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Today’'s Presentation

City: o Viesa Arsenic Compliance
Situation

Technelogies Being Tiestediin Mesa
x Adsorptive: Viedia
s e Exchange

Results frrem Benchrand RPilet Festing




City' of Mesa Arsenic Rule
Compliance Situation

Supplies
a Surface Water — 136 MGID
x 38 Wells'— 90 MGD

22 \Wells impacted because off new ML
n 14 \WWellsi =10 ppb
n & Wells within 20% VICIL (&' pplo)




Arsenic Remoyval Tlechnology
Testing In Mesa

Project Geal Adsorptive Viedia

s Determine: most a Bench Testing
appropriate s Pilot Testing

iechnologies
lon Exchange
= FOeUS onl Falcon

Field Welll 4. Water - Pllot Teste
34 pph; Arsenic
7.7 pH
39 ppmi Silica (as SI02)
15 pphb Vanadium

0.017 ppmi Phosphate
(as P)




Adsorptive Media Arsenic
Treatment

Advantages
a LOW coSst
= SImp

Insta
L] Simp

e
lation

e eperation

= Not limited to
sple source

N FuIIy

autemated

turn-key: systems
available

Limitations

= Only removes As(\)
SOme media

= Lack ofi As
selectively

» lnterferences
m Releases
s pH dependant

= \\/aste disposal
CONCerns




Adsoerptive Media Bench
Testing

Sereen

adsoerption

treatment

technelogies

» [\WGE plases of
Pench testing

Batch Tiesting

Rapid Small Scale
Column Testing
(RSSCT)

MARIZONA STATE
UNIVERSITY

ASU Graduate Students
Conducting Bench Testing Under
Direction of Paul Westerhoff, Ph.D.




Adsoerptive Media Bench
Testing

City critera for media selection for
plleting

s pH adjustment

x AdSerption; capacity,

s Cost & operatienal consideratoens
x NSE apprevallstatus

Adsorption Medias in Bench Testing Program

Activated Alumina (baseline)

Iron Modified AA

ZV1 w/ Silica (AsRT) developed by the University of Connecticut
Granular Ferric Hydroxide (GFH) supplied by U.S. Filter
Bayoxide E33 supplied by Severn Trent

Sulfur Modified Iron (SMI) IlI

Z33 supplied by Water Remediation Technology

Metsorb G supplied by HydroGlobe




Adsorptive Media Bench

Testing

Phase Il — Batchl iests Phase Il — RSSCT Tests

Screeni several Conduct continueus
adsoerption meaia fior flew: column

% arsenic removel exXperments with
Wit Viesa Walter Petter perferming

Compare media at 3 Phase | adsorhents
pPHS te determine if Determine predicted
pHEIadjustment media life for each
reguired for piliet media

testing = Expressed in bed
s Ambient (7.7) Volumes

m /.0
m 6.5




Adsoerptive Media Bench
Testing

Batchr Test Results

s Media perfiermance: ranked from highest to

leWest
SMI= ZV1 = Bayoxide E33 = GFH — AA — FS50 = Z33

s lren release preblems with ZV1 and SV
Decided to discontinue: testing off ZVI & AA




Adsoerptive Media Bench
Testing

RSSCTF Resulis

s Media perfiermance: ranked from highest to
loWeSL

Bayoxide E33 = GFH >=Metsorb G = Z33 = ES50

s RSSCI bed velumes not calculated for SV
due te upfiew: design reguirements

Additienall Iren release testing conducied




Adserptive Media Bench
Testing

RSSCT Bench Testing
Arsenic Breakthrough Curves
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Adserptive Media Bench Testing

RSSCI Comparison E33 & GEH fier 4 GWVS 1n Arlzena
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Prof. Paul Westerhoff, Civil and Environmental Engineering, ASU (Tempe, AZ)



DSWA Criteria Matrix —
Adserptive Media tor e Pilot Tested

DSWA' evaluated ASU bench testing| resulis
& GUhEr critera for media selection; by,
descending erder off importance

s NSE approval status

m Bed vo
= Bedlvo
= lron re

umes/$/1b
Uumes treated
ease Issues

» pH adjustment requirement petential
Z-33 = SMI-IIT = Bayoxide E33 = GFH —

ESS0




Adsoerptive Media Pilot Testing

Pilet testing conducted in DSWA: pilot
system

Media

m As:X"P

s Bayoxide E33

s GEH

CACK

[Designi Eactors _.
= Downflow A

™ e
a Parallel Bayoxide E33 & GFH Media

m 8" Columns




Adsoerptive Media Pilot Testing

Stant-=up
s Media handling - satety.

x Conditioning
precedures

RoUitine Operation
= 5 minute EBCT
s 5.7 gpm/it?

Routine Maintenance o R
s Backwash driven by A P e
= Backwashi disposal

= Media disposal




Adsoerptive Media Pilot Testing

Constittients ol concern for this Water;
s Arsenic

m Silica

s \/anadium

s Heterotrophic Plate Count

s Contaminant releases




Adsoerptive Media Pilot Testing

w
(&

w
o
|

N
ol
|

Average Influent
—— AsXnp
—— Bayoxide E33
—= GFH
—— 733

N
o

[EEY
o1

S
on
=
31
© i
=
)
w
=
<

10,000 20,000 30,000 40,000 50,000 60,000
Bed Volumes




Adsoerptive Media Pilot Testing

Arsenic, pg/L

o
o

Arsenic Removal Bed Stratification
Bayoxide E-33
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233 Adsorptive Media Pilot Testing

Pjlot testing conducted i Water
Remediation: rechnelogy: (WRIH! pilot
plant

Media — Z-33
[Design
x Upfiow

= Series configuration
SIX columns

WRT Pilot Columns




Nermalized
/33 Breakthrough Curves

WRT: Arsenic vs. Bed Volume by Column

Out of Operation for 48 days.

——"WRT-C1
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15,000
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Adsoerptive Media Pilot Testing

Bed Volume vs. Silica

Average Influent
—e— WRT Z33
—@— GFH

Solmetex AsXnp

Bayoxide E33

4,000 6,000 8,000 10,000 12,000 14,000 16,000
Bed Volumes




Adsoerptive Media Pilot Testing
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Adsoerptive Media Pilot Testing

- INF
——GFH
Bayoxide E33

Well Shut Down

Days in Operation




Adsoerptive Media Pilot Testing




| essons Learned

Bench testing| can be used to screen better media with specific
Waters

s RSSC Testing may be used as a teel to predict media behavior: i
there Is not time to pilot test

Media may. remeve: Arsenic diffierently due to specific wWater
gualities

s Sometimes they lhehave similarnly, other times not
Operationall constraints must e tested prier te Serving water: te

distribution: system

s Ensure media wellfprepared by manufacturer teraveld 1ren
leaching (Fe/Mnifielalkits availaile)

s Ensure media releases; are avoided (measure turoidity)
a Aveld lren-bacterna and biefin growin

Operationall teols can he designed o predict hreakihrough

Used media pass leachingl tests; although seme parameters Were
close to changing the classification for dispesal

E33 media sole-sourced for first round and! indefinitely, unless new
media provider demonstrates they can outperform E33
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Questions?

Contact Infermation

Micheller De Haan
Damon S, Willlams: ASseciates
2355 E. Camelback Road
Suite 700
PRhoenix, AZ 85016
602-217-1022
mdenaan@dswa. net
WAL ASWa. Net




Take Home Message

Get 10 kKnew: your water!

s Collect samples for arsenic
Impacted contaminants at all
Wellst albeve: 101 pplr er Within
margin of satety (8" pplo)

s Compare your water guality
data te ploet test sites with
similar water

x Determine Ifi pilot testing
required for your Water;

x Get started! If you have not
alreaady




Adsoerptive Media Pilot Testing

Bed Volume vs. Vanadium
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Adsoerptive Media Pilot Testing

Pilet testing
completed wiith
283, GEH|
Bayexide E33

Additional pilet
testing with

Asc X developead
Py Selmetex

Loading GFH Media




