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s\/ater Quality Master Planning
) Planrf?" considerations for UV &
J'J'JF*? raneS
S se study

6me closing remarks
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\/\/rJEdrmﬁMls\ er Planning
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BI[1E55 risk of obsolescence of capltal
Ingle ___ovements

J "ritizes capital improvements program
== __rowdes common vision of the future
; ® Stays ahead of regulations
~ e Cost efficiencies
e Utility controls its future
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ARBWETrS, Threg Questi
\\here are we at?
SNV/liere do we want to go?




" Defines Processy.

= Source Waters
= Treated Water
= Delivered Water

" Treatment processes
=Conveyance systems
=Water age

Facility &
Process Review = Who does what?
= Skills

Organizational " Training
Review = Priorities
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= Compliance
= Utility goals
= Address
uncertainties

Facility &
Process Review

Organizational
Review




Recommendations
For Early Action

Assess Existing

W
Ob; ? Identify Develop Desk Top Gather
— CCLIVES WQ Improvement g Assessment g Supplemental
) “Gaps” Alternatives Information

-~ Facility &
= Process Review

— " Initial Screening
Organizational sData needs
Review =Revisit WQ objectives




Facility &
~ Process Review

Organizational
Review

Identify
WQ
CCGapSQ,

Recommendations
For Early Action

Develop Desk Top
Improvement g Assessment
Alternatives

" Monitoring
=Bench pilot, full-scale tests
*Modeling

"[nterviews/workshops

Gather
Supplemental
Information




"MapZ DefinessProcess™

sSchedule/staging
= Decision points
=Costs

Detailed Revisit and Create
Assessment Finalize WQ Agenda of
Of Alternatives Objectives Actions



Membranes and 5=

What do'they do?™

First and foremost, they are primary
rJJere tants

rJJF' 5 are our most robust primary
nfectant
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Vagind Membranes:
What do'tr
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‘ue” Multiple Barrier
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Physical Removal + Inactivation® = Primary Disinfection
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= Physical Removal Inactivation
Conventional Free CI = . =~ .
Filtration I Dlsmfectlon = Primary Disinfection

3 log



Viembranes and 5= -
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® 5tr LN ast barriers to cysts
\[0) Dwn” DBPs

X|dat|on

E’;T&O control
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Selfipleslnactivation Dz
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t Organism Inactivation (2)

acteria 4-log 3-12
Crypto & Giardia 3-log 14

— —- ‘Rotavirus 4-log 25
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i ~ Adenovirus 4-log 215
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Removal St‘tch
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Year

e

Process

Log Removal

BRI,

Jacangelo, et al. 1997 MF > 7.0%
@livieri, et al. 1987 MF 5.6

"I Schneider, et al. 1999 MF > 4.8

“[Kachalsky, et al. 1993 MF 6.6*
Jacangelo, et al. 1997 UF > 6.9*
Dwyer, et al. 1995 UF i)
Trussel, et al. 1998 UF > 5.1*
Kachalsky, et al. 1993 UF 7.4

* |ndicates removed below detection limit

e
(S
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RESEArChEr Year Process Log Removal
Jacangelo, et al. 1997 MF > 6.8*
@livieri, et al. 1989 MF 4.8
'Schneider, et al, 1999 MF > 4.2
= [Kachalsky, et al 1993 MF 5.7
| Jacangelo, et al. 1997 UF > 4.8*
| Dwyer, et al. 1995 UF > G5
Trussel, et al. 1998 UF > 5.1*
Kachalsky, et al. 1993 UF > 7.1*

* Indicates removed below detection limit



(Y ot
Viembrane and UV:
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bIDisinfiection mechanism
S IMembranes » Physical Removal
— UV - » Inactivation
= Embranes remove particles

- “_"*Cost
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URIGCOST Of |rea ﬁent Ok

rr\/r)ro ~=3ra | # =

Ozonation
(dose - 3 mg/L)

-~ Ozonation
(dose =7 mg/L)

-= Chlorine dioxide

-0= UV Disinfection

2, o~ MF/UF e
= o
& =
= 5 —a
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0.1 mgd 1.0 mgd 10 mgd 100 mgd
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Mérrurr and UV

10 mga 100 mgd
Jvlemig_} 0.9 0.7
v 0.1 0.05

e

i - m—
-

$/k-gal
Total Cost

- What is the value of cost difference?
- e Particle removal
® | ower uncertainty over level of treatment



2ditiona aroacmo mu mr)J_L

seiier” is being'challenged

e -

Hit@tion + chiorination = unprecedented SUCCess
e CI allenges
J rﬂ p z‘ospor/d/um

"i Membranes
° DBP @e]gluge]
® Doing more with less



-Neg ' Forecasts
ge 2 compliance

Total Log UV with MF or UF
= | conventional
~ [Bin1 3 3 Y |
~ |Bin2 4 A Y |
Bin 3 5 K1 K14
Bin 4 5.5 A 2?

e Rebuild multiple barriers
e New WTPs == membranes

® Filter expansions or replacement=—% membranes




- No Additional Crypto removal/inactivation
~. GAC
MF/UF/INF GAC (3%)
4) (4%) /(3%) Conventional MF/;}:/NF
'— (63%) %)

onventional

- Chloramine Chloramines (63%)

- (15%) (15%)

UV not included UV included

Preliminary Draft: Working group document subject to change.
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Additional 1 log Crypto removal/inactivation

Conventional/
Chloramines/ Cl0O, (2%) Conventional/
Chloramines/CIO,
(2%)

~ GAC
B (6%)
MF/UF/NF

GAC
(4%)

uv

MF/UF/NF (68%)

(5%)
Ozone
(82%) Ozone
(21%)

UV not included

UV included

Preliminary Draft. Working group document subject to change. ‘



-Neg ' Forecasts
ge 2 compliance

Total Log UV with MF or UF
= | conventional
~ [Bin1 3 3 Y |
~ |Bin2 4 A Y |
Bin 3 5 K1 K14
Bin 4 5.5 A 2?

e Rebuild multiple barriers
e New WTPs == membranes

® Filter expansions or replacement=—% membranes
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Shdentify future water treatment processes
= Mea existing, future water quality goals and regs

— H ovide additional barriers against microbial
| contaminants

‘ = Allgn with overall mission & strategic business plan

UV & membranes investigated
— Conceptual facility alternatives
- — Bench-scale UV testing
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Membranes

" Inactivation barrier)

Enhanced inactivation of
unregulated organisms

$53-60M present worth

Meets LT2ESWTR requirements

® Multi-barrier protection
(additional physical barrier)

® Enhanced removal of
unregulated organisms

® No potential to form DBPs

sabejueApesiqg

Potential for future identification
of DBPs not currently known

Potential for DNA repair

Potential for microbial
regrowth

Potential for increases in
DBPs

® Contaminants smaller than pore
size will not be removed
(prions?)

® Single inactivation barrier

® $170M present worth




- Baseline Scenario: Current Treatment Process

Conventional
Treatment |
Reservoirs Se_condar_y _San_d <0.15 GAC Filter Clearwells
Sedimentation Filtration NTU CFE
- ERRLARRRERRRE,
- - - - - - - C ;
° I : Indicates that credit
| op Point of Bin | s i : i was achieved using
|’ Determination I St : : : a physical removal
i =l l o k06T log ™ 1E Olog il barrier.
|
i : | | |
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Scenario B: Post-GAC UV Light

Conventional Treatment

-Coagulation

. Reservoirs Secondary Sand <0.15
b & Rapid Sedimentation Filtration NTU
Settling M
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Process
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GAC
Filter

+ 0.5-log

Ultraviolet

Light

+ 3-log?

Clearwells

+ 0-log

ystem

>

Bin 4
Bin 3]

Bin 2

Indicates that credit was
achieved using a physicd|l
removal barrier.

Indicates that credit was
achieved using an
inactivation barrier.
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Cumulative Log Credit for Cryptosporidium

N W A a0 OO N

Coagulation
& Rapid
Settling

+ 0.5-log to
+ 1.0-log!

Reservoirs

+ 0-log

Secondary
Sedimentation

+ 0-log

Microfiltration
Membranes

—_—

+ 6-log?

10

GAC
Filter

T T
e s
bt

St
S

it

S
bbbt
LR LR L L

+ 0-log?

<0.15 NTU

1+ 0-log for CFE
1+ 0-log for
tindividual filter
| effluentd

4

Scenario C: Settled Water MF and Rapid Sand Filters
Abandoned

Clearwell
s

+ 0-log

!yslem

Process

Bin 4
Bin 3

¢Bin 2

Q

ndicates that credit was
chieved using a physical
removal barrier.
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SV & embranes are each able to meet
rucurr ‘Water guality goals and regulations

> UV ﬂllowed by free chlorine was effective
= against all organisms tested

= No Increase in DBPs or AOC
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SIStirategic business plan “futures” workshop
mrJJm led UV will play a role in future

S0V enhances multi-barrier protection by
=D @Vldlng an additional /nactivation
‘ljarrler




in, C

e

SVaster plan WQ just as you do your other assets

eRPIan! disinfection comprehensively — not as
mrm technologies

S3\ou have to decide what "multiple barrier”
1‘“ 1eans to you

= e Don't limit the future to today’s bad stuff and
technologies

® Fventually you're going to have to get it out of
the water - plan for technologies that do this

—
—
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==}
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