sornfin, Althona!s the BSEPAS recilaton iimpact analy -+

sicpresents a connprehensive aalvads of the costs ol

complianee. the estimation of benelits that would be’

catned by improving reatnment is oresented on a nation-
wide basis I contrast. this agricie atesaipts 1o cluci-
Jare benetits with more detard o o tasepeditic hasis,
Siehhehning the mllnenoe Gf sorrceavirer graiiie on
risk redisetion by organic carborn: remnovak

Background
Improving the removal of oreanic carbon prior 1o
disinfection is one important srategy for reducing

N
FIGURE 1 Measured THM concentrations resulting from chlorination
of synthesized waters containing 0.2 mg/L bromide
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Enhanced coagulation (left) and
membrane technologies (below) are
two of the primary treatment
processes considered for controlling
organic carbon concentrations.

“NRP concenirations in water distrils sion sustems,

“According to USEPAN regulatory impac analvsis, more

“#=than 3.800 US surface water utilities  approximately

60 percent) would use this strategy to comply with the
proposed Stage [ regulations. The primary watcer treat-
ment technologies considered for controlling organic
carbon concentrations are enhanced coagulation,
sranutar actated carbon
CGAC adsorprion, and mems-
brane filiratios., When chio-
rie isoused as the disin-
fectant, treatment
technologies reduce the lin-
ished water comcentrations of
most DRPS b dowering the
total organic carbon «TO.
concentratio:n betore the
point of chloration. Reduc-
ing the orgazn:c carbon con-
centration i water prio: o
the applicars o of chilorin
doces not, hovweser, guaranice
risk reduction, particularty in
waters contaming bromide.
Halogenated by-products
are formed during water dis-
infection by the reaction of

these
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FIGURE 7 Theoretical cancer risks induced by THMs as a fraction of bromide
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ihe Chlorination ol svaters with 0.05 mg/L bromide
and bascline charactensties (Table [, Figure 3 clearly
shows that total THM concentration decreases as TOC
concentration decreases. In this lpw-bromide water,
hlorotornt dominates the species distribution ag ele-
vated TOC concentrations. The distribution of THMs
shitts 1o more brominated forms as ravy water TOC
concentration decreases and the ratio of bromide 1o
chlorine increases; tthe chlorine dose tends to be pro-

portional to the TOC coneentration based on the chlp;' ]

rine demand model).
The theoretical risk mduu_d by cach THM : spu.lt’\
was caleulated trom its respective. concentration by

applyving the cancer potengey lactors on page - Thg,
resulting risk proliles «Figure 4y are concentration
protiles weighted by the relaijve risk of each species.

Figure 4 indicates the relative contribution to total
rish by each species and displays important trends
not readily apparent troim ‘
the concentration protifes,
As tlhustrated e brg-

are - model calculations
indicate that bromodi-
Qiforomethane is the
largest contributor to the-
orctical cancer risk tor a
Chlorinated water with
0,05 my, L bromide and
baseline characteristigs.
This occurs despite the
larger conaéniration, ol
chlorotorm because the
Cateer potencey lactor tor
Dromaodichioromethane is
one order ol magnitude
arcater than that lor chlo-
tatormn, As TOC coneen-

In(UVg =

48 0 URMAL AVNAL . -

Performance Simulation Models

"IN (TOC) = =0.16 + 1.16 x IN(TOC,) — 0.45 x In(alum dose) - 0.07 x In(TOC
. . X In(alum dose) + 0.057 x pH. x In(alum dose).
~4.64 + 0.879 x In(UV,,,) ~ 0:185 x In(alum dosage) + 0.564 x pH.

bromotorm risk, Using Fig-
ure 4 as an example. the risk
asSodated with dJibfimodhilo:
romerhance peahs gt a TOC
conccniration ot aboutr 2
nig Lo For TOC concentra-
toes above 2 masl, the nisk
assocaated wain dibromeo-
\i;.«r':k»(lln‘lhdllc HICTLCAases as
raw svater TOOC concentira.on deoreases. For TOC
concentrations befow 2 . L
_with L{ll)l()n]()&hf&)l()HlLlllqu daugasn as 1()( u)n—
weniration dcumxu ) ’
CAbove 6 mg L TOC. loreasing risks ;msui h\ bro-
modichloromethane and s
decreasing TO( concentialon oliset the eereasing
ISk assodiated with chioraiorm. Below 2 mu LToC,

“the risks associated nuh bzummird)lnuum!ham and
7L{lbl()Hl()(_hl()l()lnkIhdll( decrease with dcucasmu TOC

. the risk J\xuddlui .

nlhumuhllntH}dll& with -

concentration. Thus, in th;\ low=bromide warer, total -

risk appears 1o be more sensitive worganic carbon’

" Loncentration at lower organic carbon concentrations,

As the brofnide cotteeration s arcredsed fo 0.4
e L lorwater with fdentica baseline characeristios,
the ratio of hl\HHIL{L [0 CHiorine increases goreespon -
dingly. Figure 5 shoss tnat the more- i\rmmnawd
xpuu\ plul()mmaw in the concentrauon profile, espe-

_ Coagulation-filtration performance simulation models15

fa\-\}

‘in which TOC,,,,—initial (raw water) TOC concentration {(mg/L), TOC,—final
TOC concentration at the point of chlorine addition (after filtration), UV,
initial (raw water) UV absorbance (mg/L), UV—final UV absorbance at the
peint of chlorine ‘addition (aﬁer filtration), pH —DPH of coagulatlon
(assumed—=6.3 for this analy5|s),‘ alum dose—mg/L as Al5(SO,4)3 x 14 H,0

raw
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