&\ dx.doi.org/10.22093/wwj.2018.101905.982

Potential Application of Reclaimed Water for Potable

Reuse: Part III- The Path Forward and Implementation

Challenges

M. Kayhanian!,G. Tchobanoglous?

1. Prof., Department of Civil and Environmental Engineering, University of California,
Davis, CA 95616 (Corresponding Author) mdkayhanian@ucdavis.edu
2. Prof., Department of Civil and Environmental Engineering, University of California,
Davis, CA 95616 gtchobanoglous@ucdavis.edu

(Received Apr. 11, 2018  Accepted June 7, 2018)

To cite this article :
Kayhanian, M. and Tchobanoglous, G., 2018, “Potential application of reclaimed water for potable reuse: part I1I- the
path forward and implementation challenges .” Journal of Water and Wastewater, 29 (4),61-74. (In Persian)
Doi: 10.22093/wwj.2018.101905.982

Abstract

This paper (Part III) is the third in a series of three papers on potential application of
water reuse for potable use. Introductory and background material on potable water
reuse was presented in Part . Technical and regulatory issues related to potable water
reuse were presented in Part II. The principal focus of this paper (Part III) is on the
issues that must be evaluated, beyond the technical and regulatory issues discussed in
Part II, when considering potable water reuse. Topics addressed in this paper include:
1) the path forward for potable water reuse in Iran; 2) implementation challenges,
including those associated with public outreach for potable reuse application in Iran;
and 3) closing thoughts on the future of potable reuse in Iran. In the path forward, the
case i1s made for employing a decentralized wastewater management strategy utilizing
satellite wastewater reclamation facilities for water reuse, including potable reuse. The
lack of operating experience with advanced water treatment facilities and potable reuse
regulations are among the many challenges that must be overcome in the
implementation of potable water reuse in Iran. To meet future water needs a sustainable
water resources management program that includes potable reuse, as part of the water
portfolio, must be developed for Iran.

Keywords: Potable Water Reuse, Path Forward, Central Wastewater Treatment,
Decentralized (sttelite) Wastewater Treatment, Implementation Challenges,
Public Outreach.

Journal of Water and Wastewater ) W gT E o
Vol. 29, No. 4, 2018 VWAV Jlo oF o5l Y 5y



dx.doi.org/10.22093/wwj.2018.101905.982

t SO B lao (&l g T 3 dusro salaiw! fuwilis
bl g bow p -pow v

Y é . AR
eSSl posr - OleS S s

(3 ol 218 ¢ 20 i 2 IS olKtilo cmyj daroma g (00 groige Sy colil -
mdkayhanian@ucdavis.edu (Jgtue odiu;g3)
15yl sy 215 ¢ s 3 el 2,1 SIS ety j Jauzma g oyl yos owdiga b edlial -
gtchobanoglous@ucdavis.edu

QYN b pde AV/V/YY sl )

lo s P11 3 Oygo 4 dlie (pl @ £l 5l (Sl
LI § B0 b — p g ik I B oo (5132 0T 3 Sudo 0aliu! Jamliy A YAY g w555 92 o (oS
Doi: 10.22093/wwj.2018.101905.982 .51\-V§ (f) Y& «oNoL g of ad>w

0 S

GleWb] ! S B las 1m0 50,5 Jailiy 9 & 51 dusme 03wl 390 ;5 Yo (6w 51 LS (mogw Al ()
A byrpe Oy o g (o8 Jiluwe 9 Jol s ;3 (S Bl (g1 O 1 3o o3lisen] 9305 3,90 )3 Sleige 9 (Slole
oY Sy e g i Enlio g1y Blams g 35 poF cdllio 31 ity o2l ol B b &1l og3 Wlis 43 _soges Casdlw
N agi 300 il (S Sl (g1 O 51 3uome 22l pIRId & & ! (TS @ bgryo g 09 (i 45 bl Sy
&=t & 31 a0 03wl (5150 gl 4 9y 01y (Y iuw] 15 3050 Jolid Cawl oS aid1dyy T 4 Ao (w13 &5 ol .3 S
13 3o il (GLET 1 (gl p1 o2 B3| Jylg 4 bgye gl il aloa 51 b Lills b allia (¥ (lp! 3 (S Oyl
2 (SB Blae gy T 51 duoxe oaliiw! aais] 390 45 Sl ks (1 g ( S G ylae (gl O 31 dasme a3l b bLJ
3B ey 390 (SIS Byluae 55 dazme o3l 1 9508 0y Ol 4 OIS 35yl pud Co pate (S35 1 il 2
3 33 o3l (62 9 O ) 5 3908 50 (el e cliin BUES 3 55 e s ks Slasadl 1 o 13 o5 3,8 0
i 33 0 5y i ol 31 (5,1220 0 4135 39205 22908 50 0305l (S o SIS sl L
O 1 3uom0 23Lw! (635,15 4 (5l WU oS Wiud (gBuI0 S Wl 5 o diged ( S Ujlae (5l T 51 e adliiu]
O @ilie o Jlagly el S gl ol 53 2 39008 31 ubids (ymali (51 Wiged @ 50 )5 53 (SIB B jlaa (gl

sy 0 PRI (659 00 il b (SIS Bliae gl T 1 3000 o3l ol &5

(SILo8l) 35 poio put dgiuas oMbl 35 jeio dual (S 8)las Slu DT Jl Saxe oslaiwl :saulsslac s

Y

S T 5l baea VT J oS Coanl o (S5 Gyl gy
Sl T 3l i sslizal 5 phiag OIS 4 56 sl eias
s 3 e b T Sl Slesliel 5 S5Ls Gl
e33 e 3 (S5Ls B lae sl O 5 same sslizal | shaes
ol g2 ssba 26 5 p s dlie 5l Bus il Zy 5 1)
O 5l samme sslinad il 6,88 & slbas b () 13 ol
Cbse sty b dlis (Y ol 4l s (S Golas 6l

Journal of Water and Wastewater

doddo —
Jeedly 3550 53 i dlin S 5l Ceand 5T 5l dlis
Jol e s oml S5 Gyl gl m o 5l saimae ssli
ml 53 S Oyl g samme sslial |z Eslan
izl 5 (S5 G5lan () m OF 3l same sslial (st
sleains 2l bawlin 53 (s O lan gl o 5 same
(o 3os o 4y by o Blas s )0l b o 3K s
5 sme salazal 55 (g5 5, 8w iy gl ) ekl 5| o lads sel

Vol. 29, No. 4, 2018

Q

VWAY Jlo F o,led Y4 5,00



4

dx.doi.org/10.22093/wwj.2018.101905.982

weeisly o 1 oazmo dlil fuilsy

tr 5 dm an b Ol el S g5 adlin 0 4S5kl
Gl i 53 i san ol gLl S et b il il
ol sla s 5o o Yo s il wihs s 5 Sy
Gl aial SO 4 sl g e b 51 ONSB o]
E) <5).9Tc—°-’. e S35y (el 53 S5 5 o0 St (555 5
WJle gl osols S8 Cas s s 4 (5lila dbais (Sos 55 s
Sheasls S5 sed o tsu s b ddal o 5 S5 0e Lo
0 Y gome NS (555 mox 35 sate (5l s loiez S LT
S Lzt ps bLis G wis gl |, oMb o Sl g
355 S k5 (S Dlan (sl T S s eslizd
ST Uit 5o, ol s sl s Jdss Vsans 54
305 ol 355 o s game (S dias 5l s bl 4 L5
oy S0 gt ol i saome salizul U 0t o Eesly
Ol iz 51 53U 5L0 O Jlisl Jsare i) sl s
i Sl sl s 5 3 oozl 3550 o 4 555 0
ORI P JUNCHINON AR ENNE SUCHIN SN WIS
23Sy ol 5 Jlashsl en 4 (Kb 5 (S G las
sl (55 0 VS bas Sl

olai) ISs s o bl oMb eias Sl ) £ 5 4
WWTE 35 i Slals o) 0 ol s ool
iz L S Sl ad s oY wdas ¢l S sl G laze
B s, S o 13 (ls e e 3550 S (535S dilata
Goslan gl sl 5 o O lnto Gl agids ol 51 s s
il O rimas 558 518 skl 5550 (KU 2 05568
U s, it 4ty O aiay Slal S 4 ol sioe | 0
s 3 s b Gy b 51 (SOb eslinal (sl 55 <l
S 5oLl oM s Sl 3 55 5 el ol |
SRS oL 2 Sl phsy o sd e bl (2l Al 5 Ol e
&l il Slacmy 5058 e Al ool YL S S
3558 a5 oMl 5y g0 05 e dibate s saome slize
g5 ol ey 48 5,3l NS ias Ol s g
LsS B lan gl s s OB 555 0 4 (5,5,
S ST K i g ool o3 51 e s 055
Voo s glos s sl pata 53 s sl Ll 5 0asiS
S o B eslinal 350 5 5Sama 5 g5l aih slaglens e

Journal of Water and Wastewater

Sk (Y 5 0ol ml 5o S5 Byl gl O 5l suome sslicul
53 SO B5lae gl O 5l sasma sslizal sanT 5550 55 SUL

&)= T o saze saliial 5,88 4 slacs 5 -Y
ol ») s 6(3[:’ <8 lae
Olm) 48 O 5 528 ISt 4y (St ot S50 53 35 09
S M K S pon dian il 2l ol L Lo s s
3508 (HAod St falS y Ss gl ad el iy e
2ol gl lul Cy pas el wliy SO S el oY O
olasly s el el cnl 51 i ol siea 258 ps 528 IS
31 sace salizal adaz 1o ) suime sslizal Calisn gloaine
555§ m5) A8 Sy Tty o (58 4 (S5 OBl sl
=28 01 5> O 558 IS o 3 (05 5 sl Vo
S Ol sl O 5l e sslizal (gl a8 e Wl Sl
o s OV g sl 0 5Y L Zully S o dias 5 0l s
b g slapad el 5 (52 sl 550 5 e slopad T
25433l 0 &S (5,505 Dl aind S5 Vs s iy 5o
103 5 O 2 3 S 5l saze sslizl b (S8 4 b bLs
58 g oy G e 5o 5 B

sazme ool il a0l ooy Jogeed 5 g e S sht0gy
Lot 5 b s b 0l 53 (Sb G las (sl O Sl
S5, 8 o OB Sl o s 3l mal 5550 00
() rasl 5 7S et (1 e 35l Sleslin il el
samn s3lizal () 550t S ias Sl 6,5
BB 5t b apias Sl s Shas Ll (Y o0 S
33 O sloalbsaduar s g5 (¥ ool 51 sams salizal 1
sl (¥ 5 0ol iy Sl (s 55 b sl
iy aiar Sl IS s 155K Slacals 1 ol san

yh oo sslizal =L 5L O gl S T

&l S peta e oML dias Sluwnl g S 4 -V -Y

< ) sz sl
33 ol Sl i 5 (ol b LMl e
ool s Shas 5 g s ey s3leiing 5357 30 sLasbs apicas

Vol. 29, No. 4, 2018

VYAV Jlo oF ol YA 000



dx.doi.org/10.22093/wwj.2018.101905.982 wslsilsz 7192 9 HlilgnS dgeuno

41
P gias 35 055
L 87\ £ > el O Gl ahas
bbb 5l (o) 5 ol sl J Q\/«
s 25 silr by b _ rl:‘n,;T;ﬁ.L,E e
S ) JOW Sledd a5 O b sl OF e 55
0O 00— il <5, g e
aly o 3l e 23 T 585 - Selil o e
[ I R
‘ T G g SIS
Y e gt i ) SN
S O s i S
. ; AN Sl bz cex
/
SN R A i
| 1
N ‘ ‘ ‘ ‘ ‘ L ol i ol (©) s b
AN PR EEE S e e e
ST S (S Sl . S
O pan
55 Gl b 5 b dllate OMSL Lol 0l 2 iS5 ) e e a5 O e
Slagals 45l 2313 5050 5 b i
e (A2t A e
OB Kt ol 45 b Solas gl I . _
< : i e s (8 3k T oS0t
Jobe ys Samlil ey R
G I ekl
bz 3l pmess = | RN TR P
Z ] it 3t
s 7R -
\—v :?:ishsu:f; AT ol iy Sllasil {35 Lk }
Lokl ke
/ St il shye sl 9T S g kS a2
(e S O a4 SHsb s 55l 2l sl b 5 ez oalizal
bk gl bl oML wias Sl (b) ) 2T 353k gl sl SL ahas Sl (a)
e SO et Blas 51 (2 el 5 51) ST Jomem 52 (S b B las gl (650 £5
Fig. 1. Schematic view of an integrated decentralized wastewater management system employing satellite
wastewater treatment facilities: (a) satellite WWTF for non-potable and potable reuse, (b) satellite (extraction
type) WWTF for local non-potable reuse, and (¢) satellite (interception type) WWTF for onsite non-potable
reuses including toilet flushing, cooling water and landscape irrigation at building complexes (Adapted in part
from Tchobanoglous et al., 2014).
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Appendix

Water supply storage reservoir

[

Groundwter augmentation
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e
J K Raw water
Surface water

=D Drinking water treatment plant

with injection wells \ A augmentation Drinking water augmentation
O O O / augmentation with water from AWTF premitted
/ as a drinking water facility
Injetion wells [ )
I:I - Other reuse \
™ applications ~ Collection
Spreading basin PP system o
o AWTF trunk sewer High-rise
P ~. building |
/ AN Flow (typical) Centra
)/ \ direction treatment
| \ e plant
T ) saten
\ ! . .
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AN _/~ for non-potable and -
~ . o loca
S~ potable reuse
City district reuse

or residential areas (Excess flow and
waste solids to central

treatment facility)

water body

Collection system - l\_llcé_n-potable —
in-building reuse
trunk sewer ——» g - ——| Inbuiding
le >——«|| —reclaimed water
Waste distribution system
S . solids 1 .
Z creenings e ——- || To outdoor reclaimed
z M. water system
| Satellite Flow equalization ﬁ E
WWTF tank
Reclaimed water
l /047 storage tank
Waste to
To local Trunk sewer collection Treatment process for
reuse system on property water reuse

(b) Satllite (Extraction type)
WWTF for local
non-potable reuse

(c) Satllite (Interception type)
WWTF for onsite
non-potable reuse

Fig. 1. Schematic view of an integrated decentralized wastewater management system employing satellite
wastewater treatment facilities: (a) satellite WWTF for non-potable and potable reuse, (b) satellite (extraction
type) WWTF for local non-potable reuse, and (c) satellite (interception type) WWTF for onsite non-potable
reuses including toilet flushing, cooling water and landscape irrigation at building complexes (Adapted from
Tchobanoglous et al., 2014).
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Legend

City of Los Angeles

A Regional WWTF

O Satellite reclamation facility

O Stand-alone reclamation facility

County of

County Sanitation Districts Los Angeles
of Los Angeles County j— .

A Regional WWTF < City of e
® Satellite reclamation facility [ o ©
B Stand-alone reclamation facility

Note: Excess wastewater flow,
solids, and waste sludge from
satellite reclamation facilities
treated at the regional WWTFs

Figure 2. Location of satellite reclamation and regional facilities in the City of Los Angeles and in the County
Sanitation Districts of Los Angeles County
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