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OPERATIONALS

ISy conducted in Pennsylvanialin late
Gt 75 water plants regarding filtered
eterturbidity. Evaluated plant size, plant
g0e, chemical treatment, type of process
== cguipment, type of filter media, filtration
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== “rates and operation.

Smgle most important factor was the
attentiveness of the operators




CHEMICAL TTIREATIMEN

I = Turbidty
i - . I

Alum Iron Salts Polymer
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WATER SOUK
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PLANT T'YPE
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SIL TRATION RATE
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o Furr dities
=——R un Time
= .After Backwash

- —With Increased Head Loss
— At Breakthrough
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eervash Change
2 1)) y5ical 7 ppearance

I Media Depth

ntatlons

: M unds

== —Holes

—Cracks
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SPERATIONAL MONII@

> OJ:@rve 5aCH vashes
OV rr» do thefilters cleanup?

— Afay ,u over backwashing?

_ _.-—-' el you under backwashing?
= ’Boes the media bed lift uniformly?
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~  — Are you achieving proper bed expansion?

— Is there entrained air when backwashing?
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AVigticonaition ISTyour media in?
=Core S mpllng
Sﬁ “Analy5|s
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= ‘Microescopic Examination
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= Chemlcal Analysis for Foulants

——

i\ I‘W . B



T
_ |~
R VSICALLONITORING

o [V[iel ”'JH




T

Gl fgNTTORITE

— ——

lises mud ba | formation?
| rm o5t alll cases mud! balll formation is
SCalIS sed firom inadeguate backwash
Hb_i': enough water volume
— Plugged nozzles

~ e Hardening of media due to calcium
carbonate buildup
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o rlow cle) yr Urget rid of mud balls?
= best vﬁv IS prevention

= JVJ / 1dVe some success in trying to physically
p the mud balls

= _ é are presently trying an NSF approved
"‘f: fsurfactant
-~ — Replace the media
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> Floyy e you'c atermine if'you have inorganic
foulisig oy /oUr media?
- C CIfe Sl pIe the media and have it analyzed

...

=ity Vo) _;_are a lime softening plant there is a good
= chance you will have some calcium carbonate fouling
Jt%kmg place
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.i: — Calcium phosphate fouling should not occur unless
- you would be feeding an orthophosphate to a higher
pH environment, > 8.5
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SR O U mea [a reuIearwit
— Czlle]l JE | carbonate?
=C rJJ(“a 1 phosphate?
= Potassium permanganate?
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-_-FTI‘GI’]?
- —AIumlnum?
— Biological?
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TE/PHOSPHATE

—=== ..-"ﬁesnduals of calcium, alkalinity, phosphate
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SAICIUM PHOSPHATE S
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MING plant that we wWere
rrr about calcium phosphate
‘uon Evaluated phosphate drop

J

Bmt of addition — 3.80 ppm of ortho
:Fop of filters — 3.62 ppm of ortho
Bottom of filters — 3.26 ppm of ortho
Clearwell — 3.18 ppm of ortho
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K GSECEOMMOoNn problem assoaated with
czlleluiggh -‘arbonate fouling is overfeed ofi
JJme

m : IIy @ccurs when raw water quality
=2 ,, nges without operators catching it.
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= ﬂ*«Have had numerous plants call about

_-"

~ white water running to filters, filter runs
only a couple of hours
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CALCIUL 'CHAWE/P

SAVoLTHilters are plugged withi calcium salts' how
clo et Jr- bout cleaning them up?
= YOU car “try seguestering the calcium with a

...

ob phosphate. Slower process requiring time to

-L__JE.---'
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‘cleanup the filters

= CI_chze the filters. Rapid but health risks associated
- with it. Can create problems if not done appropriately

G

- — Change out the media
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Wlisyyacre We concernedtabout calcium salts
OIJJJJ’JJ our media?

SIYEdial oullng changes the porosity of the
Brnedia and the filter. Particularly true with
=———a ﬁqraate and granular activated carbon
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= Severe fouling can create channeling in a filter
- bed

— Fouling affects the density of the media
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., you are supplying properly
jater to the filters

ater to a filter usually results in
ex i"‘ t water out of a filter

@orly treated water to a filter usually
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' "-j' results in fair water out of a filter
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SES0 EValliate and Improve chemical
oerforsl rmf"' s
— Jeif JELJrE
— HJJO-E:: :I:Ers
— Pi Gtstudles
= ~I|’:i plant trials
'=:" ~ — Equipment
z ' e Streaming current monitors
e pH meters for lime feed control




PILOT FILTERS

WEB WATERPLANT P LOT FILTER PROJI|I CT

P LOT FILTERS STUDY FOR GAG FILTER MEDIA
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SRS SO NEMICAIS tor ENNance
turolelfay vremoval

= rJ\/rJrj 7/l components of metals enhance the
everalliperformance for turbidity removal.
—Inist |s true for aluminum, magnesium and

= L:.: = @n
= — Filter aids have proven to be very effective in

— reducing finished water turbidities. Applied

- during normal run times or in backwash

Waters
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Valys 1o utilize C emicalsito enhance turbidity
rerroveElls ~t0nt)

— Acpylels hide use in the treatment process have
Jov\ e cI turbidities to the filters and after the filters
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& Inorganic/organic combinations have proven to be
= more effective when used together than when used

o

~ separately
- — Utilizing polyphosphate in lime softening applications
to maintain the integrity of the media
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PRNIGENSOIENING Plant With Pretreatmen

— HroJPm” s
CEEt g finished water turbidities, >1.5 NTU's

= Cause:
-.:F rer er fine suspended colloidal clay

-h.-

Se) ﬁt'ion
~ » Increased lime feed to utilize as much magnesium
hydrOX|de for removing the clay material

Result

e - o TJurbidity was back below 0.5 NTU’s in less than 2 hrs and
below 0.1 NTU’s in 8 hrs.
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o Lirne s fe Ingf Plant’witih Pretreatment
— Propldilis =

) r/mec ﬂnlshed water turbidities, >1.0 NTU's

— fr] er:i

ﬁ’e?feed of alum

‘cﬂhon

~  Decreased alum feed, added organic polymer, went through
= -;:.-:*.-- extensive backwashes to clean up fouled media beds

== ——Reslt:
o Turbidity was back below 0.5 NTU’s in less than 4 hrs and
below 0.3 NTU’s in 8 hrs.
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CASEHISTORYe®

SNIHENSOIERNNG Plant WithPretreatmen
— Prgbler‘rﬁ
SREXCESSIVE White water running to filters, short filter runs, <
BTQJ

CEJL

S _ mg runoff, extremely soft water, overfeed of lime
C mpounded by recommendation to increase alum feed
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== "Solutlon

= _-;___:'-";’:' -~ e Decreased lime feed, decreased alum dose, ran extended
~ _ backwashes

- - — Result:

o Filter runs went back to normal times, finished water
turbidities dropped substantially within the day
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SNiitirbidity spikes during backwash, adjacent filter would spike

IJr% {C G 15 to 0.30 NTU’s

- CEJL 3

.- 6J:Tbllng of velocity through the adjacent filter, elimination
== 0ff potassium permanganate
"'"r—E—

— ~ — Solution:

—
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=, Applied an acrylamide polymer at a low dose, 0.05 ppm

e i

- during normal operation

== — — Result:

o Turbidity spikes disappeared, and actually improved over
time after the elimination of potassium permanganate



NI IERS OILENINGF Plant Wit
goonlem:

J r/ces_sjr- ‘Carryover firom softening basin, resulting in higher
liRisSied water turbidities and' shorter filter runs

— ijs,e; Sy

-

_ emely cold' dense river water and increased flow rates due to
= =bf three basins taken out of service for annual maintenance

__R: fcletd an acrylamide polymer to the softening basin
= “"‘-'-_-;—-:, esult:

= e Carryover was eliminated, filter runs exceeded times prior to basin

~~  taken out of service, sIudge blow offs were reduced by 67% and
finished water turbidities are the best they have ever been. Decided

to feed acrylamide year around.
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