3 a4 Jal S L Ken
JF1 4 5hay e 9o B s e 05l (i pd 0 s a5
35 i 5 i ey 52 b Sl T el es 4 5 0 sl 0l

\a%

' Screen Slot Width



skl ¢l 1, Jsl $ DE lee Banks, Lewis Clark
38 SN S o o o Sl sl OIS oy ST
D\.4‘)&&@3”‘3;)‘}0)@\.})‘}6&&
skl 51 eslamwl Syge yo cdiad o HIE Lw )
ol glis » S DVGW-IYA Loadf) zs s DINEAY E
C,:@JJ{A\ sl OIS o1l e ok o 95 3l

g el 5 dade

DVGW-I YA sl sz ol s o Sl Bolis 0l a5 slasl =Y J gl

(DVGW-YVA) g Kl o0l duogi Al o 31
(M) o, o GBI 631t P [EY] W) RVl W, R el o 1| B T PRSI K]
(mm) DIN¢4Y¢
Y- .,0 ¥y —),Yo
«,0 _,Yo Y,0o — Y,
V,v —Y,0 Y,o—Y,\e
Y,o_Y,0 ¥, e 0,1
Yoo — &, 0,1 — A,
£,0 0, Ay — 31

55 ks il g b AT mll s andl ol T
s i ol Dld| (glaas s (51530 L ans ie

5 op Sl Jle 031l 5 &S5 Ul 8 Sly3 61l e 1 e
Sl a3 51 ABTL e Jgl § 0¥ b v ar 5 L
ol a5 25 e ) )l ol B Ol e o Sl 5

Oljae b ot alasly (g5l B ol 531 457 s 59,00 4555

B g Sl @ ol DAWNT Ol i do 3 - J9u
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°T Electro Submersible Pump or SEP: Submersible
Electro-pump
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Abstract

Sand production is known as a hazardous risk in well drilling and drinking water supply in areas
with sedimentarg geolo%y and fine-grained soil texture. In this regard, the present study was
conducted with the aim of investigating the amount of sand production in the drinking water suppg/
wells of Eslamshahr County. For this purpose, ten wells that supply the main drinking water needs
of this county were selected and examined. The required samples were collected at four different
times in various seasons. In such a way that sand production of water was collected at the time of
pump start, and then after one, four, eight, and twelve hours from the start of pumping. After
performing laboratory data analysis and studying the structure of the wells, it was concluded that
the sand production of wells located in the northwest, southeast, and southwest areas of the study
region is higher compared to other drinking water wells in the villages of Eslamshahr County. At
the beginning of pumping, the amount of sand production is high, and after the passage of time up
to ¢ hours after the start of the pump operation, the sand production decreases. After this time,
with the increase in water extraction time, the amount of sand production also increases, so that
after VY hours of pump operation, the amount of sand production becomes higher than the initial
start time of the pump, and these time intervals should be considered for water extraction.

Keywords: Pumping discharge, Eslamshahr, land subsidence, sand production
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Abstract ‘ _
Water wells in alluvial aquifers are prone to sand production and reduced efficiency due to the
geological characteristics and instability of sedimentary materials. Sand production not only
causes damage to equipment and decreases the operational lifespan of wells but also leads to water
quality degradation and increased maintenance costs. This study presents a comprehensive
approach to the design, operation, diagnosis, and rehabilitation of water wells with the objective
of minimizing sand production. Various diagnostic methods and analyses of the causes of sand
production are examined. Subsequently, well improvement and rehabilitation techniques are
proposed based on aquifer type, geological and hydrological conditions, with an assessment of the
advantages and disadvantages of each method. Employing a diagnosis-based approach as an
effective strategy for selecting appropriate rehabilitation methods tailored to the specific
conditions of each well has proven beneficial in enhancing performance and extending well
lifespan. The findings of this study can serve as a practical guide for engineers and groundwater
TESource managers. ' .
Keywords:Alluvial aquifer, sand production, well operation, well rehabilitation, well

improvement, diagnosis-based approach, well design, sand reduction methods, groundwater
resources.
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Abstract

Groundwater wells are among the most common and efficient methods for supplying potable and
agricultural water in arid regions of the world particularly in Iran. Accumulated expertise over
decades has led to the development of standards that ensure optimal design, reliable construction,
and efficient operation. Today, engineers and recent graduates regard wells as vital and complex
hydraulic structures, applying international standards to safeguard public health and loreserve
economic resources. Selecting?1 an appropriate well screen is a key responsibility in well design.
The right choice minimizes the Ien_%th of pi]ping, reduces drawdown and sand ingress, lowers
operational costs, and extends the lifespan of the well ultimately preventing pressure loss in the
distribution network.

Keywords: standard non-clogging screen, slotted pipes, sand control, sand intrusion, hydraulic
design, energy efficiency, well lifespan
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Abstract

Biofilm is a complex, heterogeneous mass composed of diverse microorganisms that adhere to the
surfaces of pipes and facilities In drinking water wells, gradually forming larger microbial colonies. This
layer causes various issues such as reduced well performance, screen clogging, corrosion of equipment,
and increased health risks due to pathogenic bacteria. This study investigates the formation stages,
structure, growth cycle, and impacts of biofilms in drinking water wells, emphasizing the critical
importance of controlling and preventing their development. Considering the vital role of disinfection
and continuous monitoring, adherence to technical standards and thorough supervision throughout
drilling and operation phases of wells are strongly recommended.

Keywords:Biofilm,drinking water wells, screen clogging, corrosion, disinfection, pathogenic
microorganisms, well performance.
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Abstract

Given the escalating groundwater crisis in Iran, a comprehensive analysis of the legal aspects of
ownership and exploitation of water wells has become increasingly important. This study aims to
critically examine the evolution of legal frameworks governing water wells, the intersection of Islamic
jurisprudence and statutory law, and the challenges arising from unauthorized wells and excessive
groundwater withdrawals. Relying on key legislative instruments such as the Fair Water Distribution Law
(Y3AY) and the Single Article Law on the Determination of Unauthorized Wells (Y- :4), the paper
investigates the current state of groundwater exploitation and its ecological impacts. The distinction
between usufruct rights and ownership of benefits is elaborated within both legal and jurisprudential
contexts. Additionally, the paper highlights inconsistencies in regulatory approaches, structural
deficiencies in enforcement mecEanisms, and the proliferation of legal disputes concerning water rights.
Emphasis is placed on the necessity of legal reform and regulatory coherence to ensure sustainable water
resource management and the alignment of private rights with public interests.

Keywords:Groundwate resources, Unauthorized wells, Usufruct right to water, Fair Water Distribution
Law, Water crisis
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Abstract

Submersible pumps are a series of submersible centrifugal pumps that generally provide water supply in
agricultural industries, firefighting, fjprinkler irrigation systems, residential water supply, etc. by
transferring water from wells to outside the well. In this presentation, we want to address the issue of
which type of submersible Bump is suitable for your use and your conditions, and in fact, we intend to
explain how to choose a submersible pum[). Choosing a good submersible pump requires accurate and
correct knowledge. To choose a submersible pumﬂ, you must pay attention to factors such as well depth,
well water level, well height, well depth to well elght ratio, the complexity of the well path, the type
and diameter of the pumping path pipe, and the number of connections. Submersible pumps are a series
of submersible centrifugal pumps that generally provide water supply in agricultural industries,
firefighting, sprinkler irrigation systems, residential water supply, etc. by transferring water from wells
to outside the well. These pumps are produced in two types: smgle-ﬁhase and three-phase, and are very
widely used, and of course they have different types with different characteristics.

Keywords: Submersible pump, well depth, centrifugal, submersible, water supply
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