Workshop — Thorough mixing crucial
to healthy potable water storage tanks

DICKINSON, N.D. —In-

and cycling operations for
chloram-

erensingly ltrlulnnl regula-  both chlorine and
tory standards for potable ine-based systems.
water quality are causing sup- Of intérost to anyone who
pliers to review their reser-  manages potahle water stor-
voir/tank trestment, mixing  age aclities, recent tests and
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analyaes have provided a
breakthrough in water cirou-
lation technology that enables
not only meeting higher stan-
dards, but also the improve-
ment of overall health and
guality of pota-
T
ad throiigh
rination or chlo-
T L.
For thi most
part, petable water in Morth
America i8 still treated by
chlorination. However, much
of that wailer comes from
lakes, which often eontain a

substantial dng'rm of orgnnic
mun it matter troms-
Intes ta ime demand,

Sa, in order to maintain
l:fﬂdﬂlred reaidunl chiorine
| throughout the arva sup-
plied by the tankfresorvair, &
higher level of ehlarine is of-
ten injected into potable wa-
ter that origmntes from Inkes.
This is particularly the case
durnng wanmer moniis.

Chlorine Lo orERN=
ic matier ean produce un-
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Thorough mixing crucial to healthy potable water...

Continued from Page 1
healthful disinfection byproducts
(DBPs) including trihalomethanes
(THMsz} and haloacatic acids THAAS),
Because uf s substantial srganic oon-
tent, the potable water of many com-
munities using lake water as 4 souwrce

are often ap ing or exceeding
ihe chloring limitof B0 ugl — st least
during peak

peerinods.

To comply with the DBP ruling
mnd atay within chlorine bmdts, an
inereasing number of communitiss
with potsble luke water -uppi-l- Aary
changing over to odorlesa and taste-
less chloramine systems.

Chlorumine, composed of chlorine

All mixed up. Tank mixing equip

this waler storage resanolr. Fmpurml:kwnf storad wmrmmmﬂ

free ammonin 18 oxidized.

But, it is virtually impossible to
apccomplish bremkpoint chlorination
in a lnrge storage tank unless a very
effectivewnber mixing system is used,
Otherwise, the injected ehlorine does
not di ﬁ.um:mntlgr to deatroy
all of the free ammonia,

Cyeling. or turnover, s another
problem comman to !It-umd potnble

water. The differentinl
batween water flowing inte the tank
and that already i cRuses strat-
ification, whach compaund-

o over Litne. With chilorine systoms,
this resulis in loas of residunl chlo-
rine in layers of water that are “old”

health and condition of the water during the treatment process.

and nmmonia, is an effective treat-
ment that does not produce DBPs.
However, when autodecomposition of
chloramine oceurs in water storage
reservoiraianks, some f:::hummn-
nia component is set creating
the potential for nitrification.

Witrification ean lead to methemo-
globinemia, o blood disorder cnused
when nitrite interacts with the heme-
globin in red blood cells. (Sometimes
callod Blue Baby , this masth-
emaglobin formed in this interaction
einnot earry suificient oxyvieen o the
body's cells and tissues. )

A practical remedy for such ammo-
Wlnm in potable water is

point chlorination, wherchy

ehlorine is injected until the retio of
chlorine to smmoniais 7.7 to 1. With
that propertion of ¢chlorine, any

from ack of tarnover, which can re-
sult in the propagation of deadly or-
ganisms such as giardin,

With chloramine gystemes, the
problem is more serous; stratifics-
tion makes it highly likely that auto-
decomposition will create free am-
maonia in old water, and, for the same
reason, breakpoint chlorination can-
not be performed effectively.

Thecommon denaminntor o thoss
problems with chlorine- nnd chloram-
inp-treated potable water stormgn is
thn misid For effective mixing.

Until recently, mixing was done
using one of two popular technolo-
gries: water chick valve systens, and

ller-driven water mixer sys-
tems. Unfortunstely, both technolo-
gies are problematic,

Check valve syatems attempt to

mix water by positioning the water
infel pipe near the top of the tank and
the water near the bottom.

This separation of inlet and outlet
ensures n certain amount of turn-
over. Howevor, chock valve systoms
abuy cresite thut wmay ad-
u:-tv affect pumps and waste eniergy.

Alsa, because many tanks ane budlt

to suppart future population growih
the preséent day inflow/outfllow mas
be g0 InSLEnI that turnover i
nmegligibla. I it should become neces
sary to isolote a Lank, Il:mﬂmu I8 nc
Wiy b0 continue any nmonnt of

The: other popular mixing
oy, propeller-driven “turbulent” mi:

Continued on Page 12
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Continued from Page 11
ars, involves electric motors power-
ing Eix-foot mixing blades on heads
that are lowered into the water. While
this does achieve noprtain Rmount of
mixing, it is somowhat oneven amnd

disest it reach the cormers and sides

oug aeration and mixing

Ther SolarBee system can nccom
modate chlorine ond chloramine in
jection ayatems, and [lacilitiate
thorsagh breakpoint chlorinntion
whepsver necessary. The system
i# powersd by solar panels that

improving circulation. A SolarBea tank mixing uni 8 nstaled ina water
storage tank to keap the waler miged during treatmeant and storagsa

of water tanks, Typically, effective
woter dreulption is lmited to o rodi-
us of 15 meters

A Southern California solution

*We lndked into check valve sys-
tema, but the sverape cost ol those
wins exarbitant,” siys Jefl Grahiam
Benior Production Operator ot the
Banta Clarits Water Dhvision, Santa
Cloritn, CA, which uses bath chilori
nation and elilornminsbhon inpston
in its Bd-mullion-gallon potable water
storage facilities

"Alat, we have 42 tanks im0 dur
aystemy, and now thai we vse chio-
rrumiinate i 0% of our water (that
comuing from the glate water project |
we found that with chloramines that
wir il too much storige, and that we
could circulate the water through
the tanks prétty quickly, Bo we're
currently using anly 36 of our stor-
nge tanks.”

“From all of our research on
chloramines, we found that the ma-
Jority of probleme octur in the Lank
The [act that the water sits Lhere |,
doesn’t renlly airculate in your
tanks, S50 we wern loaking for a
technology that would improve
turnover in our tankas.™

In order to gt the most thernugh
and eflicent IMIXIT of wenber kn poLa
lale Wi LT l.||1'|||.l_i, Hants Clarita decid-
i Lo Lzt n aolar-powered mrculation
ayvaiem thatl 12 in wide use lor aeral
ing lnkes and reservoirs. Manofoac
tured by Pomp Syetema, ne (Dhickin
aon, N1V, these L T SyHLETLS
nris sl f-enntained 1'|_|_|._1|_j|_|],= units that
¢an draw up Eo 10,000 gallons of wa-
ter per mimute and spread it gently
acroas the surface for 247 continu-

may be detached for use on top of
enclosed 1anks

"We firsl mave the BolarBoe dystem
nt o trode show 1a bite B004.° G
ham says “Everything about the sye
tem looked good. Good concepl, good
maching, good price,”

Lirahum save he wos impressed by
the open reservoirs and [agoons tha
were using the SolarBee succosaful
by, inel that the asme technology had
becoma available in smaller units {or
potnble WHLET Feservikes,

*We did an initial palet with one
SolarHee unil in Febhruary 20058, he
SAYE, “Thia ].lill:n-l lltll} Lol L'I'J1.||.|]':' ol
wieele, Wo put the svatem in and did
some testing with dilferent tempora-
tures throughout the tank. Then we
inpiscted some chlorine, and aloost
within n month, we wers viery satis
fied with the sirculation rosulis we
worre getting.”

Mixing improvements at Sunsed
Romervoir in San Francisco

The ability of this technology to
effectively mix large water tanks has
nlil-n hr{'n l.-.'|=]| l|'.|lH_'l||'“l1ﬁ1l.H| If 6 T
cont installation ot San Franoseo
Public Utilities Commiiesion (SF-
PLIC. At the Sunsot Reservoir South
Bazin the patented SolarBee tech-
nolegy achieved remarkable sue-
wil || bl h r|1 ||.|r1|l o nmd
chloramine eveliome

Two tesls wers porformed (with
and without the SalarBee syvstem i m
2002 when chlorne was used, and
twio ndditionnl besis in 20034 when
the roservoir was Bl pporie il hl‘r
chloramine. In aummory, the stody
found that three major objectivod ean
he secomplished by using SolarBee

CifAEn A

miNeErs in ety reservoirs

[1] eliminate short-cireuiting and
minimize water age in oversized dis
tribution FYELEN sy olrs,

[2] minirize residual loss in reser
vixira; and

[3] facilitate emerpency disinfec
tion or breakpoint chlorination in a
reservoir, The SolirBee units also
proved to be relinble, cost effective,
and low in miinlenance

Unlike nozzle devices and check
valve inflow-outflow piping, this cir
culation causes no adverse effect on
system flow rate capability, no loss of
energy ot the pozzle, no losses in

puem peficency, and nochanges o other
distribution svstem chinrncheristes

Compared to turbolent mixers the
SolarBes unit mixes the enting reser
voir and has far lewer operational
and maintenance costs, The system
can be equipped with SCADA outpul
signala, a chlorine injoction syetem
and with various solar and 24-hour
power kits pa needed depending on
reservoir characteristics. The sve
tem’s flotation system, together with
the variable length intake hose, gelf
ndjusts nt all times for peak perfor
manee regurdloss of water depth in
the reservolr
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