


A~~~~~ E n ~ ~ r o n m e ~ ~ ~ ~  Protection 
Agericy @PA). 
A ~ ~ O ~ ~  Final rule. 

~~~~A~~ This notice, issued under the 
Safe Drinking Water Act, publishes 
maximum contaminant level goals for 
Giardia lomblia viruses, and Legioneh; 
and promulgates national primary 
&inking water regulations for public 
water systems using surface water . 
sources or ground water sources .under 
the direct influence of surface water that 
iraciude (I) criteria inder which filtration 
(including coaguiatiran and 
sedimentation, as appropriate) are 
r.eeqiaired and procedures by which the 
States are to determine which systems 
must install filtration, and (2) 
disinfection requir6ments. The filtration 
and 'disinfection requirements are 
treatment technique requirement$ to 
protect agai,nst the poteqtial adverse 
health effects of exposure to Giardfa 
lamblia, viruses, Legion&lla, -and ' . 

heterotrophic bacteria, as welI as many 
other pathogenic  organisms that  are , , 

removed by these treatnient techniques. 
This notice also includes certajn limits 
on turbidity as'criteria for (1) 
dete@ni,ng whether a,public wafer : 
system is required to filter; and (2)' ' . 

+termining wheth6r filtration, if 
required, is adequate. 
~ K E S  This regulation is effective . 

December 3% 1990. The incorporation by 
reference of certairi ~ ~ b ~ ~ ~ a ~ ~ o n s  listed 
in the  rule is approved by the Director of 
the Federal Register as of Decembei sa, 
19963. 

%;: A copy of the pubPlarecord 
enaking, including public 

comments on the rule and 5upporti 
doeuments, is avai.labk for review 
EPA Drinking Water Docket,  Room 
EBZ5,MI M Street, SW., Wash ing~Q~~ 
DC 20460. For accass to the docket 
materiais, gall (202) 38%3027 between 9 

documents.cite.d in the re€erence sectioat 
of this notice are availab 
inspection at the Dsinkisl 
Branches in EP#s Regional  Offices, 
listed baiow. 

a.m. and 3:30 p.m. AiB;n~or supporting 

L jFK Federal Bldg.,-Room 2283;BostOn. 
82203; Phone: [617) 565-3610, Jerome 
Healey 

a027& Phone: (212) 264-9800, Walter 
Andrews 

III. 841 Ghestnut Stmet. Philadelp.&a,  PA 
19107, Fhne: I2151  597-9873, Jon Capacasga 

IV. 345 Courtland Street, Atlanta, GA 30365! 
Phon& 347-2913, Michael Leonard 

V. 230 §. Dearborn Street, Cfiicago, IL 
Phone: (322) 353-2850, Joseph Harrison 

VI. 14445 Ross Avenue, 'Dallas, TX 75202, 
Phone: (214) 655-7155, Thomas Love 

VII. 726 Minnesota Avenue, Kansas City, KS 
66105 Phone: (9131 236-2815, Ralph. 
Langemeisr 

VIU. One 'Denver Wace, 9m lath Street, Suite 
1300, Denver, CO 8@202-2413, Phone: (3033 
293-1424, Marc A h o n  

IX, 2115 Frernont Street, San Francisco, CA 
94105, Phone: [495] W4-0763;William 
Thurston 

X, 1200 Sixth Avenue, Seattle, WA 98101, 
Phone: (266) 442-42.%, Richard Thiel 
copies of the latest  draft Guidance 

M8nual  for  Compliance with the Surface 
Water Treatment Requirements for 
Public Water Systems ["Guidance 
Manual"}, Regulatory h p a c t  Analgsis: 
Benefits and Cods of the Final Surface 
Water Treatment Rule, Health Advisory 
for LegioneIla, Technolggy and Costs for 
the Treatment of Microbid 
Contaminqnte in Potable Water 
Supplies, and hedth criteria documents 
for Giardia lgmbiia, viryses, Legionel&, 
and turbidity are  ,available for a fee 
from the..Natio+al Technical Info,rmationn 
Service, U:S. Department of Commerce, 
5285 Port Royal Road, Springfield, 
Virginia.2z1filt The toll-free  number is 
(800) 33647m the local number is (7'03) 
4874650. 
FOR FURTHER I ~ F O ~ ~ ~ ~ i ~ ~  CQPjTncT: 
The §afe Drinking Water-Hothine, 
telephane-(800) 426-4791 (except 
Alaska] or [202] 382-5533 in the 
Washington, DC metropolitan area or 
Alaska, or Stig Re&, Environmental 
Engineer, Science and-Technology 
Branch, Criteria arad.Standards Division, 
Office of Drinking,Water {WH-550D), 
Environmental R ~ t e c t i o ~  Agency, 40% M 
Street, SW, Washington, E)b= 2Sk160, 
telephone [202] 382-7379, 

%e 26 Federal Plaza, Room 8&% New York, hT 
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May 6,1988, EpA published a Notice of 
~ v a ~ l a b ~ i ~ ~ y  which  solicited specific 
data,  discussed  alternatives to the 
proposed surface  water  treatment 
requireaents  and solicited comment on 
these alternative options. and 
designated July 5, 19&, as the end of the 
public  comment period (53 FR 16348). 
C. Regulatory Framew5rk 

As explained in greater  detail in the 
proposal,  this  rule fulfills the €d l~wing  
statutory requirements: 

[a) The requirement that EPA 
proandgate a NPDWW specifying criteria 
under which fiftration {including 
coagulation and  sedimentation, as 
appropriate) is required as a ~ ~ e a t m e n t  
technique for public water  systems using 
surface  water  sources, including 
procedures by.which the State will 
determine  which systems must install 
filtration; See section ~ ~ ~ Z ~ b ~ ( 7 ~ ( ~ ~ ~  

(2) ~ ~ e r e q ~ ~ r e ~ e ~ ~  that EiPA 
promulgate a NPDW7W requiring. 
disinfection as a treatment technique for 
public water  systems using surface 
water  sources [ W A  intends to 
promulgate additional regulatiqns 
specifying disinfection  requirements for 
systems using ground water sources  at. a 
later date). See section 1 ~ ~ 2 ~ b ~ ( 8 ~ .  ' 

(3) The  requirement that EPA regulate 
Giardi5 iambPia. v ~ ~ a s e s , ' ~ e ~ i o n e i ~ 5 ~  
~ e ~ e r ~ ~ r o p h ~ c  plate count bacteria, and 
turbidity. See section 14Iz(b]{l). 
(Coliforms are r e g ~ ~ a ~ e d  in a separate 
rule pablislwd elsewhere in today's. 
Federal ~ ~ ~ s ~ ~ ? ~ ~  

Ea) Giwdia lambliu cysts pose , 

significant risks to health for systems 
using surface  waters, but usually not for 
systems using ground water, because 
these protozoan cysts are removed from 
water  by  natural  fikalion  processes in 
the course of the  water's  passage 
through the ground. The turbidity  level, 
which is a measure of particulate  matter 
in water, is an  indicator of the 
effectiveness of treatment processes 
that control pathogens! including 
Gir7ro'io, in systems using surface  water, 
Turbidity is not 8 useful indicator of 
treatment effe@iiveness for most gromd 
water  systems  since most partieuiates 
m e  ~lready being  removed by watural 
filtration processes in the course of the 
wBter's passage through the ground. 
Because natural filtration  proceeses 
remove ~ u r b i d ~ ~ y   a n d  Giardia from 
ground water, EPA believes that 
promdgation of this regulation, which 
app!ies to public water  systems using 
surface water  sources [or, as explained 
Inter, ground water  sources under  the 
direct influence of surface  water)  and 
includ~s iurbidity requirements, is 
adeouate to control these c o n ~ a m i n ~ n ~ ~ ~  
so a d d j t i n n a l ~ ~ ~ ~ ~ ~ s  to regulate 

Gisdica and turbidity in grcrand water 
are unnecessary.  Thus, it is EPA's 
position that today's  regulation fulfills 
the SDWA requirement to regulate 
GiGrdiica lamblia -and turbidity. 

from viruses, Legionelia, and KPC in 
surface  water  and thereby  complies 
with  the SDWA requirement to regulate 
these  contaminants in surface  water 
systems. EPA intends to promulgate 
NPDWRs to control  the  levefs of viruses, 
Legionella, and HPC in  drinking water 
derived from ground water sources. 
These regulations will be included in the 
disinfection requirements for-pound 
water sources. 

The criteria in this finable are 
designed to control microbiological 
contamination in general,  not just 
Giardia lamblia, viruses, Legionelk, 
and €PC. Since no waterborne  disease 
outbreaks  have  been identified in 
properly  designed, well-operated 
systems, Le., systems  that meet these 
criteria, $PA. believes  that  compliance 
with this rule will provide significant 
protection from most waterborne 
pathogens,  including those not 
specifically  covered by thisrule. For 
instance, EPA believes that filtered 
systems  which comply with the 
requirements of this mule for such 
sfstems will provide significant 
protection from C F Y ~ ~ S & ~ O ~ - ~ ~ ~ U I X ~  a 
protozoan recelatly implicated in 
waterborne  disease  outbreaks. 
Hbweyer,  because of the  current 
uncertainty of the effectiveness of. 
disinfection  for  inactivating 
Cryptosporidiiu, the degree of 
protection from this protazoan  for 

the  requirements of this ru1.e for 
unfiltered  systems may be more Pimited, 
EPA is currently conducti.ng studies to 
deterdne  whether additional 
regdationsmay  be  necessary to control 
for ~ ~ ~ ~ ~ o ~ ~ # ~ i d i ~ l ~ ~  

jbj This rule also provides protection 

s>FSt6?mS',Whkh chOO§e to COiXpfy With 

Ir? this SeCtiQn, EPI$ describes the 

pTQpoSed Cdfei.ia, Which prOvi§bnS O f  
major  comments it received on the 

the final mle have been changed in 
response to those comments. and the 
rationale for those changes. EPA's more 
detailed  responses to the public 
comments appear in the R k ~ p ~ n s e  f~ 
Comments document in the public 
docket. (USEPA, I%%b.) This section is 
presented prior to the description of the 
final rule f S ~ c t i ~ n  IV)  and assumes  the 
reader is familiar with the proposed 
rule; Therefore, deperrding on interest 
and background, the reader may prefer 
to either  skip  this section or read 
Section %V first. 

A. Elet~mw"~oti0:, of Source VVCJ&P T x p  
Under the-proposed rule, "surface 

water" was defined as 
Ail water [I) opes to the atmosphere a d  , ' 

subject to SUrfaG€! runoff, or [zj which i a  ' 

direcfly  influenced by surfaqe WatEr, as 
defined in (I), which.may include springe. 
infiltration ga!leries, or keils'. Whethe? there 
is direct influence by surface water must be 
deternined.on a case-by-case basis. Direct 
influence may be indicated by: ti) significant- 
and re!atiue?y.rapid shifts in water 
characteristics such as turbidity, temperature. 
conductivity, or pH [which  may also change 
in ground water but at a much slower rate) , . 
which  closely correlate to cLirnatopiogic or 
surface  water conditions, or [ii] the presence 
of insects or, other macroorganisrns,  algae. 
organic  debris, or large-diameter  pathogens, 
such as Giardicr lonblic. 

Ssme commenters  supported  the .. 
definition because it would allow States 
to require  treatment t o  control for 
Gimdi5 cysts, if such c o n ~ a ~ ~ n a ~ i o ~ ~  
were apparent, in systems using swtrces 
traditionally  classified as ground water. 
Other commenters  objected to the 
definition because it included  aquifers, 
depending u p o ~  how the term "direct 
idhence by surface  water"  was 
iraterpreted. Aquifers, for the most part, 
are protected from contaminanfs, such 
8s Giorciia cysts, whi& are 
characteristic of surface  water supplies: 
thus, they argue, i t  is not necessary to 
subject these systems to this rule. h h i y  
comnienters were coFcerned that the 
proposed  definition would require St.ates 
to evaluate all  grwmd water  systems to 
deter9ine whether  they were under the 
direct  influence of surface water within 
90 months following the p r o ~ ~ ~ g a ~ ~ o n  of 
~ h e r U ~ e . ~ o m m e ~ ~ e r s  considered this 
impractical becau!e  of the limited 
resources  available to States, 

64PA agrees that most systems using 
~ources  traditionally  defined as ground, 
water are not at risk from citm:annina?ion 
by Giardi~ cysts or  other confawinants 
typically found in surface  water. The 
mte of reported  waterborne outbreaks 
of giardiasis in systems using ground 
water has traditionally defined, i.e., 
water not dpen to the a ~ ~ ~ s ~ h ~ r ~ ~  is 
ai~out 1/43 of that in filtered aad. 
disinfected  surface water iapplies and 
about 1ia2ffi of -th,at in ur~E'iltere4 surface 
\$later supplies (@r&un, $a?s). However, 

water supplies due to c o ~ t a ~ ~ ~ ~ ~ ~ o ~  by 

galleries, and welis; Kfibl'er, Pg87aj. 
Therefore, EPA believes i t  is appropFiate 
that,aafi ground water  systems be 
evaluated, on a case-by-case basis, Eoa- 
the potential of contamination b y  
Giur$ia cysts. EPA believes tha,t a 
system at significant risk from 

GiOdjff Cysts if0 OCCl,lr in SC&e BrQUnd . . 

surface wster (e.&. springs, infiitratiaa 





levels reflect.actuaf counts of cysts . . . 

detected without adjustment for 
inefficiencies in recovery [recovery 
efficiciencies..were unknown for  most 
samples]. These data indicate thha-t, even 
though average cyst concer&ations can 
be significantly higher in  polluted than 
io pristine  source waters., at least pari of 
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The treatment performance ievels 
c i t ed  aboveare consistent with what is 
currently being achieved by well- 
bperafed systems in the,U.§. Figures 111.1 
and 111.2 illustrate levels of Giardia cyst 
inactivation achieved by disinkctioan 
alone during  winter and summer 

months, respectively, by typical filtered 
water supplies in the US. (based on 
data from AWWA (19871). Assuming a 
2- to 3-log removal of Gimdiu cysts by 
conventional treatment (which is used 
by most of the  urilities represented iin 
Figures 111.1 aid 111.2) without 
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disinfectant residual concentration 
entering the system each day. Any time 
the residual was less zhan’0.2 mgjl, the 
system would  be  in violaem of a 
treatment techrriquz requirement. This 
violation would be  considered “acnt~,” 
t h s  repiring the sysfenZ1; under  the 
public  notification requirements in 40 
CFR ~41.32,  to notify the public of ihe 
violaiion wi&n 72 hourS via electronic 
media, as well 2s provide subsequer,i 
written  notice,  if-it were a cornrnuniiy 
wale;. system; non-comqunity water 
systems could  substitute postiing or hand 
delivery of notices. In response to this 
proposed requirement, EPA received the 
following  comments: 

0 The short-term  absence of 8 
disinfectant  residual at the entry point 

.to the  distribution  system  should not 
autonaticaily trigger immediate public 
notification since the  actual  health risks, 
dependlng upon site-specific 
circumsiames, may not be significant. 

subject to failure: such  failures are 
generally beyond the control of the 
operator. Thus, such  failure  should not 
be  classified as either a monitoring 
viohtion or a treatment  technique 
violation. 

unnecessary to deIIUXISttraie effective 
ongoing disinfection and it will n5t 
resuit h. any  increased  health  benefit. 
Grab  sample mmitoring every  four 
hours is sufficient fOF large systerns; one 
sample  per day is adequate  and 
reasonable  for  small  systems. 

e The cost for very small  systems to 
install  continuous  monitoring  equipment 
is excessive  [cited as about $5,000 €or 
one analyzer  and  continuous  recorder or 
$‘10,000 with another unit as  a backup]- 
and  maintenance  would be difficult. 

In response to the comments  on  the 
proposal, in the May 6,1988, noiice of 
availability, EPA solicited  comments on 
various options for revising the 
continuous  dishfection  requirement. 
Most commentera  addressing these 
options suppofted the changes. Based on 
-these  comments, and the reasons 
explained below, EPA has modified the 
proposed disinfection requirements in 
the final rule as follows: 

If the residual is less than 0.2 mgJl 
for any period of time, the system  must 
notify the State  as  soon  as possible but 
no iater than by the end of the next 
business day after it i s  first  detected. 

0.2 mg/i and it has not been restored to 
0.2 mg/l or higher withis Four hours of 
the first meabusemeat,:then the system 
i s  in violation ~f a treatment technique 
requirement. Under the final rule, this 
violation is a Tier I vidation (see  the 

* Continuous  monitoring  equipment is 

* Coniintlous monitoring is 

If the residrtal measured is less than 

publie notification ruler; at 90 CFR 
141.32) h t  is n& defined as  gosing an 
“acute” heaith risk, so immediate public 
notification by e!eci-ronic media, posting, 
or hand delivery (depending OR system 
i p e )  is not required udess the State 
aetermines it is appropriate. 

If there is a Eaiiure in coi!;tin.traas 
monitoring  equipment, grab sampling 
every four hours May be conducted for 
up to five  working dags following the 
failure .of the  equipment.  Paflure io use 
sontinmns mmitoriag equipmgnf after 
the five days have  passed  is k 
monitoring vidation. 

0 ~ y s t e m s  serving 3,300 people or, 
fewer may take grab  samples,  at h!e 
frequencies  described  below, in lieu of 
~ ~ ~ o ~ ~ ~ n ~  eontinwus monitoring. 

1 ’  ; ............................................................. 
501 to 1,090 ................................................ 
<500 

2,501 to 3,3w ......- ............................ 
4,091 $0 2,500 ; ... ......................................... 

... 

*me. The sarnming intmais ere subject to State. 
The day’s samples cannot be taken at r ~ e  same 

review and appiwai. 

Note: If &e residual is less than 0.2 mg]l in 
any sampie, the  system must take another 
grab sample within four hows of the Erst 
sample. If the residual has not been restored 
to 0.2 mg/l or higher, the system must 
continue to sample at ieast every four hours 
until the residual is restored to 0.2 mgjlor 
higher. 

@A believes the ~e-vised criteria will 
prevent  unnecessary  public notification. 
Tine Agency  recognizes khat some 
systems  may  have very clean  source 
water  and/or  achieve  excellent 
microbiological  removal by  filtration 
and  other  treatment processys, without 
always maintaining a disinlfectant 
residual of 0,2 mg!! or higher.  Some 
systems that  experience a brief 
~dibction in  their disinfection process, 
depending 011 source  water  quality  and 
whether other treatment  processes are , 

in place, may expose the population to 
significai.lt health risk wlii!e others may 
not, Thzs, EPA agrees that it is 
inqprcpriate to categorically define a 
short-term redxzion in the disinfection 
residual as a violation wbich poses an 
““acute” health risk, thus requiring 
immediate pub!ic notification via 
electronic  media, poating, QP hand 
delivery jdepesding on system typej. 
In5tead; EPA bsliev~s that States should . 
make these deiermirk.tions as 
appropriate. Similarly, since a11 Bystems 
a& prone to operational f&fur& et some 
time, but not ail such situations pose a 
significant health risk, EPA believes that 
some time interval should be a l h r e d  



far systems to restore eke,@sjnfcctant 
resid;al rather than  categoricajly 
defining this absence as a treatment 
technique violahon. EPA believes that 
once the system becomes aware that the 
disinfectant concentration levet is IQW 
.or absent,. four hours is a seasonable 
maximum time interyal'for operators to 
adjust .and/or repair the disinfection or 
monitoring  equipment or to bring  backup 
disinfection or moniiorkg units on-line, 

EPA agrees with the com.manters that, 
fer some small systems, it may  not be 
practical tq k.e,ep monitoring units in 
continbous operation.  Therefore, in thie, 
final  rule, I3A is allowing grab sampling 
for small systems. EPA believes. that 
requiring a minimum sf one grab sample 
daily will ensure  that the.operator 
checks  on the disinfectioo pToces$, at  
least 0nce.a day. 

sliggested that-grab sample monitoring 
once per day be allowed fop cysteins ' .  

serving'500 people or fewer; EPA also' 
solicite.d.comrnent on whether grab 
sampling s$ould be allowed for some 
larger sjstems as'well. Seperal . ,  . , 

commenters suggested that.the rule 
allowgrib- sampling  foFsysteMs sewing 
fbwer !ban 3!300 people, bat at  higher . . 
frequencies than requirkd  for systeres 
serving fewer than 500 people. EPA . : 

considers this suggestion reascyaqle 
and.has modifigd the criteria jri tlie'finaI 
rule accordingly. . , . , . '  

D; Biiiaiecfoit Resid& in the 
Di@$wlion,Systezn 

EPA proGosed to re'quire,ali spsstems 
using surface winter (both filtered and : 
unfiltered)  .to maintain at least a..o.Z m g / S  
disinfection residual in greater than OF 

system samples'tiken each month..If a 
.system  .failed to comply.with this 
requirement.for any two consecutive 
m o n t h  it would beki violation of a 
treatment,, technique requirement. Ales, 
unfiltered systems failing.tg meet this 
.criterian would, b e  required to filter,  The 
.purpose of.this criterion.was to: 
* *  Ensure that the distribution  system 

is properly maintained gnd.idintify and 
limit cghninat ion from outside the . . 
distribution system when it might OCCUG 

Limit g~owth of heterotrophic - 
ba-cteria ami Legionello Whin the 
distl;ibutbn system; alld , a .  .[ 

, . * Provide a quantitative liniit Lvhicia, 
if expeeded, ~ o u l d  trigger remedial 
action. 

re6idua1,'of'O.Z mg/l because it.be1ievsd 
that maiitewnce qf such levels are 
generally.feqsible for most well- 
operated pystems.  However, pubblfh: . ' 

,, comments 'indicate .$hat, for many : 

In the  May 6,1988, notice, EPA 

.. equal to 95 percent of the distribution 

EPA pt6posed a m i & m q  disinfectant 

~- systemd'which are , .  well-opeqte4 . i. [;as 

evidcrsced by low levels of HPG in 
routine mo@orir,g], it is not feasibfe do 
maintain the proposed minimum . . 

disinfectant residual without 
significantly  changing  existing , 

disinfection practice (e.g., increasing 
existing  chlorine dosages or switchirtg to 
chloramine  disinfection  for  the 
distribution systenn). 

additional information about current 
disinfection practice, EPA has revised 
the proposal. The final rule requires 
"detectable" residuals .in,Iieu of 
r&duaL- of at least 0.2 mg/l. In 
addition, sites that do not have 
",detcxtable'! residuals, but have €PC 
measurements of 580/ml or iess, are 
considered equiv&nt,to sites wit@ 
"detectable" residuals for purposes of 
determining  compliance. Thus; under the 
final rule, a system may measure for 
either disinfectant residual or MfPC at 
.any sampling  ldcation. @ P A  solicited 
comments on these options in the May 6, 
1988, notice of availabihy (53 169521, 
and most  conimenters  responding to this 
iesue supported these alternatives. : 

EPA believes. the absence of ,a I 

disinfestant residual, rather than &as 
presence of a disinfectant residyal 
below  some  specific  levdl, is a more: 
acmate indicator of potential ' .\ 

coritaminatfon at a site. The absence of 
a residual at a site within the 
distribution system indicates  that &e 
disinfect&€ level has been reduced, 
possibly as a result of localized . ' 

contamiriation  from outside the .. 

distribution system [e.g.? via cross- 
connectibm or-back siphonage) or h m  
organic or inorganic materials within the 
distribution system (such materials; ' . , 

especially in the absence of aresidual, 
may be of corkern because .they can. 
serve 8s nutrients that enharice 
microbial growth). Hdwever, EPA 
recognizes that the absence of a 
disinfectant residual .at a distribution 
system site does not necessarily 
indicate microbiological  contamination; 
such contaminants simply.may  not be 
present, even in the absence of a 
disinfectant residual, In ather words, if 
microbial  populations are low, the lick 
of a disinfectant residual is net a .  . , 

concern.  Therefore, in the fizjia m1es 
si-&$ with HPC popdatjanns-bf SOQjmI qr. 
less are considered equivalent to. sitei 
with:detectable disinfectant residuals 
for purposes of determining compkmce. 
EPA believes @e 60O/tgl HPC limit ii  
generally feasible. for most  well- 
operated, systems with  well-maintained 
distribution systems end that water 
belpw this limit is unlikely to be subject 
to loaalized contamination or significant. 
microbial growth. 

Based on these comments and 

.In addition to the changes described 
above, EPA has added several other . , 
provisions to the final rult?. Some 
connmenters  thought  the  proposed 
requirkment .was inappropriate for 
sys.tems which  introduce.  both 
undisinfected ground water and 
disi~f&ctt?d surface water into the sanrq 
distribution.s,ystem because diilutton by 
the ground water {~vhich is presumably 
clean and thus need hot be disinfected] 
might lower the residual concentration 
beIow.0.2  mg/l. In this case, they  argued, 
the.reguirement was both inappropriate 
and very difficult  to  meet.  Therefore, fog. 
systapg which have both  ground and 
supfaca,waters entering the distribution 
system, the State may allow monitariig 
for disinfectant residuals at points other 
.than the sampling locations for  total. 
colifarms if-such points d- le niore 
representative, of the treated 
[disinfected] surface water within the 
distribution .system. 

For systems which cannot'mkintain a 
disinfectant residual in  the distribution 
system, if the State detetmimes, based 
onsite-specifid:considerations, that a 
system. has no means for haying a 
ssmpIe transported and analyzed for 
HPC by a CertifiFd laboratbry mdeP the 
reqidsite conditions. [Le., if.ar.ialysis 
cannot begin  within 8 hours'o? san;.lples 
maintained at temperatures below +P G 
with the niaximum elapsed tfme 
between coliection,and analysis under 
30 hours; AFWA, l985], ana adqquate 
disinfection is provided  by that system 
this .disinfection  requirement does apply* 
"he  State's judgment  might be baaed 
upon  knowledge bf the public water 
system's disFbgtion system, 
maintenaiice of a,cross-coMecthn 
cqr~trol program,  source water quality, 
and/or past colif?rm  monitoring results, 

EPA added this provision  for systems 
which cannot moni-tor for HPC for  the 
follewing  reasons: . -. 

usually is  not available to small system 
because they gtyerally do not have in- 
house laboratory capability to perform 
the analysis themselves and  it is 
generally not feasible  to take samples 
and  send them to a private laboratory 
within the,specified time limit, under the 
pr.esefibed  conditions. 

a ,  The integity of the d i ~ t r ~ b ~ ~ ~ . o ~  
system is niuch easihr to assess  ip 8 
small system; thas in. larger system, ., 
Also, the residence time-in the 
digtribution  system of a small system is 
expqcted to be much lower than in 
larger,systems, thereby  minimizing the 
time fqr'bacterial p.opulations to grow in 
the, water, 

UndFr  the proposed  rule, a system 
rvould be required to filter if it failed eo 

' The, option of measuring HPC 



meet the criteria for ~ a ~ ~ ~ ~ ~ n ~ ~ ~  a 
disinfectant residuai in the d ~ s ~ ~ ~ u ~ ~ o ~  
system. Commenters objected to this 
criterion as  a conditioE  for  avoiding 
filtration behause the €ailwe to meet thio 
criierion might be caused by 
contamination entering the piping 
network within the distribution system. 
rather than by source water 
contamirraiion and failure to provide 
fi'ltraficn. EPA has modified  the 
proposed rule to address &is concern. 
Under the find rule, systems are only 
required to filter if the failure to meet 
the disinfection requirements foe the 
distribution system is caused by a 
deficiency in treatment of &e source 
water. However, any failure to meet the 
disinfection requirements for the 
distribution systemt regardless of cause, 
is still considered a violation of a 
treatment technique requirement, 

EPA believes that the revised criteria 
fulfill the  same objectives of the 
proposed criteria, but are more sensitive 
- to s,ite-specjfic considerations, 
Compared to the proposed rule, the 
reqirernents in the final rule allow 
systems to use less disinfectant in the 
distribution system, thus minimizing 
adverse effects from disinfectants and 
disinfecti,on  by-products.. In addition, 
total costs wilj be I ~ W E F  because fewer 
systems will need to iristitute major 
changes in current treatment to meet the 
requirements qf theTina1 rule. 
E. Wute~hed  Cmtrd and On-Site 
d~spection .Requiremefits , ~ 

Under the proposed rule, to avoid 
filtration, systems would be required to 
maintain a watershed control program 
which miriimized the potentia1 for 
contamination by Ginrdia lamblio cysts 
and.viruses in the source water that was 
satisfactory to the State. To avoid 
filtratkm, syst.2nns a!so were required to 
Rave an on-site sanitary s?lrt.ey 
performed each year &at indicated to 
the State's satisfaction &et the 
disinfection treatment process and 
watershed control program were 
adequztely designed and maintained. 

Some commenters thought that these 
requirements should he mare detailed so 
as to be mare easily enforceabie. EPA 
agrees. Thus the final ru3e includes 
additional criteria which were takm 
from EFA's October 8,1987 draft 
Guidance Manna! ridraft Guidance 
Manual"), as stiggested by public 
conzmer,ters. EPA believes that these 
re-Yisiom io the proposa! make the 
crJt~~+ia more objective 3x6 therefore 
more enforceable. 

W E t ,  has ajso changed the term 
"sanitary survey" to "sa-site irspection" 

PYia?i&nsI Primary Drinking Water . '. 

!TI the finEd rI3.k. under the exiskg 

Regulations, i.e., 40 CFR 141.2ff3, a 
sanitary survey is defined as "an onsite 
review of the water source, facilities, 
equipment, operation and maintenance 
of a pubiic water system for the ~ W ~ O S E  
of evaluating the adequacy of such 
sources, facilities, equipment, operationz 
and maintenance for prodtlcing and 
distributing safe drinking water.'' 'EPA 
believes that, for the purpose of 
avoiding filtration, it  is not necessary for 
systems to address concerns which 
relate to thze distributicn system; it is 
sufficient that they consider criteria 
which relate to the efktiveness of the 
watershed control program and 
reliability af the disidection treatment 
processes.  .Accordingly, the term "on- 
site inspection" in the final rule refers ta 
the evaluation of the watershed controi 
program and. disinfection treatxent 
process, 

site inspection rather than a sanitary 
survey to avoid filtration, EPA believes 
that all public water systems, includihlg 
&e systems covered bjr today's rde' 
should periodically undergo. &e more 
comprehensive sanitary survey, as 
defined in 8.141.2(f), to ensure regular 
evaluations of the disiribution system BS 
well as watershed and treatment 
characteristics. Many States already 
have programs in place for c ~ ~ i d ~ ~ t i n g  
sanitary surveys, but at less frequent- 
intervals than qre required for on-site 
inspections in-this rule,  Under the totat 
coliform  rule, published elsewhere in 
today's Federal Register, EPA is 
requiring small systems, ;.e., those 
collectin fewer than five total colifmn 
samplesfmonth$ to have periodic 
sanitary surveys. Therefore, for . . 

unfiitered small systems, during the 
years when ihe sanitary survey is 
conducted, the sanitary survey wiil 
fuifill both the sanitary survey 
requirement of the colifom rule and the 
on-site inspection requirement of this 
rule. Iri the final Guidance Manual, EPA 
wi1I prouide guidelines for conducting 
bo& on-site inspections and  sanitary 
sumeys. 

regulatory implementation process for 
all the new ~~~~~s promulgated under 
the SDWA amendments, EPA is 
dave!oping guidelines for States f ~ ,  use 
in making comprehensive ~ ~ ~ a ~ r a b i ~ ~ ~ ~  
asaessments of ail public water supplies. 
The purpose of such an assessment 
would be to evaluate the vulnerability af 
i: spsteln fm all potential contamination 
(Le.? microbiohgicaf; inorganic, and 
organic contamination in the SOWGB 
water, eontaminatioa within the 
treatment irajn itself because of 
chemical addition, aod contaminattan 
withh the distribution sgslem) a d t o  

Although this mi(! on!y requires m on- 

In an effort to streamliqe the 



public notificntioc is not required, such 
a failure is a violation of Sa te  law. 

received extearsive  public 
cammenis regarding the basis for the 
proposed CT values, the nrethod of their 
calculation, and wbetber they should he 
included in the rules or just published as 
guidance. Major issues that were raised 
and how they have been addressed in 
.the final rrrfe are discussed in this 
section. 
1. Ihfiltered Systems , 

[a) Calculation of CTvaI~es. Under 
the proposal, a system  would be 
required to.calculate CT, where "T' is 
disinfectant contact time, the time in 
minutes it takes  the water to move 
between the point of disinfectant 
application and e point before or at the 
first customer  during peak hourly flow, 
and ''G! is  the residual disinfectant 
concentration in mgll before or at the 
first customer but at or after the point 
contact time is measured.  Many 
commenters thoujght this method of 
calculation was overly conservative 
because (a) significantl$ greater 
disinfectant residuals mightbe present 
at previous points in the treatment train, 
(b] most customers will-receive water 
that has a much greater disinfectant 
contact time than does water at or prior 
to the first elastomer, and [c] * 

criteria in the draft Guidanc 
which'states &at contact time  should be 
determined based on the time it takes 
water with 10 percent of the tracer 
ConcentraFion to  appear at the samplin 
site, will result in much shorter contact 
tifies than under iess conservative 
guidelines [ens.* contact time defined as 
the time  it takes 50 percent of the tracer 
concentration to appear at the sampling 
site), and that such criteria !re 
tnnnetessarily stringent. 

In  the May 6,1988, notice of 
availability, EPA solicited comments on 
a different methodology to determine CT 
w h e s  for system using ozone. All the 
carnmanters who adchessed this issue 
suppsjrted the adoption of this provision 
in the final rula.Tn eddition, many 
comrnehlters suggested appIying M e  
provision to all disinfectants. EPA 
agrees that this methodology, which 
allows systems to determine 
incremental contributions to the total 
percent inactivation based on ai series of 
el. measurements prior to the first 
customer, results in a more accurate 
representation of actual disinfection 
cornditlons. especially in systems having 
source waters with a hfgh oxidant 
demand, and those systems using OZBF' ,~  
[bemuse if dissipates very rapidly), 
Accordingli, EPA has adofited this 

i 

methodology for all disinfectants in the 
E n d  rde. 

Thus, the revised methodology for 
Calculating CT in the final d e  is as 
follows: Systems may measure ' C 9  at 
different points along  the treatment train 
and use this va'exe, with the 
corresponding "T', to calculate the total 
percent inactivation, In detern+hg ifie 
total percent inactivation, the system 
may caiculafe the CT at each point 
where "c" was measured and compare 
this with the CTs.9 value (the CT value 
necessary to achieve 99.9 percent 
inactivation) in the rule for specified 
conditions (pH, temperature, and 
residual disinfectant concentration). 
Each calculated CT value [CTcalc) must 
be divided by  the appropriate CTm.9 
value found in Tables 1.1-3.1 in the mfe 
to detemine the inactivation ratio. E the 
s m  of the inactivation ratios, or 

, x  CTcale 

msao 

- 

at  e.a:ach ppint prior to .& first customer ' 
%here CT was calculated is equel to or 
greater than 1.0, i.e., there waa a total of 
at least 99.9 percknt inactivation of 
Giardia iamblia, the system is in 
compliance with the parformanes 
req&mnenta 

EPA expects the final Chidame 
Manual to retain the recornmkndafion 
that systems deternine contact time 
based on the time it takes water wit& 1 
percent of the tracer cqncentraticn  IO] 
to appear at the sampling site at peak 
hourly Bow. This approach is supported 
by EPA's Science Advisory  Board [198%]%. 
EPA does not believe that using a Tm 
value, which was recommended by 
many commenters, rather than a TIO 
vahe,wouid provide an adequate 
margin of safety since only 50 percefit  of 
the water, rather than 90 percent, would 
receive the contact time  necess.ary to 
achieve the percent inactivation the CT 
value represents. 

[b) CT values for chlorine, The CT 
values in the proposed rule were based 
on animal infectivity data (Wibler et al., 
198715) and application of a regression 
model to these  data [Clark et al., 198% 
Regli, 1987). To provide a margin of 
safety, the CT valpes to achieve 99.9 
percent inactivation in the proposed rule 
were set  equal to the CT values needed 
to achieve 99.39 percent inact!vat+m 
under experimental conditfons. 

EPA consider data obtained-fratn ,. 
.disinfection studies using in vitro 
excystation of Giardia Iambliq . . 

[specifically, data developed by farroil 
et ai. ($981)) to develop the GT values in 

Many commenters recommended that 

the final rde. Commentem indicated 
that GT vaiues based on the Jarroll et ai. 
data would  be  significantly lower thzn 
those in the proposed rule, 

The CT values in thb final rule are 
based on a statistical analysis (Clark et 
al., 1988), which considered both animal 
infectivity studies (Hibler et ale, 198%) 
and excystation studies (Jarroll et ai., 
1981; Rice-et al., 1982; Rubin, 1988cl. A 
multiplicative  model [the -one previously 
developed for the animal infectivity data 
alone, which fomed the basis for GT 
values in the proposed rule,  Clark et al., 
19871 was selected to best represent the 
chemical. reactions during  the 
inactivation process. This 'model was 
applied to each of the data  sets 
described above, and in various 
combinations [Clark et ai., 1988). The 
animal infectivity data [Hibler et ale, 
1987b) were included in each of the 
combinations studied. Tke animal 
infectivity data were considered 
essential for inclusion in ail the . . 

combined data sets because, unlike the 
other da.ta sets, these data represented 
inactivation !evels great& khan 99.9 
percent. Becaye of limitatiqns with the? 
excystation m&&odelogy, only data sn. 
conditions nekeasary for  achieving less 
than 99.9 percent inactivation were , . 

ava4able from these studies. Data a% 
these lower inactivation levels'were 
included in the analysis since the @a" 
vahes in the rule  may be Used for 
calculating partial inactivation levels 
(see., less than m.9 percent] which, in 
total, are considered in determining 
whe@er the overall minimum level of 
inactivatibn of m.9 percent is met, 

Statistical analysis indicated that 
combining  the Wibles et al. (1987%) and. 
Jarroll et al. (1981) data ( and excluding 
the Rice et al. [1982] and Rubin et al. 
(1983c) data formed. the best fit model 
for predikting CT values for different 
levels of inactivation. As a conservative 
regulatory strategy, Cia& et d. (1$88] 
recommended that CT values for 
different levels 0% inactivation be 
determined by applying first order 
kinetics t q  the 99 percent u p p e ~  
confidence internal of the CTW.W v a b s  
predicted by the mode!. For CT values 
above 5 "6, where data were limited, the 
authors recommended that for &very 
increase of 10 "C, the CT value be 
lowered by one.half. This concept, 
which was applied for determining the 
CT values in the proposed rule, is also 
supported by I-fof€ [lgsej). 

on  the Wibler $C al..[l987b] and jarrcll at 
al. .{19811].data] &as appiied, using the . , 

above two conr,e$ts, @determine the 
CT9s.9 values in the fina1:rule.. The CT~S..? 
values in'the Eidal rule are between zero 

Accotdingly, &@ best fit mQdd (based 



a d  19 percent lower  than  what  was 
proposed. 

(cf CT va!ues for ozone. The GT 
values for ozone  in the proposed rule 
were based 09 disinfsction studies using 
in vi@o excystation of Giwdia iamb;lin 
~ ~ ~ i c ~ r 2 m a n a y a k e  e?.uL, I%%]. CTSY 
values at  5 "C and'pM ? for oiane ranged 
from 0.45 to 0.64. Ma data on @T values 
were available for other pHs at  5 "C. 
Therefore? io obtain  these-data, the 
highest CTS9 value, 0.64. was 
extrapolated using first order kinetics 
and multiplied by a.-sa€ety €actor of 3 to 
obtain the other 6Tw.g values in the 
proposed  mle, as foollows: 
CT115.9=0.64X3.X3/2=;2.9 

CT values at  temperatures  above 5 'C 
were  estimated using the same 
multiplier assumed for free chlorine, as 
discussed  above, GT values at  1 "C OF 
Bower, for which no data  were available, 
were  estimated by m ~ l ~ ~ ~ l y ~ ~ ~  the CTw.9 
value at 6 "C by 1,s. 

applied to the CT values for ozone than 
was used to determine the proposed @T 
values for chlorine  because: 

ozone than €or chlorine. 

because of the  limitation? of the . .  
e ~ c y s ~ a ~ ~ ~ ~  procedure, only reflect up 40 
or slightly more than 99 percent 
~ n a c ~ ~ ~ a ~ o ~ ~  while the data for eldoripe 
was  based on animal infectivity studies 
indicating inactivation st %+.% percent 
[Hibler et al., zs87b; Clark et al., 1988). 
Thus, extrapolatian of data to determine 
CT values for 99.9 percent  inactivation 
using ozone hvo?ved greater uncertainty 
than the determination of GT values for 
99.9 percent inactivation using chlorine, 

The determination of CT at th'e 
water treatment $ant also involves 
greater  uncertainty for OXHE than for 
.chIerrine because contact time 2nd 
residua! copcentration cannot be 
monito~ed as precisely for ozone. 

values, even with a large safety factor, 
would be practical BO achieve. 

instead of three i o  the laboratory  data $0 
obtain the! CT' valces in the finaf mle, 
Le., the CT yafues for 0zop~e in the final 
ruie are two-thirds of those in the 
proposed rule, because: 

e The  laboratory  data which formed 
the basis for the CT values need the 
lodometric method for meastnring ozone, 
The Iodometric method measures total 
oxidants present, hot just ozone a!one 
[e.g., this method measures ozonation 
by-products such as ~ ~ d ~ u g ~ n . p e ~ ~ ~ ~ ~ ~ ,  
which is a much weaker disinfectant 
than 020ne). The final rule requires 
systems io measnre mane using the 

A much larger safety factor was 

= Fewer data  were available for 

0 The  data  available  far ozone, 

EPA believed that the proposed C$ 

Epl% Eippi'lE:! a SZfEty f8clCX Of h%'o 

Indigo method; this method meawres 
ozone but not rJthgr oxidants. At the 
time 3f these  experiments, the 
iodometric method y a s  the only 
prescribed method for rne.asuring ozozie 
in Standard Xlethods (26th edition, 
1985j. In the forthcoming Pth  edition nf 
Standard  Methods,  however, the Indigo 
method, rather  than the  Iodometric 
method, wil! be the  recommended 
method for measuring ozone. Since the 
original GT values  were  based OR a "C" 
which may have  inchded the 
measurement of other  oxidants in 
addition 40 ozone, the CT valnes from 
these experiments are  conservative, Le., 
they are probably  somewhat higher than 
if ozone  had  been  measured using the 
Indigo me&icd. 

According to public cornmznb 
received and further. analysis by the 
Agency! :he proposed CT values  for 
ozone in the proposed rule could only be 
achieved at very high costs. 

Depending upon source water 
characteristics, EPA believes that it wii! 
be  feasible for many  systems to use 
ozone to meet the revised CT values. 
and  that  these  values provicie'an 
adequate margin of safety. 

[df CT volues for chlorine dioxide. 
The CT values €or chlorine  dioxide in 
the proposed rule were based on 
disinfection studies using in rritrc, 
excystation of Zimdicl muris cysts 
(Leahy, 19%). CTSS values'at 5 "C .and 
pH 7 ranged from 7 lo 18. The highest 
CTW value, 18, was  used as t h  basis for 
extrapolation, using the  same principles 
as discussed for D Z O ~ E ~  to obtain the 
CTn~9.9 values in the proposed ra!e, 

Limited dal2 [Le., at  25 "C only] 
iridicate that chlorine dioxide is more 
effective for inactivating Ginrdin murig 
cysts at pH 9 than ai: pH 7- fleahy, 1985). 
Because the data  are limited, hoyever, 
EPA proposed the same CT values for 
all other pHs. 

Since the proposai, more data on the 
conditions  nec'essary for achieving 99 
percent  inactivation of Giurdia murk 
cysts, using in vitro excystation, has 
become available at 1 PC, 5 "6. and 4% "C 
@&in, l%$b]. These xew data, plus the 
data used. to develop ihe CT vaiaeo in 
the proposal, were used to develop the 
CT values in the, final  rule. The average 
CTSO value at each  temperature 127.9 at 1 
"C, 11.8 at 5 "@. 8.5 at 15 'C, and 4.7 at 25 
"C) was extrapolated using first order 
kinetics and multipIied by-2  safety 
factor of 1.5 SO obtain the CT9s.s values. 
Thus CTS9.s at 1 " C = ~ 7 . 9 ~ 1 . 5 ~ 1 , 5 = 6 3 .  
Because of the limited data available ab 
different pHs, the same CT values are 
specified for at1 pHs. kitplough most of 
the CTgS d a h  were  determined at pH T ,  
it is knova that chlorine dioxide is more 
effective at pH 9. Thus, the @T values in 



in  the mlej, it was assumed  that.it 
.would also  achieve  greater  than 99.99 
percent inactivation of viruses. . . 
However, the proposal  explained that if 
a system used chloramines and  was 
able to- achieve the CT values for w.9 
percent  inactivation of Giordio cysts, it 
could not be assumed  that 99.99 percent 
or greater  inactivation of viruses was 
also achieved. 

89-98 percent  inactivation of viruses 
were included in the  proposed &le. 
Instead,  under the proposal, systems 
using chloramines for primary 
disinkction  would be required  to .' 

conduct on-site challenge studies to 
demonstrate  that  they  achievedat kast 
99-99 percent  inactivation  ofviruses, 

Since  the proposal, new  data  have 
become available which indicate'that 
Hepatitis A virus is more secsitfve  than 
Giardia cysts to inactivation  by 
preformed chloramines  (Sobsey, 1988). 
Thus, the CT values required to aehieve 
99.99 percent  inactivation of Hepatitis A 
w i t h  preformed chloramines zre  lower 
than those needed to achieve 89.9 
pel.cent,inactiv~ation of Giatd& cysts. 
These data  contrast with other  data 
which indicate that rotavirus i s  more 
resistant thaa Giurdiu cysts to 
preformed chloramines {Hoff, 1985j. 
However, ~ptauirus is very  sensiiive i.0 
inactivation by free chlorine, much more 
SO than  Hepatitis A (Moff, 1986 Sobsey, 
1988):ffchlorine is applied  prior to 
ammonia, the  short-term  presence of 
.free c h l o h e  would be expected io 
provide at least 99.99 percent 
inactivation of.rotavirus prior to Ihe 
addition of ammonia and  subsequent 
fmmation of chloramines.  Thus, EPA 
believes it is appropriate  to use the 
Hepatitis A data,  in lieu of the  rotavirus 
data, as a surrogate for determining 
miraimum CT values for  inactivation of 
viruses by chloramines,  provided that 
chlorine is added to the  water prior to 
the addition of ammonia. 

T h u s ,  under the final rule, a system 
which achieves a $9.9 percent 07 greater 
icactivation of Gim-dja cysts ~7ith 
chloramines is cansidered to be 
achieving at least 9%89 percent 
inactivation of virnses, pro17ided that 
chlorine is added to the water prior to 
the addition of amnonia. If ammonia is 
added first, the CT values in the mle for 
achievjng 99,9 percent inactivation o f  
Giardia cysts cannot he considered 
s d e q n s t e  for cchie=*?ing 99.99 percen: 
inactivation of viruses. Thus, : r n h  the 
f i r e d  ruie, like the propagall, such 

site chai!engs studies, that the system is 
achieving at least a %.t39 percent 
i ~ a  ctivatianm o f  vir~ses, Guidance ror 

No minimum CT values for achieving 

syaterrss must demonstrate, based 6311 on- 

conducting  such  studies will be.provlded 
in the  finai  Guidance Manual. 

provision that  excluded  systems  svithno 
sources of human  viruses within'the 
watershed from the 99.99 percent  virus 
inactivation requirement. This provision 
was  based on the fact that. there were  no 
data  available tg indicate  that  viruses 
excreted by animals  are pathoge,nic io 
humans. However, one commenter cited 
a study  by  Markwell  and Shortridge 
[198l) indicating that a cycle of 
waterborne  ?rammission a,nd 
maintenance of innuenza virus may 
exist 'within duck communities in. 
southern China, and  that it is 
conceivable  that v i rus transmissioa 
could occur in this manner to  other 
susceptible  animals, including humans. 
Based on the  results of this  study, the 
exclusion in the  proposal  has  be& 
removed. Thus, the final rule  requires 
that  ali  systems,  even if there is no 
human  activity  within the watershed, 
achieve  the minimum inactivation 
requirements  for viruses. 

dern~nst~mting adequate disinfection. En 
the May 6,1988, notice of availability, 
.EPA.explained why CT valu, 0s were 
inc!uded in the  proposed rule for 
unfiltered supplies  but not for  filtered 
supplies 152 FR 163571. EPA solicited 
comments O R  whether this rationale was 
reasonable. Speci€ic,aBy, EPA asked 
whether C'i' values  for unfiltered 
systems  should  be  placed in guidance 
rather  than  in  the rule. 

values  should  be  placed  in  guidance 
rather  ihan  in the  rule to more easiJy 
allow.for  changes in CT values  based . 
upon new  data,  and to allow  States 
flexibility  in their  application. 

EPA has  retained  the CT values €or 
ullfiltered systems  in  the final  rule 
because  (a)  the inclusion of GI' values 
for  unfiltered systems  makes the rule 
"self-implementing" and directly 
enforceable, i.e., a system  that  does not 
meet the CT values must instal! 
filtration,  regardless of whether the 
State has determined  whether filtraticm 
i s  reqrrired for a given system (see the 
section entitled "Compliance," below]; 
tb) in general, unfiltered supplies are at 
mu+ greafer risk to waterborne  disease 
than  are filtered supplies [from 1971 
through 1985, reported  waterborne 
disease  outbreaks  and illnesses were 8 
and 15 times  higher,  respectively, in 
unfiltered supplies with  disinfection 
than in filtered supplies with 
disisafeclion], so it is important to have 
sa!f-implernentix, directly enforceable 
requirements in the sute for such 
systems: (c) without &1T values in the 

The  proposed rule  included  a 

(fl Alternotiw meam for 

Most cbmmenters thought that all CT 

rule for unfiltered  supplies, there MiouM 
be no self-impiernentisg, directly 
enforceable provision to  ensure  an 
adequate level of disinfection is 
provided [in contrast, filtered systems 
have self-implementing, directly 
enforceable turbidity  performance 
criteria that 'indicate, a i  least in papt, the 
efficiency of Giardi5 cyst  and  virus 
removal]; arad Id] for free chlorine, 
which is by far  the  most widely used 
disinfectant,  especially for unfiltered 
supplies, EPA does not believe new  data 
will soon become available. td  provide a 
basis for concluding that: lower C?' 
values  that will achieve the required 
levels of Giardia cyst  and  virus . . 

inactivation; 
However, EPA agrees with - ' 

commenters that the CT  values for 
chlorine  dioxide, ozone, and 
chloramines in the  final rule are  based 
on limited data  compared to the  more 
extensive  data  that  provide the basis for 
the chlorine 6T vaiues  and that, for 
these disinfectants, new  data  a- i e  more 
likely to become available in the  near 
future that may support different CX 
talues or other  means for determining 
\Ghat percent inactivation.of Giordio 
eysfs and viruses a disinfectant 
achieves. For example, pilot plant 
studies may show that the disinfection 
efficiency of,uzone,  because of its rapid 
rate of dssipaticm,  may  be  better 
cliara.cterized by operational  parameters 
other  than CT. Also, a combination of 
ozone  with  ultradolet light may be 
shown to be  more  effective than ozone 
alone in achieving the  required 
inactivation efficiencies. As another 
example, for  chloramines, use of on-site 
formation rather khan preformed 
chloramines may prove to be 
significantly  more efficierrt than the 
laboratory conditions  in place during the 
studies  that  are  the b a s i s h r  the CT 
values in this rule, in which case,  lower 
CT values may be  appropriate [We% 
19861" 

, .  

Re-cognizing that research in this field 
is ongoing, EPA has included  a provision 
in the finai ru1.e id&h allows an 

other than chlorine [Le., chlorsrnines, 
ozonet or ch!oiine dioxide) to 
demonstrate, by whatever  means 
allowed by the State,  that it is 
consistently  meeting the 99.9 and 99.88 
perceat removal andjar inactivation 
requiremenis on a daily basis,  instead of 
Eeeting the c'1' valrres in the r&. Th.is 
metbod need not include use of CT 

ozonation, u ~ d e r  which disinfection 
occilrs very rapidly, may best be 
indicated by different operational 
canditiorts (e,g., a~p!.ied dosage  and 

UnfiIkFed SIjStem Using a diSinft?GtElnk 

d u d s .  F O ~  e~ampls ,  the &l~iancy 0% 



energy mixing efficiencies) in place of, 
or in addition to, CT vdues. This 
provision is not provided for systems 
using only chlorine because: (1) A large 
data  base  was  used for  deriving the CT 
valuesin the rule and EPA believes that 
new  data  are unlikeiyto become 
available  soon to support the basis for 
other CT values; and { Z )  the laboratory 
experiments on which the GT values  are 
based more closely simulate field 
cqnditions for chlorine than they do for 
chloramines,  ozone, or chlorine dioxide. 
2. Filtered Systems 

disinfect  their  water, and  that the 
overall  treatment [Le., filtration and 
disinfection) achieve at  least 99.9 
percent  removal and/or  inactivation  and 
99.89 percent removal and/or 
inactivation of Giardia lamblia cysts 
and viruses, respectively. The State 
would determine whether &e system 
complied with this  treatment 
performance requirement. In the draft 
Guidance  Manual, EPA recommended 
that, in  general, Ekration {with any 
pretreatment appropriate for the sBecific 
technology used) should  be  assumed 10 
achieve % percent @-log) to 99.9 [8-Iog] 
removal pf Giardia l&mbhb cysts  and W 
percent {%-iog] to $@ percent (%log) 
removal of viruses. Usingthis 
assumption, EPA r ~ c ~ ~ m e n d ~ d  that, t q  
achieve at least 99,9 percent and 99.99 
percent  removal and/or inactivation of 
Giardia lamblia cysts  and viruses, 
respectively, with  considerable margin 
of safety, a system that filters should 
provide  disinfectipn  which achieves at 
least a 99 percent [I-log] inactivation of 
Giordh %~ddi~  cysts  and a 99.9 percent 
[%log) inactivation of viruses [higher 
levels of inactivation were 
recommended for systems with source 
waters having significarat fecal 
Contamination). For most systems, i.e., 
those which  use chlorine, C'F values 
which achieve greater  than a 90 percent 
inactivation of Giardia lamblia cysts 
can  be expected to achieve  greater  than 
a 99.99 percent  hactivsrtian of viruses. 
Thus, a system  which uses chlorine and 
achieves  greater than 99 percent 
inactivation of Gicvdia i'anbiia cysts 
waa!!d be as~.umed to satisfy the overall 
minimum performance reqilirement f ~ r  
viruses. 

Most of the  comments on GT values 
and the method of their calculation 
pertaining to unfiltered supplies also 
pertain to filtered snppiies. Thus, most 
commeaters thought that EPA's 
~ e c ~ ~ ~ ~ ~ ~ e d  procedures for calculating 
CT and the actual GT vaiues in the draft 
Guidance ManuaI were  overly 
conservative.  According to a survey 
conducted by the American Water 

EPA proposed that filtered systems 

Works  Association ~ A W ~ j ~ ,  19B87), ody 
18 percent of the.filtered systems 
participating in the survey would be 
able to comply year-round with the CT 
values recommended  in the  draft 
Guidance Mamal, when calculated as 
recommended.  Many comrnenters 
thought that systems shocld get  credit 
for inactivation of Giardia and  viruses 
with disinfection prior to filtration, 
regardless of the level of turbidity 
(rather than limiting suck credit to 
systems wiih low turbidity), because 
these organisms are conta.ined within 
particulate  matter,  and therefore are 
subsequently  removed by either 
sedimentation or filtration. Some 
commenters thought that  States  shouid 
have  broad  discretion in how they apply 
the CT values in the  Guidance  Manual 
for evaluating percent  inactivations € 0 ~  
filtered supplies until the  numbers  are 
field tested  and  evaluated  on the basis 
of actual experience. In cozfrast, 
however, other commenters stated that, 
for  filtered systems, EPA should 
establish minimum disinfection 
performance standards, in the form of 
minimum a values, in the d e  [ratbe? 
than simply making recommendations in 
the  Guidance Mannal] in order to assure 
uniform nationwide  standards. 

From 2971 through 1985, &ere were 
three  reported  waterborne d; asease 
outbreaks in filtered systems attributed 
to inadequate or interrupted disinfection 
versus 10 outbreaks  due to inadequte 
filtration or  pretreatment fin contrast to 
unfiltered supplies  where  these  were 42 
repoded outbreaks  due to inadequate OF 
intempted disinfection)  (Craun, 1988). 
Althwagh EPA strongly  believes these 
statistics reflect  only a smalf proportion 
of the  disease  outbreaks  and iIlnesses 
actually occurringi EPA also beiieves 
that these data  indicate. in general, that 
most  fiitered  systems, when well- 
operated,  are providing adequate fevels 
01 disinfection to protect from 
waterbone  disease.  Based on a review, 
of these  data and public  comments, EPA 
has conclltded that the many safety 
factors  that it recommended in the draft 

anuaf for estimating the 
total rernGvaI a~c t for  inactivation of 
Giardia cysts and viruses in fi'iltered 
systems, like the  safety factors built inta 
the requirements for unfiltered systems 
were, in total, overly conservative. 

In response, the- following changes 
will be made in the final Guidance 
Manual to address these concerns: 

had recommended that credit  toward 
Gior&c? and virus inactivation in the 
water prior to filtration be ailowed onfy 
if the  turbidity of that water is less than 
5 an3 I MTLJ. respectivety. The final 

e In the  draft Guidame Manuah, EPA 

Guidance  Manual will recommend that% 
credit be given for disinfection of 
Giordh cysts and viruses prioi. to 
filtration  regardless of the  turbidity 
level. This recornmeadation is b a s e d a m  
the assumption that any  pathogens 
present in the source water will  be 
either removed by filtrstion or d i r e d l ~  
exposed to disinfectioc. 

8 The-final CPuidance Manual.wil1 
recommend that, in general. systems 
using  conventional treatment w h i c h  a r e  
able to achieve  turbidity levels ofless 
than 0.5 NTU in the filtered water ix-185 
percent of the samples b e  assumed to 
achieve 2.6-1og remnvai of C k m i j a  cysts 
and %log inactivation of viruses, 
provided  that coagulation and 
flocculation conditions are o p t i m i z e d f o r  
turbidity removal by  filtration. T h e s G  
systems would thus only ne'ed t o  
achieve a 0.5-iog inactivation of Giardia 
lunblia cysts and a z-log irractivati QII &sf 
viruses with disinfection to satisfy %he 
overall Bdog and &log minimum 
performanix requirements. EPA be 
that these revisions are appropriate 
since sedimentation a n d  filtration 
[preceded by coagulation) provide more 
removal of Gimdiu cysts a n d  viruses 
than does filtration fprecededby 
coagulation) alpne. This conclusion is 
based on two recent studies. In pilmt 
plant s ~ ~ d ~ e S ' u s ~ n ~  Ohio River waiel; 
&ogsdon [19B5) has shDwn that 
sedimentation achieves 0.5- to x-I 
removal. of Gimdia cysts. Since f 
provides Z-bg removal, i t  is apprapziate 
to assume that  sedimentation and 
filtration together  provide at  least 2-$1ag 
removal. In addition, in pilot plant 
studies using Lake H~KSZOR water, Wao 
e t  a11 I'ifJ88) have shown that 
sedirnerrtatisn ipreceded by 
coagulation]  achieve3 generally g r e a t e r  
than 90 percent  removal of v i r u s e s  a n d  
that sedimentation and filtration 
together generally achieve greater tWan 
89 percent removal of viruses. 

0 The CT values for free chlorine 
have been lowered up to 10 percent, for 
the same W~SQI'IS  dis~ussed abaw Fa 
~ . ~ ~ i l ~ e ~ e ~  supplies. 

chlorine dioxide have been lowered- by 
about one-third, for the same r 
discasscd above for unfiltered 

Regarding the w e  of chlor 
the finak Guidance Manual  will 
recommend that, in general, far %he 
reason8 discussed above for unfil 
systems, filtered systems which a 
chlorine to the water prior to armomnia 
addition be assumetli to be  ach iev ine  
99.99 percent  removal snd/sr 
i~act ivat ion of viruses if they are 
achieving 99.9 percent removal andy"s.gr 
inactivation af6iurdia !u;"amlr!ia cyst 8. 

* The CT values  for ozone and 
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every fFur ho;ars.-U&r the proposal, .a- ~ g ~ . . p r o ~ a b i ~ ~ ~ ~  that adequate treatment . before  consumpkion when source water 
system  would not be required to filter if is still beingprovided if the  turbidity  turbidities  exceed 5 NTU has been 
it occasionally exceededthe.5 NTU limit' were to exceed 5 hT.J for short periods deleted from the final d e .  EP-Aaeree-k 
[although such an exceedance would be . of time. These incfude the requirements with the cornnenlters that Slates 8 hon Id 
considered a violation of the treatment. 60 {a) comply  with fecai or total coliform determine  if such an order  should be 
technique requirements which posed an source water quality h i t s :  (b9 maintain issued, since G'ertain site-specific FactQrs 
acute risk to humanhealth). Specifically. disinfection conditions sufficient- to might not warrant euch action; Aka, is 
a system  could exceed the 5 NTIJ limit achieve-ai least'99.9 and-99.99 percent the  final  rule, a n  exceedance ofth e 
no more than two periods during  twelve ' inactivation of Giardia IambJia cysts turbidity limit of 5 NTU-is considered a . 
consecutive months or five periods and viruses, respectively, as indicated violation ofa treatment technique 
during 120 consecutive months,  provided by meeting the CT requirements; (c) requirement, but not, as proposed, o n e '  
that [a) the system informed ita comply with the total coliform MCL (the which poses an  acute risk to human 
customers and the State of the violation,  coliform rule, published elsewhere-in health.  Therefore, violation of the 5 N 3 U  
ips soon as possible but in no case later . today's P'ederaf. Register, requires limit does not require a system to noti 3y - 

than 72 hours after the violation unfiltered surface waters to take the public via electronic media, pos t i sg ,  
occurred, and customers were instructed coliform measurements at or near the or hand delivery, depending OR sy s t e m  
to boil their water before  consumption first customer on days when the type, within'72 hours. {Onl_v v\rri!te-n 
until it was determined that the water turbidity exceeds 1 NTU and to include notice i s  required, as specified for Tiex-1 
was safe, and (b) the State determined these measurements in the MCL violations. See the public notipimt ion  
%hat the exceedance occurred because of compliance determination); and (d9 regulations at $0 CFR '3141.32.) 
unusual OF unpredictable circumstances. maintain a watershed control program 
A "period would be defined as B Feries brestrict human activities. The 
of consecutive days in which at least requirement to have a watershed control EFA proposed to require'systenesih 31 
one turbidity measwernent each day program reduces the probability that filter to measure the turbidity lieve 9 a!-? 
exceeded 5 NTU, human viruses will be present in large representative sample of filtered twate 3 

Some cornenters were opposed to numbers, so there is  less concern about every four hours when  water is be in! 
allowing any periods when turbidities . turbidity interfering with disinfectipn of delivered to the distribu!' r 
exceeded 5 N"tJ since systems are most.' . viruses. In addition. there is mnch less a system using conventio 
vdnerable.to microbiological risk at ' concern about turbidity interfering with or direct filtration, EPA p 
such times. Others thought that the inactivation of Giardh cysts by recyire that the turbidity 
periods in which  tukbidity  could exmed disinfection .than viruses or bacteria system's filtered water b 
5 NTU should be  limited in duratian. since Giardia cysts are ~ L I C ~  larger than equal to 0.5 NW irn at least 95 percent of 
Sone cornenters stated  that-an viruses and bacteria and  are  less likely the measurernen?s t aken  each mors.th, 
absolute limit for turbidity was to be occluded or protected by For a system using slow sand 01 
inappropriate sincedxe s ~ ~ n ~ , f ~ ~ a n c e  of . . particulate matter. diatomaceous earth fiftrati 011, EPk 
turbidity. :levels as  an indicator of . The final.rPale does not specify a proposed ti require tha t  the turbid i f y  
possible interference with disinfection. maximurn dlaratlon for a turbidity event, hve! be less than r NTU in at leas% 95 . . 

depends on the size and chemical . as a condition for avoiding filtration, percent: of the measurements ! d e n  e a e h  
c o m p o s ~ ~ ~ ~ n  OS the particdate matter since other requirements (discussed month. Under the proposal. for sys.tema . ' 
present. Other commenlers supported above) must also be  met to avoid using conventional  treatment or diaect 
the proposed  turbidity limits. Some filtration; EPA expects that; if the filtration, if the State determined t h a l  
c o m ~ e n ~ e ~ s  opposed  the proposal to duration of an event is  long, and the on-site studies demonstrated at,le;ast 
classify an exceedance of 5 N191 as an system is at risk (which will depend on 99.9 percent overall removal agdlcar 
acute health risk since high turbidity tke nature of the particulate matter inactivation of Giardiir cysts, theStaie 
does not necessarily indica@ a health aausfng the high turbidity level, and &e could  specify a higher turbidity limit, K y 
hazard, depending on the nature of the source water quality), one of the dther- to 1 NTU in 35 percent of the  samp l e s  i n 
~ a r ~ ~ c ~ a t e  ma,tter  present.  Similarly.  requiremgrits for avoiding filtration i s  ' a month 
they objected to the proposall that likely to be exceeded. thereby requiring %any commenters, especiall;y thwse 
s;ys-tems issue a-boil water notice to the the systemZo hgtall filtration. - 

PUPUSlic whenever the turbidity exceeded EPA agrees with public conimenters retaining the curreht tm+bicl.ity 
representing small systems, f a v o r e d  

5 N W ,  many  thought that such a who .stated that interference with  monitoring requirements in the interim 
, r e ~ ~ ~ r ~ ~ e n t  should be left to State . disinfection by turbidity will depend on regulations, i.e., o n e  sample pep 
discretiom based upon an evaduation of the nature of the particulate matter that CFR 144.22). Com&&nters caejR.; 
a c ~ ~ ~ a ~ , ~ e a ~ t h  dsk. is  present. However, 8 s  discussdin the monitoring of turbidity e v e i  fa 

In the final rule, EPA has retained &ape proposal, FPA believes .an upper liiaJit of or by continuolks monitoring and 
provision that allows unfiltered systems 5 W U  is appropriate. Ericlreases in 
to exceed the turbidity limit of 5 NTU a turbidity occurrence levels from less 

recording equipment, is not f s a s i b l e  for== 
srna41 systems:Hn addition. mamy 

limited  number of times, Le., no more than 1 "I'U to greater than 5-10 NTUs commeaters objected to.the 0.5 NT 
than two events during 12 ~ o ~ s ~ ~ u ~ ~ ~ ~  have been slraown.to correlate with . linnit for systems using &xiveational. 
wianths or five events clilring 120 decreases in disinfection effzctiveness treatment OF direct filtration; they 
cmsecutive rnohths, as long as the State unfiltered source waters (Le Chevalier favored retaining the epristing sRan 
is inf~rmed of each exceedance and et ai., 198%). In addition, high turbidity of I &TU. Some commenters st+ed 
determines that it was caused by waters may be unaesthetic in there is no evidence that the m o r e  
unusual or qnprpredictable circumstames, appearance and cause consumers to stringent turbidity criteria'EPA proposed 
(In 'the fhial rule,. EpP mea the term avoid use of the public water supply and would resalt in islcrensed h e a l t h  
"'evenb" rather than "period."] EPA possibly choose less safe waters. protection, Le., fewer waterborne 
believes that the other ~ e ~ u ~ ~ e ~ e n ~ s  fqr . Tine requirement that systems inform disease outbreaks, c m ' p a r e d  ta the- 
avoiding fiPtration ih fhs  rule e.Gsure 8 theis customers to boil their water existing t:.rbidity MCL. Commemnier 

2. Filtered Systems 









or take g a b  sa.?ples at  the f r e ~ ~ e n c ~ e ~  
'pres-cribed below: 

System size " - 1 " " 1 '  by poptiiatiorr 

............................................................. 
60 t0*1,000 
&500 

1,001 to 2,500 ............................................. 
2,501 to 3,300 ............................................. 

Samples cannot be tiken at the same time. The 

4 

.................................................. 
" 4 3 2 

sampling intervals are subject to State review surd' 
approval. 

If at any time the residual dishfecknt 
concentration falls below 0.2 mg/l in  a 
system using grab  sample monitoring, 
the system must continue to take  a grab 
sample every four hours until the . 
residual disinfectant concentration !s 
equal to or greater than 0.2 mg/l.- For a11 
systems, if the residual concentration is 
not restored to at feast 0.2 mg/l within 
four hours after  a value of less than 0.2 

I' rng.11 is observed, the system is in 
violation of a treatment technique 
requirlement, and  nust install filtration. 
However, if the State  finds  that the . 
exceedance VJBS caused by an unusual 
and unpredictable circumstance, the 
State may choose not to require 
f i ~ ~ r a ~ ~ o n ~  W A  expects the States to use 
this provision sparingly; it is intended to 
encompass catastrophic  events, not 
infrequent largd storm events. In 
 on, -any time, the residual 
.concentration falls betelow 0.2 rng& the 
system must notify th? State. 
Notification muit occur a s  soon 9s 
possible, but no  later &an by the endof 
the next business day. The system also 
ixust notify +e State by the end of the 
nextbusiness day wrhether or not  the 
residual was restored within four houss. 

(ii) Minimum perceat ~~~~~~~~~~0~ 
requirements. To avoid filtration, a 
system nust maintain disin;fecticn 
operational conditions which inactivate 
99-53 percent of Gjardia kmbhb cysts 
and 99.99 percent of viruses. To make 
this demonstration, the system must 
determine disinfectant re$dual(s), 
disinfectant contact tirne(s), pH, and 
water temperature, and use these data 
to calculate whether it i s  meeting the 
rninin~um  total percent inac%vation 
req&ements in the rule. [The  CT values 
necessary to achieve 99.9 percent 
inactivation of GiardiQ kmb!ia cysts 
and 89.99 percent inactivation of viruses 
by various d i ~ ~ n f ~ ~ ~ a ~ ~ s  and under 
virious conditions are specified in fhe 
rule.) A system is deitmed in cqmpliance 
with the inactivation r e ~ ~ ~ r e ~ e n ~ s  if the 
CT valuHis) calcdated for its 
disinfection 6OnditiOnS meet [lor exceed) 
the relevant CT value specified in the 
rule. The system must make this 
determination each day that it i s  
delivering water to its customers, For ; 

clisirtfectants .other than chlorine, a 
system may demonstrate, through use of 
a State-approved protocol for on-site 
disinfection challenge studies or other 
infomation satisfactory to the State, 
that ~ ~ s ~ ~ f e ~ ~ ~ o ~  conditions other than 
those.specified in the d e  are adequata 
fcr meeting the minimum levels of 
inactivation, 

For the purpose of calculating CT 
% values, disinfection contact time (in 

minutes] is the time it takes the water, 
during peak houriy flow, to move . 

between &e point of disinfectant 
application (ofthe previous point of 
measuremknt) to a point before or at the 
point where the residual disinfectant 
concentration [in mg/l] is measured 
[ ~ h i ~ h  in turn must be before or at the 
f irst customer). The point of disinfectant , 

application is defined as the point where 
the disinfectant is applied and  water 
downstrean of that point is not subject 
to recontamination by surface water 
runoff. Contact time in pipelines must be 
calculated bakd on "plug flow" {Le., 
where all water moves homageneously 
in time between two points) by dividing 
the  internal volume of the pipeline by 
the peak hourly flow rate through that 
pipelhe. Contact time within mixing 
basins ind  storage reservoirs must be 
determined by tracer  studies or an 
equivalent demonstration. 

point of disinfectant application may 
measure "c" at any number of points 
within the treatment  train, determine 
each corresponding "'T" and thereby 
calculate the CTs for each sequence to . 
determine the percent inactivation 
achieved. The total inactivation ratio 
achieved is the sum of ai1 the fractional 
inactivations  calculated for each point 
where disinfectant residual was 
measured. TQ determine the total 
inactivation ratio achieved using this, 
method, the system musf calculate the 
CT for each point where "C" was 
measwed [CTcalcj and compare this 
with the CTSSS value (the GT value 
required to achieve 99.9 percent . . 

inactivation of Giardia cysts] given in 
the rule for the particalas conditions 
[pH, temperature, and residual 
disinfectant concentration] at that point, 
Specifically, the system must divide 
each  calculated a value by its 
corresponding CT9S.s value iai the rule to 
~ e t @ E ~ i n e  the inactivation ratio for each 
p i ~ t  where "C" was measured. If the 
5um of the inactivation  ratios, hr 

Under this mule, systems with only one 

is  equal to or greater than 1.0 &e., the 
sum of all the sequences for which C% 
was cafcdated before or at the first 
customer provides 99.9 percent or more 
inactivation of Giordio l(n;nblia cysts). 
the system Is meeting the disinfeection 
performance requirement, In other 
words, if: CgT1/GT99.9 + C%P;/CTg9.3 c 

(where C3k.a i s  specified in the rule for 

temperature; and pH) ,  the system is 
meeting the disinfection performance 
requirement. 

Systems need only calculate m e  CT 
(CTcak) each day for a point before or 
at. the first customer.  AEternatively, 
syste+s have &he option of calculating 
multiple CTs afte? the point of 
disinfectant application but befor, QE at 
the first custdmer to determine &e 
inactivation ratio. If one CT is 
calculated (CTcalc] and this exceeds h e  
applicable C T W . ~ ~  the system i s  meeting 
the disinfection pl~raforman~e 
requirement; this may be all that i s  
necessary for systems with very Bow 
oxidant demand in the water or systems 
where it is 0bviou.s they will achieve at 
least 99.9 percent inactivation, 

For systems with multiple poi0.t~ of 
disinfectant application [eg.. ozone 
foHowed by chlorine, or chlorine applied 
at two differeGt points in the t r ~ ~ t ~ e ~ ~  
train], the inactivation ratio of each 
disinfectiawU sequence before OF at the 
first customer must be nsed io determine 
the total hiactivat@ion ratio. The' 
disinfectant residual of each disinfection 
sequence and the cqrresponding contact 
time must be determined at some poht 
prior to the subsequent disinfection 
application pointls) to determine the 
inactivation ratio for that sequence, and 
whether the total inactivation ratio of 
1.0 or greater is achieved. For example, 
if the first disinfection sequence 
provided an inactivation ratio of Y3 (Or 
% percent inactivation) end the second 
disinfection sequence provided an 
~ n a c ~ ~ v ~ ~ ~ o ~  ratio of Vi [or $0 percent 
Inactivation), the total inactivation ratio. 
would equal 1.0 [% + % = I). The total 
percent inactivation could also be 
d e ~ e ~ ~ ~ n e d  as fol!ows: 

CT3/C T99.9 -4- * . . 4- .C,T,/CTSS.S >1.O 

each combinsftion of G I , & ,  6, . A&; . 

. .  
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filtration and disinfection) achieves at 
least a 99.9 percent {s-log) and 99.99 
percent (44ogj removal and/or 
inactivation of Gim-diQ IambIfa cysts 
and viruses, respectively. The final 
Guidance Manual wi!f recommend 
different ~ E V ~ S  of disinfection as a 
function of different treatment 
technologies and  source  water qaalities, 

[b] Turbidity monitoring 
reqrrirement's. Under this rule, systems 
serving more than 500 people  which use 
conventional  treatment, direct fiiltration. 
or diatomaceous  earth filtration  must 
monitor the turbidity of representative 
filtered water by grab sample every four 
hours (or more frequently) that the 
system is in operation. A system may . - 
substitute continuous  turbidity 
monitoring for @ab sampling if it 
validates  such  measurements for 
accuracy  with  grab sample 
measurements  on a regular basis, &s 
specified  by the State. If a system  uses 
contiimous monitoring, it must use  the 
turbidity value for every four-hour 
interval (OS some  shorter regular  time 
interval] to determine compliance with 
the  turbidity  performance criterion. 

For systems using slow sand filtration 
or technologies other  than  cQnventional 
treatment, direct fiitratibn, or 
diatomaceous  earth filtration [such as 
cartridge filtration], the State  may 
redvce the sampling  frequency for 
turbidity to one sample per; day if the 
St& determines that less frequent ' . 
~ o ~ ~ ~ o ~ i ~ ~  i s  sufficient to indicate 
effective  filtration perfo. mance. 

-For sysiems serving 550 or fewer 
people, the State may reduce  the 
sampling  frequency to once  per  day, 
regardless of the type of.filtration ' 

treatment used, if the State  determines. 
that less  frequent monitoring is 
sufficient to indicate effective  filtration 
~ e r ~ o r ~ a n c e ~  

(c) Turbidity performance criteria- 
[%) ~ ~ ~ ~ ~ n t ~ c ~ ~ ~  treatment or direct 
~ ~ l t r ~ ~ i Q ~ .  For systems  using. . 
E o ~ ~ e ~ ~ ~ o ~ a ~  treatment or direct 
Rlt~etion. the final rule requires that the 
filtered water turbidity  level be less 
than or equall b 0.5 in 95 percent of 
the ~ ~ a s ~ r e ~ ~ ~ ~ ~  taken  every month, 

system ~ u ~ ~ . ~ ~ ~ o - ~  the State when the 
~ ~ r ~ ~ ~ i ~ ~  exceeds Fi NTU as soon as 
~ o s s ~ b ~ e .  but not later than the end of 
the next business day, 

The State may alllow a ~ ~ . s ~ ~ ~ e ~  an 
alternate turbidity limit, up to 1 mu in 
85 percaat of the meassurements. if the 
State dekermines thanat khe.system is , ' 

achieving the ~~~~~~~ overall 
performance  requirement of99.9 percent 
removal and/or inactivation of Giardia 
!Q.B&!~o cysts at the higher t&$dity 

and at i3Q time exceed The 

level. Such a ~ e ~ ~ r r n ~ n ~ ~ i o ~  may be 
based upon an analysis of existing 
design and operating conditiqns [e,g., 
adequacy of treatrwnt prior io ~ ~ ~ t ~ ~ ~ ~ ~ ~ ,  
percent turbidity  removal across %he 
entire  treatment train, and level of 
disinfeciion), and/or filtration 
effectiveness re!ative to certain wafer 
qualify rndasurements (e.g., 
microbiological analysis of the fiitered 
water,.particle size counting bafoore and 
after.thF filter], Undei: this provision, the 
State may consider sa& factcrs as ~ 

BOUPCE water quality, extent of 
tleatinment, and system size to de te rdne  
the  enalysig necessary to justify'the 
higher turbidity .limit. h the final 
Guidznce Manual, EPA wi1l provide 
additional ~ n f o ~ ~ a ~ i o n  for determining' 
when it mky be ggproprite to allow 
higher turbidity perfornance criteria. 

their treatment so as to zkhieve  the 
lowest ~ u r b ~ ~ ~ ~ ~ e s  feasible at  ali times. 
This will promote optima! fe$oval of 
Gierdia Iambria cysts  and-other 
pathogens,  and provide optimal 
conditions  for disinfection. 

(2) Slow sandfiltriltion. Poi systems 
using slow sand filtration,  the  final  rule 
requires  that  the filteredllpiater turbidity 
be 1 NTU OF less in 95 percent of the 
measurements  taken  each month and  at 
no time exceed 5 XTU. However, the 
State  may alloy a turbidity value 
greater  than 1 NTU, but below 5 NTU, in 
95 percent. of the ~ e ~ ~ u r e ~ e ~ ~ s  if the 
State  determines there is no significant 
interference with disinfection at the 
higher turbidity level. The system must 
inform the  State when the turbidity. 
exceeds 5 N W  as soon as possible, but 
not  later  than the end of the  next 
business day, . 

. .  

AI1 sys tem are expected to optinr,ize 

(3) Diakxnccecus earth filtration. For . 
systems using diatomaceous earth 
filtration, the filtered water turbidity. 
must be less than or equal to 1 NTU i.n 
at least 95 percent of the measurements 
taken  each month. At no time may  the 
turbidity exceed 5 hW. The system 
must i n f ~ m  the State  when the turbidity 
exceeds. ti NTU as soon. as possible, but 
not later than the end of the next 
usiness day. 
.. [a] Other ~~t~~~~~ tecb?nc+gfes. A 

public  .water  system  may use a filtration 
~ e c h n o ~ o ~ ~ l  other  than one described 
above if i t  ~ e m o n s ~ r ~ t e s  to the State, 
itsing pilot plant studies,  conducted on- 
site or at  another site with  similar 
source conditione, that the  alternative 
~ ~ ~ ~ r a ~ ~ o n  tecb nology, togefhe~ with 
disinfection,  consistently  adhieves 99.9 
percent removal and/or inactivation of 
Gim-dio kzmbii: cysts and %%= percent 
rt?mQVal and/or inactivation of viruses. 
The system must meet the same 



turbidity limits prescribed for slow sand 
filtration. 
C. Repportin,. Requirements 

Report@ requirements  for  ali  public 
water  systems which use a surface 
water sburce  or a ground water  source 
under  the influence of surface  water  are 
specified hi 141.75 of the final rule. 
These  reports  are designed to document. 
compliance  with  the treatment  and 
monitoring requirements in 0 f3 141.71, 
141.72,141,73, and 141.74 (described 
above). Separate requirements are 
specified  for systems which do  not  use 
fibation  and  systems which do  use 
filtration, - .  . 

1. Unfiltered Systems 
Systems whkh  do nbt use filtration 

are required to report to the  State  on a 
monthly basis  whether they are meeting 
the treatment  and monitoring 
requirements for avoiding filtration, for 
each month  they serve  water to the 
public. The  report  must  include a 
summary of'the  results of source  water 
monitoring for total or fecal coliforms (if 
the system monitors far both, ody fecaP 
coliforms.mnst be  reported) and ' 

turbidity, to demonsirate compliance 
with 0 141.71IaI. The specifih-items to be 
reported are listed in f3 141.75fa)(lj. 

Each system  that  does  not  use 
filtration gust  report  disinfection 
conditfons'monthly to demofistrate that: 
(1) It met  the 99.9 percent Giardia 
lanblia cyst  and 99.99 percent virus 
inactivation  performance criteria; [2) 
there was not less thgn 0.2 mg/l 
disinfectant re.sidua1 in the water 
supplied to.the distribution system for 
more. than four hours; (3) it met  the 
requirement to have.a  detectable 
disinfectant residual or an  HPC level 
less than or equal to 500/ml.  .The 
specific infopation  about disinfection- 
to beTepcjrted i s  listed  in $141.75(3)(2]. 
After a.system  reports this information 
for one  year,  the State may weive most 
of the di.sinfection reporting 
requirements. . .. . 

systems i&ich do not provide filtralion 
include: 

e An  annual repurt which sufmnarixes 
the system's  compliance with. all 
watershed control program requirements 
specified in .$141.71@)[?). 

* An  annual report sxnmarizipg 
results of the on-site inspection'whlch 
evaluated the  effectiveness of the 
watershed control program m d  the 
reliability of the. dis@fectioQ process, ~ , , 

unless thg on-site inspection was . - .  

conducted by the State. If the inspection 
is conducted by the State, the. $tata.mus% 
provide a Copy of its report to thk p b h  
.wafer SybteBkr. : , . . .  . I  ~ 

.Other  reporting requirements for . , 

. .  

e ..Beports Q€ waterborne  disease 
outbreaks, turbidity measurements over 
5 NTU, and failure to maintain a 
disinfectant  residual of 0.2 mg/l  at the 
point of entry to the distribution  system 
for more than 4 hours. 
2. Filtered Systems 

Public water  systcms which u8e 
filtration must report  to the State  on a 
monthly basis information regarding 
filtered water turbidity,  disinfectant 
residual concentration in  the  water 
entering the distribution  system, and 
disinfectant  residual  concentrations 
and/or HPC measurements .in the 
distribution  system.  Turbidity  reporting 
requirements  vary  depending upon'the 
filbation technology used. Reporting 
requirements  pertaining to disinfection 
requirements at the point of entry to the 
distribution system  and within the '. 

distributim,system  are the same for 
filtered and unfiltered systems.  The 
specilic  requirements are  set out in 
f3 141.75@). 

disease outbreaks, turbidity 
measurements  over 5 NTU, and failure 
to maintdn a disinfectant residual of 0.2 
mg/l  at the  point of entry to-the 
distribution system for more than 4 

D. Compliance 
1. Cqmpliance  Transition with Grrrrent ' 

Turbidity  Requirements 
The existing (interim).NPDWR far 

turbidity, including the MCL in 0 141.13 
and  the monitoring requirements in 
4 141.22 will continue.in effect for, . . '. 

unfiltered systems using a.surface  water 
'source  until 30 months after 
promulgation. of this ruie. However, 
there is an eltception  to.  this 
requirement. If the  State  determines that 
a system  must  filter [in writing, in - 

accordance  with section 
1Ct12(k#')fC)(fii)] earlier ihar? 30 months 
from the promulgation date, that system 
must  continue.fo comply with  the- . .  
interim turbidity  rule until 48 months . . . 
from promu!gation or until filtration is 
inqtalled, whichever is later, Thus, if the 
system installs filtration  before 48 
months froin promulgatipn, it would 
comply with  the interim  turbidity. 
requirements until 48 months from 
promolgation, and the turbibidity- 
requirement$ for filtered systems 
prcimulgated today in 0 142.73 and 
0 141.74(c) would apply d t e r  that date, 

It is importan! to notithat, €or awhile, 
unfiltered systems will be subje.ct to . , 
both &e interim turbidity MCL and 
mpnitoring requirements, and the 
turbidity .monitoring requirements for 
unfiltered systei-ns promulgated in . ,. 

Systems must also report  waterborne 

hours. 

. ~ .  

. .  

0 141.74(b)(2), at the same time. This is 
appropriate  because the monitoring 
required under 8 141.22 is different from 
that required under 8 141.74fb](2): 
8 14122;  requires that  samples be taken 
daily  at a representative entry point to 
the distribution  system, while 
$141.74(b)@) requires that  samples  be 
taken every fbur hours prior to the point 
of disinfectant application. Thus, the 
former is a measure of finished water, 
while  the latter is a m.easure of source 
water quality. 

The interim  requirements for turbidity 
under f3 $ 141.13 and 141.22 will apply to ' 

filtered systems using a  surface water 
souice until 48 months after, the 
promulgation of this rule. Beginning 48 
months  after the promulgation of this 
rule, the turbidity  performance  criteria 
for filtered sys?ems in 0 141.73 and the 
monitoring requirements under 
4 141.74(c), both promulgated today, wilI 

2. Systems  Uskg a Surface Water 
Source [No1 Including Systems Using a 
Ground Water Source Under the Direct 
Influence of Surface Water) 

mmths  fobwing the promulgatidn of 
this  rule, States must promulgate ariy 
regulations neckisary to implement this 
rule. Under  section 2413, these rules 
must be-at  least  as stringent  as.  thos8 
required by EPA.. Within 30. months 
fo1los;rihg promulgation of this rule, each 
State must  deterniine which systems  are 
requiredto install filtration. €f filtration 
is required, it must be installed  within 48. 
months fo!lowing  th.e promulgation of , . 

this rule. If it is not  feasibie fm a system: 
to install filtration  within this time, the 
State 16ay allow for a loa@r period ' ,. .' 

under.the exemption provisions of ' ' : 

section 1426, as discussed in Sectbn . : 
1V:G; below% hpcedure$ fer State ..:. 

implementation of today's rule.appe+r ird . ' 

Section V, below. 
As described above,  today's rule 

specifies (a).mnditions  systems must 
meet to avoid  filtration (and other 
criteria for unfiltered systems], and (b] 
requirements that apply- to filtered 
systems,  Regardless of whether the 
State complies with the  statutory 
schedule €or adopting the criteria and 
appiying them, to determine-which 
systems must install filtration, each 
system using a surface wat, or source 
must comply with  one  or the other, is., 
either the criteria for avoiding  filtraiion. 
and  other requirements €or unfiltered 
systems or the Eequirgments-:for filtered 
systems,  by the relevant st,@tutory : : ' 
deadline. Thus, bqghning 3Q.months , . 

after prornr&ation of ihiszyle, the . :. 

requirements  for avoiding filtration- . .. 

apply. ' ' . .  

As required by SDWA; within18 . . 



specified ic 0 141.71 (a) arid (I.] and the 
req:li.rements of P "1$1.7ljc) and 
0 *;$1.~[a) go into ~ f fec t  un'ess the State 
aireadk has determined that filtration is 
required; a system that fails to meet any 
one of the criteria for avoiding fiiltration 
in $' 64~71 fa j  and fb] must instsli 
E!t-e:,ion and cornply with all the 
requiremeats for filtered systems  (the 
general  requirements in 8 141.73 and the 
disinfection  requirements in 8 a41.$2@)) 
within 48 months of promulga'rion. 
Likewise, beginning. 30 months efter 
promuigaiion, if a system  fails to meet 
any  one of the criteria for avoiding 
filtration, even if the  system was 
meeting all the  critnria up to that point, 
it mu& install  filtration  and comply with 
the requirements for filtered systems 
within 18 months of the failure, In either 
case,  whenever a State determines  that 
filtration is required, it may specify 
inferim requirements f w  the  period prior 
to  installation of filtration  treatment. 

To obtain  the hformation necessary 
to determine whether  an unfiltered 
system is meeting the  criteria €or 
avoiding  filtration in 8.141.71 (a)  and (b]; 
the rule  inciudes  monitoring and 
reporting requirements  for unfiltered 
systems [see Q Q  141.74[b) and 141.35[a], 
respectively]. These requirements go 
into effect 18 months after promulgation 
of this rule, unless the State has  already 
determined that Eltration is required. 

In reviewing these  data, it is up to the 
State to determine how it will weigh the 
data  gathered during the first 30 months 
fo!lowing promulgation in deciding 
whether filtration is required. Thus, for 
instance, a system  may  not meet the 
specified CT requirements for the first 
four I I I O R ~ ~ S  of monitoring &e., months 
19-23], upgrade its disinfection  practice 
and then begin meeting ihe CT values in 
subsequent months. In this  case, the 
State could condude that the system 
would be  able to meet tEs criterion for 
avoiding filtration, even though the 
system  did not meet the criterion 2% out 
ef the 12 previous months, as specified 
in 5 141.71(b]jl], 1x1 other W Q ~ ~ S ,  the time 

avoiding filiratioa [e.g.* six rnclnths for 
total coliforms, one  year and ten  years 
for turbidity, one year for CT 
requirements) do not begin until XI 
mmths fro= the date of promulgation 
funless the State specifies an earlier 
date). 

A11 systems with filtration in place 

periods Specified in the @&Iffa for 

must meet the treatment technique 
requirements  specified in Q 141.73 
(filtration criteria)  and 
!disinfection criteria), and the 
m~~~i to r ing   and  reporting requirements 
specified  in 5 8  141.7qcj and P43.7S(b], 

respectivdy, beginning 48 mo~&s  aftef 
prOXEulgZtiQR, 

 tie above conipiiarzce 6-t a es are 
d fe ren t  fron; what were proposed. 
Under the proposed rule, ail monitoring, 
reporting, and treatment technique 
requirements for unfiltered m d  filtered 
systems wouldhave gone into effect 
beginning 48 months after promulgation 
of this m!e. EBA believes that this- 
schednle would not have been 
consistent with the intent of the SDWA, 
First! EPA believes that the statutory 
schedule &e., States  make fiftration 
decisions within 33 months and  systems 
install filtration 18 months later] 
contemplates  that  systems which meet, 
the criteria for avoiding  filtration will 
meet the* beginnifig no later than 20 
months from pr-omuigation, since this is 
the date by which all fihration  decisions 
are to be  made. A C C Q ~ & X & T ,  EPA 
changed  the compliance date  in the rule. 
Second, it is clear that States will need 
monitoring infoorroetion to. determine 
wh the r  system are meeting the  criteria 
for avoiding filtration. Threfore, the 
final pule requires  unfiltered,systems to 
begin  monitoring 1% months from 
promulgation  [unless the State has 
already determined that filtration is 
required). 
3. Systems Using a Ground Water 
Source Under the Direct Influence of 
Surface Water 

As explained in thz section on State 
Implementation,  below, the  State's 
program revisions to adopt this final rule 
must ipclude procedures for 
determining, for each  system in the State 
served by a ground water  source, 
whether  that ~ O U T C E  is under  the direct 
influence of surface  water. Within  five 
and  ten  years following the 
promulgation of this rule (Le., by  June 29, 
1994 and June 29,1999 each  State must' . 
determine which community and non- 
community public water  systems, 
respectively, use ground water which is 
under  the direct  influence of surface 
'water. EPA recommends that these 
determinations be made in conjunction 
with related  activities required  by other 

pnrsnant to the final coliform rule, 
*daembility  assessments plrrsuant to 
the volatile orgsnic chemic& rule, 
assessment reqnirements in the 
f~rthcoming disinfection rule for ground 
water  systems). In addition,  ssction 1428 
of the Safe Drinking Water Act requires 
States to develop wellhead  protection 
programs for ground-water supply wells. 
EPA-approved wellhead protection 
programs may contain methods  and 
criteria for determining zones of 
contribution, assessments of po:e&d 
contamination, and management of 

re@latfoas {eg.. sanitary srrrveys 

s~ltlrees of ~ ~ n t a n i n a t i o n .  These 
pmgrams mag be used as 8 partial bash 
for determining (a! vvhethnrs  system is 
nnder the direct inhence of surface 
water and (sj if direct inhence  exists, 
whether c u r r d  watershed controls are 
adequate to meet  the watershed conko: 
requireme& far avoiding Eiration 

developing and implementing a Skate 

in "Guidelines for Applicants for State 
'uteilhead Wotection Program 
Assistance Funds under the  Safe 
Drinking Water Act" [U,S, EPA, 1987dj. 

A system using a ground water source 
urider the influence of surface water  that 
does not have filtration inglace must 
begin monitoring and reporting in 
a ~ c o r d a n ~ e  with Q H 142.74[bj and 
141.%(aj, respectively, to determine 
whether it meets the  criteria for 
avoiding  filtration  in  $141.71 fa) and [b) 
beginning 1% months after promdgation 
02. six months after the State determines 
that the grdund water  source is under 
the influence of suF€ace water, 
whichever is later.  Within 18 mofrths 
f d l o ~ i n g  the  determination thal a 
system  is under the direct influence of 
surface  water, tine S a f e  mast determine, 
using the same criteria that apply to 
systems using a surface  water source, 
whether  the  system must  provide 
filtration treatment. [The z$-month. 
period was derived by adding ihe six 
months until monitoring begins to the 12 
months SDWA provides States to make 
the filtration  decision  for systems using 
a smface  water source.] Beginning 30 
months after promulgation of this rule, 
or 18 months after the determination 
that a-system is under:the direct 
influence of surface  water, .whichever is 
later, the criteria for avoiding fihraiion 
in Q 141.71 [a] and [b) and the 
requirements for unfiltered systems in . 
0 f41.7%{c) and Q 141.72fa] go into effect; 
u~less  the State has determined that 
filtration is required. Thus, a system 
using a ground water source under the 
in3uenm of surface water that fails to 
meet  any  one of the criteria for avoiding 
fihation after the relevant dste must 
instali filtration and comply -with all of 
the require~ents for Eiered systems 
(the general requirements in fi 141.73 
and the disirle~tirsn requirements in 
i 141.72(b)) 48 months after 
~ r o ~ u ~ ~ a ~ ~ ~ ~  of this rule, or within 18 
months of the f a k e  to meet the criteria 
for avoiding  filtration,  whichever is 
later. As with systems using 3 surface 
water source, subsequent Failure to- 
 omp ply with a ~ y  one & the criteria for 
avoiding filtration also requires the 
installation of filtration treatment. Thus, 

1 ~ ~ , ~ I ~ ~ ~ ~ ~ ~ ~ ,  GUide!iX?s for 

wellhead pr0tec;irm program a.re found 

beginning 36; months afk3' $rOml&atSQn 



or 18 months. after the  State  determines 
that a system is using a  ground water 
source l;ndcr. the direct  inflcence of 
surface water, whicheveris  later, if that 
system I d s  to meet anyone of,those 
criteria [even if the  system was meeting 
the criteria for avoiding filtratbn up to 
that point), it r n m t  install filtration and 
comply with the requii.ements for 
filtered  syst6ms  within 18 months or" the 
failure. As with systems using a surfkce 
water  source, in reviewhg  the  data 
collected by an'unfiitered  system using 
grgund water  under fhs iiiffGeFce of 
surface  water, for the first 18 montks 
'fgllowing the detem'hxition, it is,up to  
the  State to determin'e hour it will weigh 
the 'data in deciding whether filtration is 
required. , . , ' . 

Any system using a ground water 
source that the State  determines is 
uhder the  direct influence .of surface 
water  that  already,  kas'filtration in pkca  
a t  the t ipe of the State.determix+jon 
must meet the treatment  teckniqm 
re.qdiremeats specified in.$141.73: 
(fdtration criteria] and 0 141.72(b) 
(disinfection criteria)  and.the monitoring 
,and.reportiag,reqjuirements specified in 
$5 141.74(cf and 1-21.75(b),.respectively, 
beginning 41) mohths after promulgation 
CF 18 months after the State 
determinatim, wl$chaver is later. 

. .  

4. Strategies for lmp!ementation 
To compb with this firial. rule, a 

system that ysss Surface water  and does 
not currently disinfect its  water must 

filtration. While the system is Seing 
evaluated  to deternzine what  treatment 
nkeds to b i  installed (e.g., disinfection 
without filtration:  disinfection first arid 
filtration'later  because of t h e  
differences  needed  for construction; QT 
fi!tration and disinfeetion at :he same 
time), the State  may deterqine that : 
interim,measur@s  to .redu&e cisk to 
health. [e.g., notice to consumers- that 
water  should  be boiled  before  use or 
distributionaf bottled water] niight be 
appropriate. . 

Similarly, for systems which are' 
already disinfecting, but bo not meet 
one or .more o! the  requirements for 
avoiding filtration,  the State may 
deternine 'that interim  measures are, . 
necessary to reduce risk t?.!iealth fe.g., 
maintaining more stringent disinfection 
conditions until fiitsalion is installed]. I 

Some sys t em already  have filtration 
a - d  disinfection in place; While many 
such  systems  are  already inmmpl: 'ance 
with all the  requirements  of:the rule; 
other  systems will require sigr?iflcant 
upgrades in treatment  iomeet  all the- 
perform-ance criteria. As discussed 
earlier, filtration without.  disinfection, 

. begin disinfection, an,d possib!y 

with  proper  pretreatment  where 
appropriate,  can be expected to achieve 
99 to 99.3 percent (2- to 3-10g) removal of 
Giardia cysts and 90 to '38.9 percent [I- 
t~ 3-log) removal of vimses (Lcgsdon, 
1957). Some  disinfection  will be . 

nccessary to, s u p p h e n t  filtration so 
that the o ~ r a l l  treitment achieves the 
minimum treatment requirements of the 
rule, i.e, 99.9 percent removal and/or 
inactivation of Giardia cysts  and 99-99 
percent  removal  and/or inactivation of 
viruses. TO achieve these  performance 
critdrisi \Giifh a snbstantiaI'margin of 
safety, EP-4 recglamends :different : 
minimum leyels of disinfection, 
depending upon the filtration 'technobgy 
in place. Table I\'-2 sunmarizes ths 
level of~Giardia  ayst and virus removaj 
that EFA recommends  generally be 
assumed for. differeat filtration 
tecl.mologies.(assPlming they are well- 
operated), and.the corre4ponding . , 
recommended minimum levels of 
disinfection needed fur such  systems fo 
meet the overall minimnrn performance. 
requirements. CX vaiues for achieving I-' 
log inactivilion of Giurdiu cysts are 
indica'ted in.Tab1e.W-3. CT values to . , 

achieve 0.5-log.inactivation are one-half 
those-indicated  in,Table IV.3. 
Recommended 6T values for achieving 
different levels of virus  inactivation -are 
indicated  in  Table W-4. 
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. .  
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&tloramine ta inactivate  Hepatiits A and do not include a safety factor  @oobsey, 1988). 

higher pHs. Procedures for demonstrating if lower CT values may be appropriate will be inciudd in the  final  Guidance  Manual. 

inciuded in the Rna! Guidance Manual. 

CY vaiues for tree chlorine, ozone, and chlorine dioxide include  safety factors. CT Yakdes for chloramines are based on laboratory data using preformed 

CT values tor chlorine  dioxide.  were  based  on laboratocy studies at pH 6 (Sobsey. 1988). Based oil limited  data, chlorine dioxide zppears much  more effective at 

CT vabes for chloramines are only applicable if chbrine is added prior ta ammonia. Procechres fw demonstrating that lower CT v a k m  are appropriate dil be 

Systems using chlorine with CT 
values that achieve the recommended 
minimum level of inactivation for 
Giardia cysts will also achieve the 
recommended ininimum level of 
inactivation for viruses, However, for 
other disinfectants, depending upon the 
filtration technology in place, the CT 
vaIues for achieving the recommended 
minimum level of virus haciivation may 
in some cases  be higher than those 
pecessary to achieve the minimum 
recommended IeaeI of GiurdiQ cyst 
inactivation. Guidance for making these 
determinations will be included in the 
final Guiddnce .Manual. 

The degree of disinfection should bel 
comenswaie with the degree:$ , , 

potential pathogen contaminatiwn iai the 
source water  and the type of 
clarification and filtration. For example, 
the system should provide higher levels 
of disinfection (e.g., 99 or 99.9 percent 
inactivation of Giurdia cysts) when 
there is evidence of significant Giardio 
cyst contamination in ike source water. 
Guidelines for providing an appropriate 
level of disinfection as function af 
s o m e  water quality conditions and the 
extent of treatmest processes will be 
available  in the final Guidance 
E. P u b k  Notification 

promulgated regulations to revise the 
existing public notification requirements 
in CFR 1$1.% to Emphmmt &e 1986 
E~eRdmeTlfs io %ile public notification 
g ~ ~ v i ~ i c r n s  in section 1414{e] of the Safe 
Drinking Water Act. These regulations 
specify general notific-t' e. Ion 
requirements, including the frequency, 
manner, and ccntepit of notices, and 

heshh effects infomation LJ each public 
notice. n e  public P,otification 
regulations divida viG1iations into two 
tiers  based OD the seriousness of the 
violatinn, with each tier havhg &&rent 
pnbEic notification reqairemects. Tier 1 

On October 29,1987, EPA 

'T&qrtire the indUSiQn Of E ~ J % - S ~ e c i f ~ e b  

violatitjns include violations of an MCL, 
a treatment technique requirement, or a 
variance or exemption-scheduh. Some 
Tier 1 violations are  designated as 
violations posing an "acute" risk io 
health. Tier 2 violations include 
violation of a monitoring requirement, 
failure to  omp ply with a testing 
procedure prescribed by a NPDWR, and 
operating under a variance or 
exemption. Under this rule, $ 5  141.70, 
141,7l(c], 141.72, and 111.73 prescribe 
treatment technique requirements, Thus, 
vidation af these requirements are 
classified as Tier 1 violations. Violatians 
of 8 141.Y4, which prescribes testixg 
procedures and monitoring 
requirements, are classified as Tier 2 
violation$. Violations of 8 141.75 
(reporting requirements] do not require 
pubIic notification. 

-All of the~requirements of 8 141.32, the 
general public notification requirements, 
including the manner and frequency of 
notification, appIy.to violations of this 
final rule. The mandatory language to be 
included in public notices for violations 
of the, filtration and disinfection 
requirements of this rule &ee, 8 8 141.70, 
141.71{c].  141.72, abd 141.733, including 
an acute violation [Le,, a  waterborne 
disease outbreak in.an unfiltered 
wpply), is specified below: 
.. A~ficrobiiologhl contaminants (for use 
when there Is a violation of the 
treatment tecliisiique requirements for 
filtration and disinfection in Subpart H 
of this part], The United States 
~ ~ ~ i ~ o ~ ~ ~ ~ ~ a l  f iotecl ion Agency @PA) 
sets drinking water standards and has 
determined that the presence oi; 
~ i c r o ~ ~ o ~ o ~ ~ ~ a ~  contaminants are a 
health concern at certain levels of 
~ X ~ W U F ~ .  If water is ingdeqsately 
treated, microbiological ccntzrniminanfs in 
that water may ceuse disease. Disease 
s y ~ ~ p t o m s  may inch& diarrhea, 
cramps, nausea, end possiblg7 jaundice. 
and any associated. headaches and 
fatigue. These synytoms, however, zre 

not jnst associated with diseask-causing 
organisms in drinking water, but also 
may be caused by a number of factors 
other thb  your drinking water. EPA has 
set enforceable requirements for treatin?g 
drinking water to reduce the risk of 
these  adverse health effects. Treatment 
such as filtering and disinfecting the , 

water removes or destroys 
microbiological contaminants. Drinking 
water which is treated to meet EPA 
requirements is associated with little to 
none of this risk and should be 
considered safe. 

The above mandatory public 
notification language'was changed from 
what was proposed. Types of disease, 
namely hepatitis, giardiasis, and . ' 

gastroente;ritis, which might be caused 
by consmption of inadequately treated 
water,  have been deleted. Also, wording 
has .been added which indicates  that 
symptoms which may be associated 
with consumption of inadequately 
treated  water may be caused by other 
factors not associated wi& $riding 
wafer. These changes were made in 
response to public commmts which 
expressed concern that the general 
p-ablic- would not be familiar with 
disease names such as giardiasis end 
gastroenteritis, and that most of the 
-symptams mentioned in the notice are 
so coa'mon that the water treatment 
plant nigbt be considered responsible 
witbout justification. 

.E VariQnces 
section 1415 alioy's States to gaai  

v ~ i a n c e s  from national primary 
drinking water rsgulations under certain 
conditions, Noivever, section 
~ ~ ~ ~ ~ b ] ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  of the Safe Drinking 

ater .&ct states hat7 in lieu o f  &e 
Variance provisions oE section 1435, EPA 
i s  to qm5fy criteria by xyhich States will 
determice v~kich puktiic water systems 
will be reqdTed to filter. This  ice 
promulgates these filtration criteria, 



&&&&ion required. Exemptions f r ~ m  
the filtrstion requirements are available 
as  well. For sxample, under certain 
conditions, it might be appropriate fnr 
an unfiltered system to receive an 
exemption, fo: a limited time, if i t  
achieves only 99 p e ~ e n t  inactivaiion of 
Ciadic lirmbli'r c ~ s t s  {Le., i t  did not 
meet the 99.9 percent inactivation 
requirement).  Guidznce for determinir,g 
conditions under which an exemption 
might be  appropriate is provided in the 
f h l  Guidance Manual. 
V, State ~~~~~~~~~a~~~~ d cine Su.&ce 
Water Treatment Requbenieamts 

A. General 
S2ction 1413 of the Safe Drinking 

Water Act establishes requirements a 
State  must meet to have primary 
enforcement  responsibility for public 
water systems f"primac$"f. These 
inciude: (11 Adopting drinkkg waigr 
regulations no less stringent than  the 
NPDMFHis in effect under  sections 
24221aj and 1412tbj of the AcL; (2) 
adapting  and implementing adequate 
procedures  far  en€mcemenc (3) keeping 
records  and making such  reports with 
respect to its aciivities as EPA may 
require by regulation; f4) issuing 
variances  and exermptions (if ailowed at 
211 bj; the State]  under conditions no 
less stringerit than  allowed by sections 
1425 and 1416; and [ti] adoptikg  and 
Being able to implement an  adequate 
plan for the provision of safe drinking 
water  under emergency  situations. 

40 CE7R Part 142 sets out the specific 
program  implementation  requirements 
for States to obfain primacy for the 
public water  system supervision [F%klSS] 
program as authoTized under Section ' . 

1413 of SDWA. EPA first promulgated 
these rqgulations 01: January io, 1976. 
since 1976, however, much has 
happened in the PWSS program, and 
portions of the implementation 
regulations at: 40 CFX Part 142 have 
become outdated. In response,  on 
August 2,1988, :he Agency proposed 
revisions t@ 40 CFR Part 142, Subpart B 
which  take-  into accormt the program's 
evoIutlon since 1926, as well its the new 
legislative mandates (53 E T  291941. 
These regulations, when promulgated! 
will specify the procedures and th ing  . 
for States to follow to obtain approval of 
pryram changes to adopt new.o~ 
rewsed regulations that @A 
promulgates. 

watss treatment were  proposed on 
November 3,1987 (52 FR 421781, the 
schedule €or revising the  implementation 
regulations (40 CFR Part 142j was nod 
~ R C W ~ .  Consequently, the 
i&plt3mentation portion of the proposed 

When today's regulations for surface 

surface water treatmer?.~: requiremeats 
included a camgiete fist of ~equirements 
for  States to meet to obtain approval of 
their program ~evisiocs, including Soth 
general  requirements  applicable to ail 
program revisions (e.g., regu!ations that 
are  no less stringect than the NPD?%ms 
that EPA prsmulgat,as in Pait 1411, as  
we!l as specific  reqniremepts  applicable 
only to the surfsee water treatment 
provisions, Mowwer, EPA ~ X F ~ G ~ S  to 
promulgate. the revised  implementation 
regulations  shortly. These 
implementtion regulations wili specify 
procedures, timing? wd other general 
requirements  a Stale  mwt meat to retain 
primary enforcement regponsibility. For 
instance,  these final ~ d e S  will make it 
clecir that  each $ime ERA adopts [or 
revises) an NPDWR under  section 1412, 
primacy States must adopt drinking 
water regulations that are no less 
stringent than the new regulations, 
Therefore, today's amendments to Paart 
142 o d y  address "special  primacy . 

requirements," i.e., requirements that 
are unique to the surface water 
treatment requirements promulgated in 
Part 141; general primacy  requirements 
applicable  to.all NPDWRs are  not 
addressed in today's  amendment of 40 
C m  Part 142. 

implementatioa of the regulation$ 'in 40 
CFR Part 141, Subpart H-Ritration-end - 
Disinfection, isdifferent &om 
impleaentation of othwNPDWWs. The 
surfade water treatment  requirements 
promulgated today consist  of-both 
objective, uniform criteria and mif-  ' '  
that provide the primacy State brdad 
discretion  to decide whether to 
implernelii: them ( a d  if so, how), 
c.onsidering the objectives of-the 
regulations axd the variability 
encountered in surface  water treatment 
throughad the diverse geographical 
areas of the  United States 

As a conditiqrr of primacy, States 
niust p'romuS8at.e regulations that 
ineorpdrate requirements that ere ao 
less stringent -than these objective 
criteria in the surface  water  treatment 
requirements. Since the general ~ F ~ I I X X ~  
rule wilE require all State program 
revisions to include  requirements that 
are  no jess stringent thaa Federal, 
requirements, today's amendments to 
Part 142 do not list each provision af the 
surface  watei treatment requirements 
for which the State mast adopt a , ' 

corresponding  revision  which is no less 
stringent. (Mowever, tb assist  States 
developing pro,bram revisions to adopt 
~ o d a y ' s . ~ e g u ~ a ~ ~ o n ~ ,  Seetion ViB.1. below 
identifies snhh provision%.) 

Where'it was not posiible to develop 
uaifmm riatiohla1 criteria or whei.e States 

in some  respects,  the Stat? 

erla ' .  

. . .  

Q 
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- 
total coli€& MCL for 11 of the last: 1 2  
consecutive months. 

( 6 )  Section 341,71!5J16f"Requirement 
that System Comply With total 
trihalomethane monitoring and MCL 
mquirements. 

(kj Section 14l.7l(cj-Trea:n;ent 
technique  requirements whose failure 
does not trigger filtration for public 
water  systems which do not filter. 

(1) Section 141.7%"eadlines for 
compliance  with disinfection 
requirements €@r system that filter and 
&os, that do not. 

(m] Section 141.72Ia)-~isin€ection 
requirements €or systems which do not 
filter, including: 
(1, Section 141.72(a]f%l--Requirsment 

for 99.9 and 99.99 percent  removal of 
Giardia iombiia cysts  and viruses, 
respectively, as determined by CT 
calculations; 

for either redundant components or 
autumatic shutoff; 

that water entering the distribution 
system  have at least a 0.2 rng jl 
disinfectant  residual  concentration: and 

141 SectiQs 141.7z(aj~4](i]- 
Requirement for a detectable residual or 
certain HPG levels in the distribution 
system. 

fn) Section ~~1.7~fbJ"Disinfection 
requirements €or systems which filter, 
including: 

[ Z )  Section 141.72(a)(Zj-~equipement 

[3) Section 141.72Ia)(3)-Requireme~~ 

(21 Section 1 4 1 . 7 2 ( b ) ( 1 5 - ~ e q u ~ r e ~ ~ ~  
for 99.9 and 99.99 percent  removal of 
Giardk lomblia cysts  and viruses, 
respectively, by the combined tr, Patment 
processes of the system: 

(21 Section 141.72(bj:IZ)--Requiresnent 
that water entering the distribution 
system Rave at least 0.2 mg/l 
disinfectant  residual  concentretiod; and 

$1 Section 14WZ[b][3](i)- 
3equirewent for  a detectable  residual or 
certain HPC levels in the distribution 
system. 

go) Section 141.73-Requirements 
(including deadlines for carnpiiance) €os 
systems that provide filtration treatment 
Including:. 
(1) Section 441.73-Deadlines for 

installation of filtration equipment; 
@) Section '141.93[a)-Turbidiiy limits 

for systems using ccjnventional or direct 
filtration; 

(3) Section 141.73[b)-Turtlidity limits 
fur sys tem using slow sand filtration; 

14) Section 141.73 (c)-Turbidity limits 
For systems using diatomaceous earth 
filtration; and 

(5)  Section '141.73{d)--If the State 
aIlows alternative filtration 
technologies, the  requirement thak such 
technologies, at a minimum, met?* the 

. .  



turbidity l i ~ i t s  for systems ~ s i n g . s l o ~  
sand fiiltration. 

ip) Section'141.74(tn)-~equireme3;t 
that only  EPA-approved analytical 

. .  methods be used to demonstmte : 
compliance; requirement that ~r,a:pes 
f& totat coliforms,  fecal colifoms, and 
heterotrophk bacteria be  conducted by 
certified laboratories, and that : 
remaining measurements [pH, 
iemperatare, turbidity;residual 
disinfectant concentration) be made by 
a party approved by tSi State. 

fq] Section 141.~4(b)-bkxiitoing 
requirements far systems that do not 

. ,provide filtragon treatment, includhg! 
[l) Section 141.74[b+Deadlines  for 

. . .compliance yithmonitorhg . ,. 

' . requirements: 
(21 Section ?4l,7~fb]fl)-~oliforran 

131 Section 141.74[bjfZ]-"urb?dity 
monitoring. requirements; 

monitoring requirements; 

requirements. and methods for 
calculating CT values; 
(51 SectiGn ~ 4 2 . 7 4 ~ ~ ~ [ ~ ) - , ~ ~ e ~ ~ ~  for 

calculating inactivation ratios; 
(6) Sedtion  341.74"Tables 1 .1 -1 .8 ,~~  

and 3.2 (@T values); 
I T ]  Sedeion,141.74[bj(fr]-~isinfeetant 

Pssidual monitoring requirements far 
water entering the distribution system; 
m d  

($1 Section i41.74(~1~~)~+- 
Disinfectant residual monitoring 
requirements for water in the 
distribution system, 

[r) fection 141,74(c)-i%fonitoring 
requirements for systeins that Dro-dide 
f i b t i o n  treatment, including: 

(1) Seetion 141.7Ji(c]-Deadlines for 
compliance with monitoring 
requirements; 

(2) Section I41.74[cl(ll-Turbiditgr 
monitoring requirements; 

(3) Section 141.74[~](2]-~isin~ecc$an~ 
residual monitoring requirements for 
water entering the distribution system; 
and 

(4) Section 141.74[cj@)[i)- 
Disinfectant residual nonitoring 
requirements for water in the 
distribution system. 

reqoirements for systems which do not 
filter, including: 

[I) Section 141.75(a)-Dead!ines for 
compliance with reporting reqniremests; 

[Z) Section 141,75fa)(l]-~ource water 
quality reporting rzquireaents; 

[4j 

is) Section ~ 4 1 . 7 ~ ~ a ~ - ~ ~ ~ o r ~ ~ ~ ~  

(31 Section 1$4.7,5(a312)--Bisin~~ctiar;d 

(41 Section "r41,75(a):51-Waier~hed 
contrci program reporting requirements; 

$51 Section "1$.?5ja][4)--8n-site 
inspection reparting requirements; and 

IS) Section 241.75IafI53-WeportEng 
requirements when there is a 
~ ~ ~ ~ e r ~ ~ ~ n ~  disease outbreak, ce~tain 

. reporting requirements; 

~~ ~ 

tmrbidlty.uiol~Pions, end faillure io, 
maintain a dlsi-nfectiant-Fesiduaf entering 
the distribution system. 

(t] Section 141.75('Q)-Fteporting . . 
requirements for  public water systems 
that filter, including: 

(1) Section 141.75(b)-Deadfines for 
compliance with repcrting requirements; 

(2) Section 141:7s(b~~l~-Turbiditg7 
reporting requirements; ,. 

(3) Section 141.75(b)(Z)-Disinfection 
reporting requirements; and 

(4) Section 141,75[b)~3~-RepoP~~~ 
requireman@ when there is a 
waterborne  disease outbreak, certain 
turbidity violations, and failure to . . 
maintain a disinfectant residual entering 
fhe,,distrib.ufion system.., 

(ul Section'l42.64"Limits on State 
issu&imi'of variinces  and exemptions. 

(v) SDWA s'ection Z412@][7)(C)[$i]-- 
Requirement for procedures to prqvide 
notice and opportunity for  public 
hearing for determination of whether a 
public water system shall adopt 
filtration. 
2. Special Xmacy Requirements-State 
Requirements Must Be Enforceable 

State program revisions to adopt the 
surface water treatment requirements. 
promulgated today in P a ~ t  141, Subpart 
€3 must include enforceable 
requirements that specify design and 
operating conditions for all disinfection 
and filtration treatment processes and/ 
or equipment used b39 public water 
systems to comply with 48.CFR-141.70, 
141.71,141.72 and 141.73. Alternatively 
(or in combination with enfsreeahle 
design and operating conditions), the 
State may establish a procedure for 
setting enforceable design and operakg 
requirements an a system-by-system 
basis [e.g., a permit system), 
3. Special Priniacy  Requirements-State 
Must Establish Ractices OF Procedures 

An application for approval-of a State 
program revision mast describe the 
practices or procedures that the State 
will use to fmpienent provisions of the 
surface water treatment reqalrements 
that provide the State flexibility w-iik 
respect to how the objectives of the 
regulation are to b$ achieired.  Examples 
include the authority to modify certain 
monitoring, analytical, performance, and 
reporting requirements; approve 
alternate disinfection processes or 
technologies; determine w k e t h r  the 
cornbi.nation of treatmexis previded 
achieve the required level of removal 
and/or disinfection; establish 
quaiiflcations for psb?ic water system 

inspections; and determine which 
sgsteals supplied by ground water are 
under the direct ianzsence of silrface 

BperabrS alld Pal%E?S GondUCting on-§ik 

water. 

It is important io nots that'these . 

provisions take two fom~s: Provisions in 
Part 141, Subpart H, that give the States 
fuII i;r?plementatien.diseretion and ' 

provisions that &ow the State to mod if^ 
the stated requirements undeF.certain 
circumstances if h e  State sa chooses, 
The corresponding .primacy 
requirements depend on the category of 
the provision. 

3 142.16(b)@](& which fall-in the first 
category, State p:agram revisions wdst 
include a description cf the.pracfices 
9md.procedures (or'regdgtions, if they 
cover thesFitems3 that explain how the 
State will exercise its discretion. 
Likewise,  StateS which allow,public : 
water systems to aroid filtration by 
meeting the sequirem'ents-of $141.71 
must also submit.the practices am2 
prqcedures [or regulations) describing 
how they will exercise their discretion 
for each of the provisions listed in 
0 142.16[b)@]{iiJ, . 

listed in §-142,lkj(b](Z](iii)  (which are 
options available to all States) and in' 
$142.18(bj(Z){i\r) (which are options . 

available to StBtes that .allow systenis to 
avoid filtration by meeting  the 
requirements of f 141.71).  FOP each of 
the provisions in this second category? 
the State needs to submit, procedures 
and practices for regulations] that 
explaip how it will exercise the 
discretion allowed only for those 
options it plans to exercise. For 
instance, if &e State does not plan to sat 
alternative turbidity limits mdei  
$ 141.73 {a][13 or {b)(l], its program 
revision need ilot ad&ess this provision, 
Le., it need riot submit anything  un&er 
8 142.18@)1(2](iii][C]. 
C. % d e  Rsporting and Recordkeepiag 
Reqslimmnts 

Today's notice amends 40 CFli Part 
142 to require States with primary 
enforcement responsibility to retain 
records and report information to EPA 
sufficient to ensure adequate o ~ ~ r ~ i g h f :  
of tire Stakes' activities tu i~pieme-ant the 

Specifically, Sates mdst: 
(I) Retain  for not less than one year 

records of microbiological axalyses, Leag 
anaiyses for total co4iforrrrs, fecal 
colifoms, and tretemtrophic plaie comt 
fin 00th flniahed phi ate^ and s~usce 
water;), in a form which makes possible 
comparison with the total coEifom, fecal 
co!iforrn, and he*@-otraphic plate corant 
h i t s  specified in 40 GFR 3.41.63, 2.41.71$ 
and 141.72. 

[z] Retain :or not loss than one year 
records of disii?feciant residual 
Eonitorkg and other parameters . 
~ ~ ~ ~ ~ ~ a ~ '  io document ~ ~ s ~ ~ ~ ~ ~ ~ i o ~  

'For each-of the piovisions in 

. .  

Provisions fn.the second category are 

surface watER treatment requirements. 



effectiveness in accordance with 
Q 141.72. Reports submitted by public 
water systems must.cornply with 
8 141 75, 

records of turbidity  monitoring 
neceisary to document filtration 
efhctiveness in accordance with 
9 141.Y3. Reports submitted sly public 
water systems must compliy with 
5 141.75. 

(4) Retain, €or specified periods, 
records of determinations made by the 
State where &e State has exercised 
discretionary authority allowed by 
8 142.16fb). This discretionary authority 
includes  modified ~ o n ~ t o r ~ n g ,  
analyiical, performance, and reporting 
requirements, as well as authority to 
qualify operators or approve on-site 
inspectors.  Where such decisions are 
made  on a system-by-system'or case-by- 
case bash, the State must keep a record 
in its files which docunients that 
decision. A State is requind to  provide 
a fomd, written notice of certain 
determinations to the system [e.g,,. 
reduced monitoring and substitute 
~ ~ r ~ ~ d ~ ~ y ~ ~ m ~ t s ~ ,  and it may want to de 
so in other instances to prevent 
confusion on the part of the system or 
other party. Appropriate cases could 
include no~ifica~~on of qualified 
 erato tors and approved on-site 
inspectors. A list of determinations for 
which these records must be kept is 
included  in the rule promu~gated ~ o d a ~  
ia 1 4 2 . 1 ~ ~ a ~ [ 4 ~ ~ ~ i ~ .  
(5) Retain  indefinitely records of any 

d e ~ e r m ~ ~ a ~ ~ o n  under 0 241.71 that a 
public water system using a,swface 
water source or a ground water source 
under the direct influence of surface 
w,ater is not required to provide 
filtration treatment, 
IS) Report annually the name and 

PWS identification number of each 
public water system using a surface 
water source or a ground water source 
under the direct influence of surface 
water that 'the State has determined 
need not provide filtration treatment, 
and the date that h e  State made the 
determination for each such system, 

[7] Report annually the name and 
P'@G identification number and date of 
ea& a e ~ ~ r ~ ~ n a ~ ~ o n  of-each public water 
system suppliea by a surface water 
source or a ground water source under 
the direct inBuence of surface water that 
the State determined is providing 
adequate disinfection ewn if the system 
is noi meeting  the criteria for residua1 
disinfectant concentration specified by 
8 141.72{a](4)[i] or 142.72/b]{3)[i]. 
(81 Notify EQA within E.3 days of the 

end of each calendar qaarker of any 
deternination that a public water 
system usirtg a stl~f;ice wafer source or a 

(3) Retain fop. not less than one ye2r 

ground water source under the direct 
influence of surface water is not 
required to provide filtration treatment, 
D. EPA Oversight of St& Decisions 
Regarding Fdtmtion Requirements 

EPA intends to periodically review 
States' decisions as to whether,publio 
water systems supplied by a surface 
wafer source or a ground water source 
under the direct influence of surface 
water are required to provide fiiltration, 
EPA will use procedures similar to those 
spelled out in Section 1415(a)fl)(F) of the 
Act  for EPA oversight of variances 
issued by States. EPA considers this to 
be an appropriate prdcedure for review 
of filtration decisions since (1) the Act 
links fiitratiion determinations and 
decisions on variances by requiring P A  
to specify "%Iieu of the variance 
requirements of Section 1418'" 
procedures by which States are to 
determine which IpubPic water systems 
must adopt filtration, and (2) the 
filtration and variance. decisions are 
similar in nature. Essential elements of 
this procedure which appears  at 40 GFR 

by States of filtration decisions; @) 
periodic review, preceded by Federal 
Register notice, of State filtration 
decisions by EP& (32 notice to the State 
if the A ~ ~ s ~ a ~ o ~  frnds the State has 
abused  its discretion in making filtration 
decisions; (41 an opportunity for the 
State to lake corrective action; [5) a 
public hearing conducted by a hearing 
officer to review testimony; and IS] a 
final decision by the Administrator that 
upholds or rescinds the finding that the 
State has abused its discretion. In the 
event the Administrator finds that the 
State  has abused its discretion, [s)he 
wodd revoke decisions with regard to 
filtration made by the State  and/or 
revoke any compliance schedule 
approved by the State. 

I t  is important to note that EPA need 
not undergo these procedures prior to 
taking an enforcement action against a 
spec if;^ public water system for faibme 
io cosigly with today's rule, if, for 
instance, the State  has determined that 
the system is not required to filter, but 
the system is not complying with thE 
requirements for avoiding fi!tratirrn. 
Likewise, promulgation of the 
procedures in Part 142, Subpart I does 
not preclude EPA from using other 
appropriate mean6 to ensure that the 
State exercises its discretion properly, 
Such measures may include grant 
conditions or hitietion of primacy 
revocation procedures when there io 
evidence that a State i s  not making 
appropriate filtration decisions. 

Part 142, Subpart 1 include: (1) Report' 



142.16(b], promulgated today  [and 
described earlier). 

Today's  implementation  provisions (in 
both the  regulation and preamble.) make 
i t  clear that EPA is not establishing 
uniform national. treatment requirements 
through the program revision  process. 
States we giver: a great deal of 
discretion in implementation;  many 
provisions in the final rule may  be 
modi€ied by the States in appropriate 
circumstances. Also, the  language 
promulgated in 6 142.16(b]@) clearly 
indicates  that  States  have  the option to 
require that  all public water  systems 
using surface  water  sources or ground 
water directly influenced by surface 
water provide filtrcitioq treatment. 

Finally,  the  amount of public water 
system reporting to States  has  been 
reduced  to  the  lowest  level  practicable. 
This reduces  the  State recordkeeping 
requirements as well. In addition, the 
number  and frequency of reports States 
are required to  pmeide @A has been 
reduced. Those that remain are 
considered  bssential for EPA to perform 
its  oversight function. 
Vi. Economic Analysis 

Under  Executive Order 12291, EBA 
must Judge whether a regulation is 
"major" and therefore subject to the 
requirements of a Regulatory Impact 
Analysis. This  action constitutes a 
"major" regu1atory.action because it will 
have a major  financial or adverse 
impact  on the regulated community of 
over $100 million per year. Therefore, 
EPA prepared a Regulatory Economic 
Impact Analysis fer both the proposed 
and final ruies and submitted them to I 

the Office of Management and Budget 
for review. In the draft RIA (USEPA, 
1987~1, the capital  cost  was estimated ta 
be $2.0 billion, and the annualized cost, 
$338 million. 

estimated cosf.of complying with the 
nile as proposad,'EBA made  several 
changes  in  its estimating methodology- 
which  resulted in a significant increase 
in the  projected ccirnpliance cost. The 
nature of these changes! and their 
corresponding effects on the original 
cost  estimates, are described below. 

1; Land,  piping,  andpumping  costs iir 
mwdy insfolded filtration plafits. These 
items were not  included in the earlier 
analysis  because they are highly site- 
specific. Including these  casts  increases 
EPNs previous estimate by $695 million 
for capital, or $221 million/year  on an 
annuafized basis. It should be borne in 
mind, however, that the costs used are 
extremely rough estimates, I 

the time of proposal, EPA did nct 
iaclude any costs for upgrading 

In  response to public  comments on the 

2. i3sinf~ct.iOn forfiltcred systems, At 

disinfection practices  because the 
Agency believed ihat most systems 
were  already complying Fith 
disinfection standards similar to those 
in the proposed rule [e.g., the "Ten-State 
Standards").  Subseqnently, EPA learned 
that, in fact,  many  systems will need to 
upgrade  their  disinfection  practice to 
comply with  the disinfection 
requirements of this rule, and  has 
adjusted  its cost estimate accordingly. 
EPA expects  systems to expend an 
estimated $258 million in  capital  costs 
for improved disinfection. On  an 
annualized  basis, this amounts to an 
additional $27 rnillion/year. 

Other eosts which commenters 
suggested EPA should  include in  the 
estimate  have not been estimated, as  
explained below: 
I. Covering open distribution 

reservmks. Apparently,  some 
commenters thought this  was a 
requirement of the  proposed rule. This is 
incorrect.  Such a requirement was not 
part of the proposed ruIe and is not 
required in the final rule, either, 
Therefore, the  cost of covering 
reservoirs  is not considered to be a 
compliance cost  imposed  by  this rule. 

2. Prepamtion of environmental 
impact statements and mitigation of 
environmentalimpacts. Costs for these 
items  are highly site-specific. To project 
them with  any  degree of accuracy would 
require a n  engineering cost  study of 
each  system in the U.S. Clearly,  this is 
not possible. Aho, relative  to  o&er 
costs, these  costs  are not expected io be 
significant. Therefore, the final RIA 
(USEPA, 1989a) does  not a'ssess  these 
costs. 

correction of lmks in the distribution . 
system. EPA agrees  that,  in  systems 
experiencing high rates of leakage,  it 
may well  make  good economic sense  to 
correct excessive leaks in view of the 
higher cost of produced  water resulting 
from compliance with this rule. 
Likewise. unme'iered systems  tend to 
encourage extravagant use and  the 
additional cosis imposed by this rule 
might cause  operators to  feel  that the 
provision of unmetered water  can  no 
longer be justified, Nevertheless, the 
correction of leaks  and installation of 
meters are economy measures  and  are 
not recpired to  ichieve'compliance with 
the rule. Therefore, their cost is not 
properly attributable to these 
reqiliremenfs. [Even if such  costs were 
attributable to the rule. they should be 
offset by the savings from the reduction 
in leakage and wastehi use. in fact, it is 
conceivable  that, over  the long run. such 
savings could largely offset the cost a€ 
conrp!iance with this'rule.] Finally. the 
cost of correcting leaks is highly site 

3. Installation of meters and 

specific and EPA knows of no way to 
make a reasonably accurate  estimate of 
such costs other than performing 
engineering studies ai each affected 
location, which clearly is  not feasible. 
Based upon these  considerations, EPA 
has  not included acy  costs €or leak 
correction and meter  installation. 

?he  follcrwing sections summarize 
EPA's detailed cost analysis provided 
elsewhere [USEPA, 1987c, %%%a]. 

A. Total Cost of the Final Rule 
The filtration and  dishfiction 

requirements of this rule will impose 
costs on four groups of public water 
systems using surface water sowces: 

1. An estimated 1,346 commanitg 
water  systems  ihat  are currently 
unfiltered. 

water  systems  that m e  currently 
unfiltered {non-community water 
systems include systems serving 
transient  and non-transient 
populations). 

3. An estimated 4,611 community 
water  systems  that  are currently filtered. 

4: An estimated 2,308 non-community 
water  systems that are currently filtered. 

There  are, therefore, an  estimated 
total of 2,882 water  systems  that  are 
currently unfiltered and 6,919 systems 
that  are curreniiy filtered which wi:f be 
affected by this rule. All 2,882 unfiltered 
surface  water systems.wil1 incur some 
cdsts under this rule. However, systems 
that meet  the  specified  requirements  for 
avoiding filtration will ncrt incur the 
costs  associated with irista'lfing . 
filtration. 

water systems, EPA estimates  that 
about 5,128 will incur total  annualized 
costs of $113 million per year to upgrade 
their systems from their  current  level of 
performance  to  meet the new turbidity 
requirements. Were all of them in 
compliance with the existing [interim) 
national primary drinking water 
regulations at this time, the annualized 
cost to the nation would be only $95 
million per year. However, EPA 
estimates that 1,409 systems  are not. 
Thus, these  systems will have to do 
more than those in compliance with the 
interim rule to meet the .new 
requirements. For these  deficient 
systems, the additions1 cost of meeting 
the new regulations is $18 million per 
year. The annuaiized  cost of $35 million . 
is considered to be the "incromental" 
cost of this rule because :it is based ox a 
cornparisor: between the cost of 
complying with the new requirements 
and the cosi of compiying w i t h  the 
interim regulations {assuming 106 
percen! cnntpiiance), Tile annusiized 

2. An estimated 1,536 non-community 

Of the estimated 6,919 filtered surface 



cost of $ll3,miliion is considered to be 
.‘the “total”. cost of today’s rule because 
it takes into- account  the  additional 
expense to be  incurred  by systems not 
pTesently complying with the interim 
regulations. 

The same 6,919 EItered Walter systems 
will also  be  subject to the diqinfection 
performance rsquirements. As discussed 
earlier, at  ,he time of proposal; t b se  
costs  were nqt.believed to be significant 
and thus were not irncliided’in tbe 
estimates. It is now estimated  that 
approximately 1,200 of these systenis 

will have to upgrade-thekc disinfection . . .  

practices, at a cost of $27 rni&on/ysar; 
WA also has estimated compliance 
costs for systems  using.a ground water 
source  under  the direct  influence of 
surface  water.  These  systems will iscur 
capital costs of $164 million and 
annualized costs of $11 million per year. 

All systems subject to this rule, except- 
those wMch are  able  to  avoid filtration, 
will. incur  incremental  annualized . 

monitoring costs of $17 mglion. The total 
annaalized monitioring cost of $18 
million tskes into account  the  additional 

expense to be incurred by systems not  
currently complying with the interi.m 
monitoring regulations, Monitoring coots 
for systems that meet thecriteria  for 
avoiding  filtration were counted as  COS*” 

of trwtrnent for u ~ f i l t ~ r e d  systems, 
States will incur annaalized 
implementation costs of $12 miIiion. 

The  estimated costs of the-pioposed 
and €inal surface  water treatment 
requirernents are psesemted.in Table VI- 
1. 

Cost category 

I ,”, , i 
I 

I 
Unfilt&ed  Systems jinstalling or avoi&lg fil$r@ion) i Xrzatment Reguirements 

.................................................................................................................................... 
Filtered  Systems 

Turbidity Red~ttion j 
1 .  

Increme.stai ...................................................................................................................... 1 ....................................................................... 
Total ........................................................................................................................................................................................................... 

Disinfection .......................................................................................... ....................................................................................................... 
S&ac@-lr?fbencsd Ground Water Systems; ................................................... ....................................................... .................................... 

. Mmitorhq Requiremsnts 
A!! Surface §ystems Except  Those Able to Avoid Filtration 

Incremental ........................................................................................................................... ..................... : ............................................ 
Total ............................................................................................................ ; ............................................................................................. 

Si&? Progmm &sb ................................................................................................... : .......... L ............. ..: ...................... ................ ......-........... + 
cost of Ride 1 ........................................................................................................................................... ..... ........................................... lncremental ! 2004 I 33.9 1 3093 1 W 9  

Total .......... : ...................................................... .................................................................................... ................................................... f NA 1 HA 1 3163 718 
NA= not appkabie. 

For the projected 16 percent of systems abDe to svoid filtraticn, the monitorkg costs associated with meeting the criteria for avoiding fi61:atbn we incfuded a3 
COS% of treatment Tor unfiltered systems. 

B. Concepts of Cost Analysis 

GO& for  individual  filtration and 
disinfecti~a technologieg appear in 
“Technologies and Costs for the 
Removal of Isilicrobiobgical 
Contaminants from Potable Water 
Bupplies” (USSPA, I988bj. The 
annualizing  procedure used in that 
document is intended to reflect the 
actual financing  cost that a typical 
water system might face in capital 
markets, Le., it is an estimate of the 
“market” cost. However, the total 
annual cost  estimate. of $518 million 
discussed  above  (see Table- VI-1) is 
intended to represent the iota1 “social“ 
cost ?o h\e nation for purposes of 
making bene€it/cost compazisons. Et is 
computed using a different  discount 
rate.  The discount rate used to zssess 
“market” cost is ten percent. This is 
made up of three c ~ m p o ~ e n t s :  (1) A risk 
premium {reBec?iag the market’s 
assessment of the risk of default]; j2j am 

Capital,  operating, and annualized 

inflation premium (reflecting the 
market’s expectations  about the 
economy); and, (3) the true carrying cost 
of capital  (the time vaiue of money). The 
first two components  are financial 
concepts while  the third is both a 
financial  and an economic  concept. The 
‘’social” discount  rate  consists only of 
the third of these  three eomponenk 
bebause the benefits to which costs are 
being compared  are a risk-free, 
inflation-free ecanomic concept. Three 
percent was selected for use in these 
analyses. 

An anafysis of costs based 5% the 
financing opiions a typical system miphi. 
face in captaI  markets  appears in Figure 
VI-1, 
6, Cosis of Comp‘imce fop Cur~e.dy 
C!7fih-&d Su$oce W&Y systems 

E P A  based its esiimates of the number 
of con?~tuni.tyr and Eon-community water 
systems that are currently ianfiltsred on 

of State Drinkhg Water AdrninistratoTs 
a SUFWy G0ndlaGte-d by &he ASSOCiafiGn 

[ASDWA, 18863. EPA estimated the total 
national cost of compliance for the 2,882 
currently  unfiltered systems using a 
straightforward procednre for 
forecagting likely compliance choices. 
Predicted compliance choices for the 
2,887 systems which each serves fewer 
than 100,000 people? appear in ‘Fable VI- 
2. 



. .  . . . .  

I 1 
1 EPA based  the  forecasts of 

compliance chciices largely on  the 
comparative  costs of the different 
options. T'lhe' Agency predicted that slow 
sand fillretion, switching to an.alternate 

i 
I 
I 
1 rdativeIy !ow costs of these 

A/ 

.\ 

i source,  and.  package. treatment plants 
I would be popular solutions due to the 

i 
k technologies and the  prgponderance of 
g sad1 water  systems among those 

'1 

technologies compared'to other 

affected (over 90 percent of currentiy 
unfiitered water  systems  serve  fewer 
than xo,o@ people). 

It is important to note  that a large 
praporiion of total costs for currentfy 

smail group of fifteen unfiltered systems 
which each Serves more than 1 ~ , ~ 0  
people. These fifteen systems  account 
for approxlfnately 40 p e r c d  of the $518 
million total annualized cost. However, 

c.4 unfiltered systems is aitriblatab!e to a 
j 

these fifteen systems also  serve 
tipprqximately %!.million of the 
estimated 21.4 miliion people exposed to 
unfiltered surface  water [75 percent). 

estimates  presented with the  proposed 
rule did not include certain site-specific 
cost elements,  such  as  land  costs  and 
costs of additional piping and pumping, 
due to the dif€icuIty GT assessing  these 
site-specific factors. EPA believes these 
costs could increase the total cost of 
installing  filtration. on the  order of @% 
million, or $121 million per year on an 
annualized  basis, over the original 
estimate. 

Figure VI-1 illustrates the  system 
level market costs of complying with the 
filtration requirement for system size 
categories serving fewer  than 100,000 
persons.  The costs shown  represent  the 
approximate high and low extremes of 

As discussed  above,  the cost 

. .  
the cost of installing  filtration. For 
systems serving fewer  than 10,000 
people, EPA used slow sand filtration as 
the  basis for the low-qost.estima!e and 
package  treatment as the basis for the 
high-cost estimate. For systems serving 
between IL),OOO and 100,000 people, EPA 
used direct  filtratfon to  represent the 
low-cost case and  coaventional 
treatment for the high-cost  estimate. 
System leire1 costs fer installing 
filtration in ?he 15 large systems, Le., the, 
systems which serve more tharr 100,005 - 
persons  and not represented in Figure 
VL", were based on a case-by-case 
assessment of the actual types and  sizes' 
of filter plants  that might be built in 
those cities. These costs ranged from 
$0.37 to $0.72 per  thousand gallons oE 
water produced. 

. .  
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D. Costs of CompIimce for Currently 
FiIfered Surface TWcter Systems 

EPA estimated the total  national cost 
of the turbidity perforzance 
requirements for  filtered systems using B 
methodology  which  utilized survey  data 
from a' random  sample of over 500 water 
systems, strati€ied by system size. The 
survey  data  provide a profile, of the type 
of filtration  technologies  currently in 
place  and  their turbidity perforrmnce, A 
summary of the  survey  data  is  presented 
elsewhere (ASDWA, 19S6], 

monthly  turbidity in the  water  industry 
is currently 0.7 hTU. For the purposes of 
the  Regdatory Impact Analysis, EPA 
assumed  that the  turbidity  performance 
requirement ih this  final rule [less than 
0.5 NTU, 95 percent of the time) for 
systems nsfng rapid  granular media 
filtration, i.e.? direct filtration or 
conventional  treatrned  (systems using 
diatomaceous  earth or slow sand  have 
less stringent  turbidity  performance 
requirements), is  equivalent  to a 
monthly average of about 0.3 NTU. From 
the  survey  data, EPA estimated  that 
approximately 5,128 systems  exceed this 
average. Of these, 1,409 are  estimated to 
be  in.violation of the  interim  turbidity 
requirement, which i s  a monthly average 
of 1 mu. 

EPA further subdivided the.systems 
which currently do not meet the 
turbidity  performance  requirements  in 
the  final rule by size and type 3f 
filtration process currently in place. A 
forecast of the likely compliance  choices 
of systems in each subcategory was 
developed. The compliance  choices 
evaluated include vakious cambinations 
of the following: 

**d Hiring a consulting  engineer to do a 
diagnostic  analysis; 

* Improving operation and 
maintenance practices; 

e Adding rapid mix; 
* Adding pH adjustment capability; 
* Replacing filter media; 
8 Adding polymer; 
* Adding  alum or FeCh; 
* Adding  flocculation or contact 

chambers. 
The system-level cost of each of the 

above compliance  options is estimated 
elsewhere [USEPA, 19876,1988a). 
Average system-Ievel costs  based or, 
various combinations or" these options, 
are shown in Table VI-% The total, 
netional GapitaI cost, based on predicted 
coinpliance choices, is $403  illi ion. The 
total annualized cost is $113 million. 

EPA estimates  that  the  average 

25 to 100 ...................................................... 
101 to 500 ..................................................... 
501 to 1,000 .................................................. 
1,001 to 3,300 ............................................... 1 
3,301-10,000 1 
10,001-25,000 
25,001-50.000 
i 50,000 

" 

78 
32 
27 
I 5  
'I 
3 
2 

<2 

These  national  cost  estimates  for 
compliance  with the turbidity 
requirements m.ay be  on the high side 
because the turbiGity performance 
profile which  underlies the analysis is 
based  on  survey  results which  embody  a 
certain  amount of statistical error. The 
foremost  concern is &at  the  survey 
solicited data on monthly average 
turbidity. Under  the interim  turbidity 
requirement, it is conceivable  that  there 
are marry water  systems  that  are 
monitoring well enough to document 
they  are  below a 1 NTLJ monthly 
average,  but  not  well enough io 
document  lower  levels  with precision. 
Measurement  in  the 0.3 NTLJ range 
wou!d require  greater care:Thus, some 
of the  systems  believed to be above a 
monthly  average of 0.3 rgT7-J may  require 
no more than  better mdnitoring to 
demonskate compliance. 

survey  conducted  by  the American 
Water Works Association (AWWA, 
1987); EPA estimates  that approximately 
1,163 filtered  surface  water  systems 
ciwentiy do not  meet  the disinfection 
p e ~ ~ ~ a n ~ e ' r e q ~ i r e m e n t ~  of this  final 
rule and will have  to  undertake 
modifications to upgrade their 
disinfection practices. 

specified in the  final rule, systems  are 
expected  to  choose from among several 
compliance options, including: 

* Increasing  the chlorine or ozone 
dose; 

* Baffling ciearvsekls; 
* Relocating the point[s) of 

ammoniation/chlorinatiora; 
5 Adding  storage to increase 

disinfectant contact time; 
* Applying  ozone or chlorlze dioxide 

as alternate disinfe'ectanfs; 
e Combinations of the above. 
From this mix of compliance options, 

assumptions were made regarding the 
ones which will be selected by s y s t e m  
in different size categories, and the 
average cast of compliance estimated. 
The r e suh   a r e  presented  in Table VI4. 

On the basis of data developed in a 

To meet the inactivation  levels 

Sysrem size (by population sewec!) 1 galions) 
Sysrem size (by population sewec!) 1 galions) 

25 10 1oc I 
i 

101 to 500 ..................................................... 
501 to 1,000 .................................................. 
1,001 to 3,300 ............................................... 
3,301 to 10,OOO ............................................. 
i0,OOl to 25,000 ........................................... 
25,001 to 50,000 ........................................... 
50,001 to 100,000 ........................................ 
> 100,000 ...................................................... 

....................................................... 61 
22 
I C  
8 
4 
3 
2 
2 
1 

I 

E. Benefits 

EPA esiimated there are  between 
n 2 , m  and 470,000 cases of waterborne 
disease annually in the United States 
among persons  served by surface water 
systems, as described below. 

* First, EPA used  data collected over 
a S y e a r  period by the.Centers for 
Disease Control (CDC) on the number of 
reported  outbreaks [aoe) and  the  number 
of cases of disease (34,438) to obtain  an 
estimate cf the  average number of 
ilinesses  per  outbreak (325). 

* Second, to compensate for 
widespread underreporting in  the 
nmber  of outbreaks, the  reported 
number above [Toe) was multiplied by a 
factor of four. 

* Third, the  adjusted number of 
outbreaks per year (424 divided by 45) 
was multiplied by the  average number 
of cases  per  outbreab [325) to obtain an 
estimate of the number of cases of 
disesse per  year  attributable io 
waterborne  disease  outbreaks. EPA 
considered this  result (9,183.cases of 
itlnessj the "lower bound" estimate. 

cases of illness was caicmiaied. To 
.compensate for underreporting in the 
number of cases of illness  in  systems 
serving 100,000 or fewer people, i t  was 
assumed that half of the population 
exposed during an  outbreak episode 
became ill. (This assurnptiFn replaced 
the estimate of 325 cases of illness per 
outbreak.) Using this approach, ths 
number of cases of illness per year  was 
estimated to be 50,740. 

e In addition, for systems serviizg 
more then 1DO,Ds@ people, it was 
assumed that there would be twq 
ontbreaks  per year-one in  a large 
fi1terz.d system, and one in  a large 
anfiiltereb system, Assusing an average 
of 6,000 cases of illness per outbreak in 
large  systems, b a e d  upon CDC data of 
recent record, EPA Estimated &a: there 
would be 12,080 cases of iflness per year 

In the  November 3,1987 proposal, 

Next, the "upper  bound" estimate of 



Large systems {> tOo,OOO) .................................................................................................................................................................. 0.0025  0,005 16,a00,000 40.000 ! 90.000 
.............................. ............ ..."...... . .............................................. ............................................................ 1 , 0.005 1. 0.0i I 5,649,353 1 28,247 i ";9! . .  

Total, unfiliered 
Filtered s~st~ms: ..................................................................................................................................................... 
h g e  Systems (> toCr,O@O) ....... 
Small systems (( 1CO,OOO! ...................... 
. Total .. fiitered: ... : .............................................................................. ........................................................................ . . .  . .  

Total, fikWd End WlfiitFf&d .................. ..... ; .............. ............................................................. . ....._.......... ; . .  
. .  

. *  

9 .  Finally; the  lower bo&d estimates 
of cases of illness from. outbreaks (9i~8a) 
and endemic  iilnesses @03,020) were 
added together to obtain the lower.en4 
of the  range of illnesses (212,203). Doing 
the . sam for the upper.bound estimates 
[62,740. + 406,039) resultekh an ' . 

estiinate of 468,779 total  cases-of . . 
waterborne illness. 

Based on.information submitted'by 
scverz! cornmenteas, new  data ow th& 
odcirrence of Giardia, and a revised- 
methodology fdr the  estimation of the 
number of endemic  cases of illness, 
these  estimates  have  been substantiaHly 
revi,sed. EPA now estimates  that 
currently there are approximately 89,mQ8 
cases of wateTborne disease  annually in 
systems using surface  water.  This figure 
was derived as follows: 

irsource wateF from Rose (1988) and 
estimates of treatment efficiences, EPA 
estirnatecl the present  exposure to 
Giardia of people  'served by filtered and 
unfiltered @sterns in different size' 
categories. 

.dose-response model (Rose, 1%~) to 
determine the dailjr individual risk of 
disease  associated  with  the  above 
exposure. 

convetted to an annual risk and applied 
tb the population serired to estimate  the 

8 Usirrg data'pn occumenie of ~ i u r d i ~  

,a Nekt, t b s e  data  were apgjlied $0 a 

The  daily individual risk was &en 

number of cases of endemic illness per 
year from giardiasis  in  the  absence of 
the treatment requireme.ats of this d e .  

* Then, based on an arglysio of the 
relative rates of aB waterbofne'disease, 
this value  was adjugted upwards by.85 
perceat to take  into  account  diseases 
other than giardiasis. 

* Finally, the number;of. case§ of 
disease  which will be avijided by : 
compliance with  the rule wai estimated 
based on the  increase in removal andfor 
inactivation of pathogenic 
-microorganisms expected fram 
implementation of today's  requirements. 

Using this methodology, EPA 
estimated  that this final fuze will . . ', 
prevent 79,854 endemic eases of disease 
per year; ln ,addition, 9,294 outbreak ,. 

cases will be avoided a s  a result of 
compliance  with  this rule. This number 
was  estimated using the same YI 

methodology employed in the draft 
Regulatory Impact Analysis (IJSEPA? 
1987~1 brat is slightly higher ,(g,294,:versus 
9,283 for the lower bound estimate) ' 

because of revisions to the  data base .. 

since the .rule was proposed, 
The total number of cases avoided per 

year, 89,lrl8, repFesents &PA% best point ', 

estimate, or best single value, of the 
benefits of the rule. The Agency also 
calculated an  uQper and lower bsund, 
based on the 95 percent confidence.. .. 
iptervai around the dose-response c11rve;' 

. .  

. .  
By this method, the number-of endemic 
cases could be as high as 149,181, or as . . 

low as 36,?80. Tius, the total cases 
j avoided per year could range from . - .  

66,274 to 158,475. in addition, EPA 
-,believes thafmmy. more cases than the 
numker given mag be avoided by 
implementation of this rule because 'the 
number of cases per outbreak is 
understated [it was not adjusted,, as was 
done for underreporting in the number of 
butbreak& By one  account, the 
underreporting in cases  per oitttirea'k 
eoufd be  on  the order of twecty-five 
times thaactual lewis reported I 

(Hauschild, A.F. an'd Bryan, F., ?988). 

installing  Eltration at the individual 
water system level. pet benefits were 
analyzed-for  systems of various  sizes by 
estimating the annual  expected value o f  
economic damages resulting from 
various lev& of endemic and outbreak 
disease intl@ence in cornyuniti.es of 
various sizes and subtractingthe anmud , .  
cost of installing filtration. 

~t is important td note that i t  is 
difficuit to estimate the value of the, 
benefits associated Wiih reducing the 
endemic and outbreak incidence of 
waterborne disease, because  there are. 
inany benefits which cannot be 
.quantified. As deseribed a t  length 
prev,iously (USEPA, lS87c). EPA's 
analysis is s&qcture$ upon hypathetigd! , 

EPA also examined the net benefits u& 



assumptions which have  been 
developed on the basis of the insights 
gained in two clocum-ented case studies: 
A 1981 outbreak of virel gastroenteritis 
in Eagle?%'ail, Colorado {Hrrpkins, K%w], 
and a 1983 autb~leak o f  giardiasis in 
Luzerne County, Pennsylvania 
[Harrington, 3985). The damage 
functjons derived from these studies 
consist primarily of two  types of costs: 
[5.] Direct cos?s of medical treatment  and 
the vahe of lost work, snd (a) costs' 
incwred &de to "averting behavior" such 
s9 boiling water or purehasing bottied 
wafer mdert,aken i s  the event of an 
outbreak. Vv"e it is cjif€ics;_lt to 
$enerahe from the results of cas3 
studies, it is ctirrently the  best means of 
estimating damages. 

benefits analysis at the time of proposal, 
and perhaps the biggest m e ,  is tine 
ctegrFe of uncertainty in the assumptions 
made regarding bo&. the endemic and 
sutbrebk incidence of waterborne 
disease. It was estimated ( c raw,  1987) 
tbat t h e  annual  probability of outbreak 
incidence in unfiltered surface  water 
systems-averaging all such  systems 
together-is r ~ ~ g h i y .  once in  every  one 
hundred years. Data with which to 
Bssess the endemic level of waterborne 
disease [the sub-outbreak, baseline  level 
of disease)  were not available at the 
t i m e  of the  November 1987 proposal. 
Therefore, the net benefits analysis  was 
conducted in  a manner  intended to show 
what assumptions regarding the 
endemic  level of disease would have to 
hold.hue in order to Produce net 
benefits near the margin (i.a., the  point 
where net benefits  approach zero), 
indicating  that filtratiorx is a breakeven 
OF better proposition. 

In the &aft Regulatory 'impact 
Anilysis [USEPA, 1987~1,  an assumption 
o f  an endemic level af disease of 0.5 
percent of the exposed popirlation was 
rgquised t o  produce  marginally  positive 
QP marghally negative net benefits in 
the fifteen unfiltered systems serving 
PITOE than I O O , ~ O  persons,  aisuming a 
one  percent ahnual pmbabiliiy of an 
outbreak (once every 1iJ;) years). h 
endemic level assumption of 1.0 percent 
was required to produce  maginally 
positive or marginally negative net 
bene€%& in systems serving between 
~,~LxJ and filCi,oW persona. If was not 
possible ta produce positive rjet benefit 
estimates near the margin for systems 
serving fewer than 9,000 +mons. 
(Endemic level assumptions significantly 
above 1,0 pergent were required; such 
levels wodd probably begin to become 
associated with epidemic, rather  than 
endemic, incidence.) 

Another shorfcsming with the net 

The  breakeven  assumptions regarding 
the prob~~b-ility oE outbfeak and the 
endemic level of waterborne disease 
t4we the su.bject of extensive  conmeats 
on the proposed ?de, 

Several large systems stated  that :he 
probability of outbreak, computed by 

'averaging  all unfiitered systems . 
together,  yields a2 estimate which 
overstates the risk of outbreak in large 
systems thhat have diligent watershed 
management  and disinfection  programs. 
it has been  contended  that  such  systems 
can  reduce  the risk of witbreak to a 
ievel compmable to that  achieved by 
filtered  systems (the reportad  outbreak 
risk in filtered systems is 11750 years' 
according io Craurl, 29871. This 
perception of outbreak risk in Iarge 
system6 is consistent with the  rationale 
for  providing  miteria to avoid filtration 
far  such systems in the proposed d e .  
On the other- band, two systems among 
the fifteen unfiltered surface  systems 
serving  more  than '106),@3 persons have 
experienced  outbreaks  since 1982, 
'suggesting there  may be some Izrge 
systems for which the  probability of zn 
outbreak is greater  than %/T$a. 

that  the  endemic levels of waterborne 
disease  assumed in the net benefits 
analysis @X for systems >li30,000; 
1 XI@" f ~ r  systems g1~,000) are much 
higher than  the  levels  actually occurring. 

As expiained  earlier,  since publication 
of the  proposed rule, new information 
bas become  available  which  has  made it 
possible  to  assess the  validity of the 
endemic  level  assumptions using a 
toxicological,.or dose/response, 
approach to estimation. The  average 
concentration of Giardia cysts in water 
sources with "pristine," or protected, 
wktersheds has been  estimated to be 
9XIW3 cysts per Iiter (Rose, 1888). An 
EPA study [USEPA, ig88a) of 
disinfection practices at unfiltered 
systems shows that systems are 
currently achieving a n  average of 1.34 
logs of inactivation. Thus, the implied 
average dose to cons~mers i s 4  X IO-* 
cystsjiiter. A recently deveioped dcsej 
response fmcfion [Rase, 1988) indicates 
that <his expasurk r e s u h  in a daily risk 
of 2.65 x and is eqaivalant to an 
annual  endemic rate of 3 X Tnis 
estimated  average endemic level is 
relatively close to the range of 5 ~ f 0 - ~  to 
1 XIO-~ originally assumed to be the 
endemic level in the  net benefits 
agalysis at the time of proposal, lending 
support to the  validitj. of &e 
assumption. 

The  above risk assesmeslt  indicates 
that unfiltered systems achiet.ing 
ayerage leveia of iznactivation may be .. 

facing greater risk of outbreak  and 

Many cornenters  expressed the triew 

incurring  higher  levels a€ endemic 
disease than may b~ evident from the 
aumber of ~ a s e s  reported. 3 should be 
~ o t e d  however that, since this estimate 
is based on average inEnent lewis and 
average  inactivation  rates, actual levels 
will vary.  Systems achieving higher 
inactivation rates are  probably correct 
in their asseesment  that they are not 
experiencing endemic ler7els on fhs 

by definition, there also is variation on 
ths other side of the average estimate, 
indicating that there may be systems 
which  are experiencing endemic levels 
higher than 3x In acidiiion, it must 
be kept  in  mind that Gimdiais not the 
only pathogen  &ai  contributes io the 
overall  endemic  incidence of 
waterborne  disease.  Data reported to 
the  Centers Tor Disease Control indicate 
there are 0.85 cases of other types of 
watezborne  disease for every case of. 
giardiasis. Thus,  while it is tn;e that 
some  systems  are not experiencing the 
!evels of outbreak risk ,ar*d endemic 
incidence that are  associated with 
breakeven  benefitfcost economics, it is 
also clear that there  weeother  water . 
systems  which may fall  within  the range 
of t'he breakever, assumptions. Most 
importantly, there may be many  water 
systems  in which it is not possible to 
make a  definitive assessment of the risk. 

presentiy  available to P A  is 
representative of unfiltered systems,  the 
treatment  requirements will, by 
requirhg a minimum of %log removal 
andfor inactivation of Gimdja, reduce 
the -maximum daily risk-the risk ori 
days of peak occurrence-to 4,56 X 10-5: 
the  average daily  risk to 3,6 X lo-?; and 
the  average  annual  endemic :eve1 to 
6.57 X 1W5. These  levels provide 
virtu.ally coEplete  assurance  against 
outbreaks  caused  by Giardirz cysts, as 
well as most otherptkogens,  and 
assure negligible levels of endemic 
,.incidence, A significant additional 
benefit of the treatment  requirements, 
therefore, is the  confidence derivsd from 
knowkg they  factor in an  adeqwte 
margin of safety. 

this rule is approximately 50 percent 
greeter  than that essirnated at &e time 
of preposal. W-hera ~ o m b i ~ l e d  with 
substantially  fewer c~se-8 of illness , 

avoided,  the net benefits for systems in 
different size categories necessarily 
become less advantageous  than 
previously  estimated. Bui the way to 
best generalize about the efkct on 
public wailer systems is not, uaequivocaL 
On the  one hand, an analysis focusing 
OR the typical system in q d  size 
category and using EPA's best estimate 

order of IOm3 or On the 0 t h  hand, 

If the Giardia occurrence data 

lis stated earlier, the estimated cost of 



of the  benefits {Exhibit 5-10 of the 
Regulatory Impact Analysis)  leads to the 
conclusion that household net  benefits 
may be negative for currently  unfiltered 
systevs required to install filtratio.n, 
possibly a s  much 3 s  $262 per household 
per year (in systems serving fewer than 
100people)..However, this interpretation 
is not entirely valid  because  this  result 
applies to the  typical system  in  each of 
these size categories, not to all systems. 
Moreover, the  benefit analysis did not 
include a11 business benefits; benefits 
accruing from the  avoidaQce af pain  and 
suffering; and benefits from reduced 
anxiety  over  the  safety of the  water. 
Since EPA's Galculatiori is only a partial 
measure of benefits it is reasonable to 
conclude that  actual  net  benefits in all 
size categories  may be greater. In 
addition,  small  systems  unable to meet 
the  criteria t.0 avoid filtration would 
probably investigate  less  expensive 
options-than filtration, such as 
cozversion to ground water or 
connection to a larger  regional water 
systam, which 'will increase the net 
benefits. Under §DIVA, exemptions  are 
also  available; Under this  provision, a 
system might use interim  aIternati,ves 
such &s bottled  water .and goint-of-use - 

devices,  with  State  approval,  thereby 
incurring lower compIiance costs [at 
least temporarily], and  thus  experience 
concomitant  higher net benefits. En the 
case of systems vvhich,do not serve 
more than 500 service  connections and 
which need financial assistake for the 
necessary improvements, the SDWA 
permits the exemption to be  renetvgdfor 
one or.more  additional two-year periads 
if the  system  establishes  that it is taking 
all practicai Sfeps and  there  is n.o 
unreasonable risk to  health,  thereby 
further.redu!Plcing cost.impacts. 

Anoth.er.way of evaluating the 
benefits -of these  reqqirements i s  to 
consider the per~eiit  of the population 
experiencing  positive and  negative  net 
benefits. This is presented in Tab16 Vl- 
6. FOP the estim-ate of outbreak 
probabjlity most in  keepkg with 
slraiiable date (once in one hundred 
years], systems serving approximately 

posi~ive net benefits,  predominantly 
lm:ause curren-tly filtered systems will 
w x r  small costs to comply  with the 
ruie. In mpst of the remaining systems, 
C : ~ S ~ O ~ E ~ S  will generally pay only up is 
d t r o ~ t  $aQ more than the value of the 
tmwfi!s qtlentified.less rhan one 
(:err:en! of the effected  population i s  
cqt+r:~ed to incur hobehold.net benefit8 
of nunus $40 or murre, and  these would 
1m1y ocr:us in systems serving Fewer 
than f ;OOtS pwogaiel- And these.. 
pus-cm~~agks wa)rrld'be evsilower !fail  

percent .of the popu!ation will achieve 

of the benefits  had been captured in the. 
analysis,  and  alternatives  to filtration 
considered. 

TABLE Vi-6,"PERCENT OF AFFECTED 
POPUeATlON INCURRING VARYING LEV- 
ELS OF POSITIVE AND NEGATIVE -NET 
HOUSEHOLD BENEFITS WHERE . THE 
P R O B A B I L ! ~  OF AN Q U T B R ~ , K  IS I/ 
io0 YEARS 

Net hous&~old benefits ($/HH/Yr) 

...................................... 
......... I ..................................... 

VII. Ohhe;. ~~~~~~~~~s 

A. Reg,aL.lat~~-~~ Fiexibiiity Act 
The Regu1,atory Flexibility Act, 5 

U.S.G. 802 et seq., requires EQA to 
explicitly consider  the effect of proposed 
regulations cn small  entities. If there is a 
sigllificant effect on a substantial 
number of small systems,  the Agency 
must seek means to minimize &e 
effects. EPA has concluded that this 
final rule will not have a significant 
effect on a substantial  number of small 
entities,  far  purposes of the Regulatory 
Flexibility  Act. 

Tie Small Business Administration 
defines a "small water utility" as one 
which  servesfewer  than 50;OOO people. 
There  are  about 199,000 pablic  water 
systems  using  surface  and  ground  water 
supplies  which are considered  small 
systems  under  thkdefinition. Of those, 
about.ll,Wo  systems  are  expected to 
incur total annualized'ceists df $333 to 
$439 milSon per year to comply with the 
rule. Compared to-total operating. 
expenses of $14.7 billion,per year for 
this group, the cost of compliance 
amounts to a n  increase of 2.5 percent to 
3.0 percent over current  operating costs, 
EPA believes  that ~n increase of this 
magnitude is not a substantial economic 
impact within the  meaning of the 
Regulatory Fiexib2ii.y Act. However, 
EPA recognizes that today's action 
could have a substantial e€fect.ant some 
small systems. Therefore,, the Agency 
has attempted to provide less 
burdensome  alternatives-to  achiepe the 
Pule's goals  for small systems wherever 
possible. To illustrate: 

disinfectant residual at  the entry point 
to the distribution sysfein, system; . ' 

serving fewer than 3?3m peciple..may 
take grab  samples in lieu'ofhsigg, , .,. 

conriazuosss-moni2sring eq.uipment; ' .  . 

With  respect te monitoring of the 

With respect to disinfectant 
residuals in the distribution systerr~, 
systenis, which are unable to  maintain 
such residuals will still be considex-ed fa 
compliance if the  State determines tha+ 
it is not feasible fob that system to 
monitor for HPC, and  that disinfection Is 
adequate,  based on a review of site- 
specific  considerations (eg . ,  source 
water quality, past coliform menitwing 
results); 

monitoring, 'for filtered systems- serving 
fewer  than 5N people, the State may 
reduce  the number of samples t o  oaaep-er 
day if it finds that the  historical 
performance  and  operation of the 
system indicates effective particle 
removal upder the conditicrns expected .' 

to  occur in that system. 
In addition, many of the provisions ~f 

this nile allow the S ta te  to modify the 
stated reqsirements in appropriate 
cases,  regardless of system size. 
Although not specifically aimed at 
reducing the  burden on small systems, 
these systems may avail themselves o f  
such flexibility in &he same manum- a8 .-  

their larger counteqasts. . 

0 With respect to the turbidity 

23. Paperwork Redrrctim Act 

The information collection 
requirements contained in this sule ka3e  
been submitted to the Office of 
Management  and Budget (OMB] under 
the  provisions of the Papefivork 
Reduction  Act, 44 U.S.C. 3501 et seg. T 
infbrmation collection requirements a r e  
not effective until 0M.B approves them 
and a technical arnendmernt to that 
effect is published in  fhe'Fgderal 
Register. 

water  systems for this aallkctiom o f  
information is estimated to average &I- 
hours per respon$e [Le..+. sargplii taken; 
or report submitted to the State. or EPk], 
including time hreviewing 
instructions, searching existing d a t a  
sources, gathering e n d  maintaining the 
data  needed, ana completieg a n d  
reviewing the cpl!ectioQ' of'infsslna%oin e '. : 

Send co&n?ents regarding the burden .  
estimateror  any other aspect of this . , 

collection of i.r,fomiation, including . 
suggestions for reducing this bwdezx tp : 

Chief, Infom@ion Polisjr,Branch, PX-= 
223, U.S. ErrvirsnrntMal Protection 
Agency, 40%- M St., SW., W&himgbn, 
.20460; and to--the Office of ]Information 
and  Regdatory Af€ai&; Office of ' 

Management  and B;ud,get, 
DC 20503, marked ''&ten 
Offiderlfos,EPA." , . ' : 

The  public reporting burden ' o n  p ubli c 
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through a bed of.sand at low velocity 
[generally less than 0.4 m/h] resulting  in 
substantial particulate removal by . . . 

physical and biological mechanisms. 
c * * * ~ *  

"Surface water" means all water 
which is open to the atmosphere ami 
subject to surface runoff, 
+ * * e *  

"Waterborne disease outbreak" 
m.eans the significant occurrence of 
acute infectious illness, 
epidemiologically associated with the 
ingestion of water from a public water 
system which is deficient in treatment, 
as determined by the appropriate.loca1 
".or State agency. 

which"is infectious to humans by 
waterborne transmission. 

"Virus" means a-virus of fecal $rigin . 

3. Section 141.i3 is amended by 
adding introductory text to read as 
follows: - 

0 141.18 Maximum  contaminant ierels for 
turbidity. 

The requirements in this section apply 
ta unfiltered systems wtil December 90, 
1991, unless the State  has determined 
prior to that date, in writing pursuant to 
8 1412[b][7](C)(iii], that .%filtration is 
required. The requirements in this 
section apply to filtered systems until 
June  29,1993, The requirements in this 
section apply to unfiltered systems that 
the St-aatz has determined, in writing 
pursuant to 8 1412(b)(7](C](iii), must ' 

install filtration, until June 29, 1993, or 
until filtration is instdied, whichever.is 
later. 
* * * * e  

4. Section 141.22 is amended by 
adding introductoxy text to  read as 
foollows: 
9 141.22 ~vrb~r~ i ty  sampling and a ~ ~ ~ ~ ~ a ~  
r@*dr@ments. 

The requirements in this section apply 
to unfiltered systems until  December 
90,1991, unless the State has determined 
prior to! that  date, in writing pursuant to 
section 1412jb)(7)(iii], that filtration is 
required. The requirements in this 
section apply to Eltered systems until 
June 29,  -19%. The requirements in this 
section apply to unfiltered systems that 
the  State  has determined, in writing 
pursuant to section ~ 4 ~ Z ~ b ~ ~ 7 ~ ~ C ] ~ ~ ~ i ~ ,  
must install fiitration, until June 29,1993, 
or until filtration is installed, whichever 
i s  Later. 
* * * * e  

5. Section 141.32 is amended by 
adding new paragraphs ~ ~ ~ ( l ~ ~ i i i ] ~ ~ ~  and 
[e](lo) to read as follows: 
0 141.32 Public notification. 
B * * f < *  

[a) * * * 
(1) * * * 
Uiil * * .  * 
(D) Occurrence of a waterborne 

disease outbreak, 9s defined in 8 141.2, 
in an unfiltered system subject to the 
requirements of Subpart H of this part, 
after December  30,1991 (see 
8 141.7l[b)[4)). 
* * * * *  

.{e) * * * 
[lo] MicmbioIogicuI  contaminants 

[for use when there is a violation of the 
treatment technique requirements for 
filtration and disinfection in SEbpart H 
-of this part). The United States , ' 

Eqvironmental Protection Agency ( F A )  
sets drinking.water: standards and has 
determined that the'presence 6f : 

&crobiological cbntaminants are a 
health concern at$certain levels of 
exposure. If water is inadequately 
treated, microbiological contaminants in 
that  water may cause disease. Disease 
symptoms may include diarrhea, 
cramps, nausea, and possibly jaundice, 
and  any associated headaches and 
fatigue. These symptoms,  however, are 
not just associated with disease-causing 
organisms in dPink1ng water, but also 
may be caused by a number of factors' 
other than your drinking water, WA has 
set enforceable requ'irements  for treating 
drinking water to reduce, the risk of 
these  adverse health effects. Treatment 
such 'as filtering B R . ~  disinfecting the 
water rbmoves or destroys 
microbiological contarninapts. Drinking 
water which is treated to meet EPA 
requirements is associated with little to 
none of this ,risk and should be 
considered safe. 

5. h Bart 141, a new 8 141.52 is added 
to read as follows: . .  

8 141.52 Maximum contaminant level 
goals for  microbiological  contaminants. 

MCLGs for  the following 
contaminants are  as indicated: 

........ ..._ .....,...... 

7. A new Subpart W is  added to read 
as foollowe: 
8ubpa,9rt H-Filtrat&n and Disinfection, ' 

Sec 

941.70 General requirements. 
941.71 Criteria for avoiding filtration. 
141.72 Disinfection. 
141.73 Filtration. 
141.74 Analytical  and monitoring 

141.75 Reporting and recodkeeping 
requirements. 

requirements. 

subpart ~ " F i ~ t r a t i ~ n  a& +infecti&, . .  

8 141.70 : General requirements. . .  

constitute national primary  drinking 
water regulations. These regidations 
establish, criteria under which filtwtion- 
is required as a treatment technique for 
public water systems supplied by a 
,surface water s o m e  and public water 
systems supplied by a ground water 
source under the direct influence of 
surface water. In addition, these 
regulations establish treatment . . . . 
technique requirements in lieu of : ': 

maximum contaminant levels for..& ;: 
following contaminants: Giwdia . . 
IambPiu, viruses, heterotrophic plate ' 

count baciteria, Legioneiia, and turbidity. 
Each public water system with a sufface 
water source or a ground water source. 
under the direct influence of mrface 
water must provide treatment of that 
source water that complies with these 
treatment technique requirements. The 
treatment technique requirements .. 
consist of installing and pFoperly 
operating water treatment processes 
which reliably achieve: 

[l) At least 99.9 perceIlt [Slog) . . 

r e m o d  and/or inactivation of Giardia 
Iamblin cysts between a point where the 
raw water is  not subject t o  
recontamination-by surface water runoff 
and a point donstream before or a t  tlie 
first customer: and 

removal andlor  irhtivation of viruses 
between a point where the raw water is 
not subject to recontamination by' 
surface water runoff and a point 
downstream before or qt the first 
customer. 

@) A public water system using a 
surface water source or a ground water 
source .under the direct influence of 
surface water is consid'ered  to be in 
compliance with the requirements of 
paragraph (a) of this section if: 

(1) It meets the requirements for 
avoiding filtration in 8 141.71 and the' 
disinfection requirements in 0 141.72[a); 
or 

(21 It meets the filtration requirements 
in J 141.73 and the disinfection 
requirements in 8 141:72/b]. 

[c)  Each public water system using a 
surface water SOUPC~ or R ground water 
source under the direct influence of 
surface water must be operated by 
qualified personnel .who Eeet the 
requirements specified by the State. 
8 141.71 Criteria for avoiding fiit~atbn. 

A public water system that uses 6: 
surface water s.ource  must  meet all of 
the conditions of paragraphs [a) and (bj 
of this section, and is subject to 

[a) The-requirements of this Subpart H 

(2j At  least 99.99 percent (4-10gj 





(5) The public Eater system must 
comply  with the maximum contaminant 
level /MC]L) for total coliforms  in 
5 141.63 at least 11 months of the 12 
previous months  that the system  served 
water to the public, on  an ongoing basis. 
Mn1eSS the State  determines  that failure 
to meet this requirement  was not caused 
by a  deficiency in treatment of the 
source water. 

cornpry with the requirements for 
trfhalomethanes in 8 141.12 and 141.30. 

(c) Treatment technique  violations. (1) 
A system that (i) fails to meet  any one of 
the criteria in paragraphs [a) and [b] of 
this  section  and/or which the  State has 
determined  that filtration is required, in 
writing pursuant to .$1412fb){7)j@)[iiij, 
u d  (ii) fails fo instail fiiltration by  the 
date specified in the introductory 
paragraph of this section is in v i o k t i ~ n  
of a treatment technique  requirement. 
(2) A system  that  has  not  instailed 

filtration is in violation of a treatment 
technique requireaent if: 

[i] Th,e turbidity  level (measured  as 
specified in 5 141.74[a][4) and (b)@)] in a 
representative  sample of the  source 
water immediately prior to the first or 
only point of disinfection  application 
exceeds 5 NTU; or 

[ii) The  system is identified as a 
source of waterborne  disease ~ 

outbreak. 

8 141.72 ~~~~~~@~~~~ 

surface  water  source  and  does not 
provide  filtratiod treatment must 
provide the disinfection treatment 
specified in paragraph {a) of this  section 
beginning December 30,1991. unless the 
State  determines  that filtration is 
required in writing pursuant to 0 1412 
~ ~ ~ ~ 7 ] ~ ~ ] ~ i ~ i ~ .  A public water  system  that 
uses a ground water  source  under the 
dire3 influence of surface  water  and 
does  not  provide filtration treatment 
must provide disinfection treatment 
specified in  paragraph [a) of this section 
beginning Bjecamber 30,1~1, or 18 
months after  the State deternines that 
the ground water source is  under the 
innuence af surface water, whichever i s  
later,  unless the State has determined 
that eltration i s  reqnired in writing 
pursuant to f ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ [ ~ ~ ~ ~ ~ ~ ~ .  HP the 
State  has  determined that filtration i s  
r e q u i d  the system must comply with 
any interinr disinkction requirements 
the State deems necessary before 
filtration is installed. A system  that uses 
a surface water source that provides 
Bitratim treatment mast provide the 
eiisinfection treatment  specified in 
paragraph {b) of this section beginnng 
june 29,1993, or beginning when 
%?ration Is insta!ied, whichever is later. 

(61 The public  water  system must 

.A public water system that uses a 

A system  that  uses a.ground water 
source  under  the direct  influence of 
surface  water  and provides filtration 
treatment must  provide  disinfection 
treatment  as specified  in paragraph (bj 
of this section by  June 29,1993, or 
beginning when filtration is installed, 
whichever is later. Failure to meet any 
requirement of this  section after  the 
applicable  date specified in this 
introductory  paragraph  is a treatment 
technique violation. 

(a) Dfsinfection requirements for 
public water systems that do nut 
providefiltration. Each public water 
system  that  does not provide  filtration 
treatment  must provide  disinfection 
treatment as follovvs: 

(1) The disinfection treatment must be 
sufficient to ensure at  least 99.9 percent 
@log) inactivation of Giardia lamblia 
cysts and 99.99 percent {+?-log] 
inactivation of viruses, every  day  the 
system  serves  water to the pubIic, 
except  any  one  day  each mbnth. Each 
day a system  serves  water to the public, 
the pttblic water  system must calculate 
the CT value[s] from the system's 
treatment  parameters, tising the 
procedure specified in 8 141.74(b)@), and 
deteraine  whether this valuefs] is 
sufficient to  achieve the specified 
inactivation rates for Giardia lFmblia 
cysts  and viruses. If a system uses a 
di8infectant  other  than chlorine, the 
system  may  demonstrate to the  State, 
ihhrough. the  use of a State-approved 
protocol for on-site  disinfection 
challenge studies or other information 
satisfactory to the  State,that CT99.s 
values other  than  those specified in 
Tables 211 and 3.1 in 5 141.74(b)/3f or 
other operational  parameters are 
adequate to demonstrate  that the system 
is achieving minimum inactivaiior, rates 
required by  paragraph fa)(l) of this 
section. 

either {i) redundant components, 
including a n  auxiliary  power supply 
with automatic  start-up  and'alann to 
ensure  that  disinfectant  application is 
maintained continuously  while water is 
being delivered to the distribution 
system, or (ii) automatic shut-off of 
delivery of water to the distribution 
system  whenever  there is less then 0.2 
mgJ! of residual disinfectant 
concentration in the water. If the State 
determines that automefic shut-off - 
would cause  unreasonable risk i-o health 
or interfere with Are protection,  the 
system must comply with paragraph 
[a)(z)(i) of this sectioa. 

/3) The residua!  disinfectant 
concentration in the  water entering the 
distribution  system,  measured as 
specified in 8 141.74(a){51 and (h)(5], 

(2)  The disinfection system must have 

~ ~ ~~ ~~~ ~ ~ ~~~ ~~ 

cannot  be less than 0.2 ng(1  formore , . 

than 4 hours. 

concentratiod in the distribution syst+rn, 
measured as total chlorine, combined 
clnloiine, or chlorine  dioxide, as 
specified  in S 14I.74(a)[5) and (bl(61, 
canaot be undetectable in more than 5 
percen't of the  samples  each month, for 
any two consecutive  months that  the 
system  serves  water to the public. 
Wster  in the  distribution  system with a 
heterotrophic  bacteria concentration 
less than or equal to 500/mi,  measured. ' 

as heterotrophic  plate count (HPC) as 
specified  in 8 141.74fa)(3), is  deemea to 
have a detectable disinfectant residual 
for  purposes of determining  compliance 
with this  requirement. Thus, the value 
"V" in  the following formula cannot 
exceed 5 percent in one month, fer any 
two consecutive  months. 

. -  

, . . .  

f4)fi) The  residuai,dis.~r,~ectant 

c-tdrte v= - YIW 
a+b  

where: 
a=r,umber of instances where ithe residual 

disinfectant  concentration is measured 
b=number of instances  where the residual 

,measured but heterotrophic bacteria 
disinfectant  concentration  is not 

plate count (HPC) is messured 
c=nurnber of instances  where the residual 

i djsinfeciant concentration is measured 
but not  detected and no HPC i s  
rneasuked 

d=number of instances  where  the residual 
disinfectant  concentration i s  measured 
but not  detected and where thk WPC is 
>500/ml; and 

e-number of instances  where the  residual 
disinfectarrt concentratian is not 
measured and HPC is > M)O/ml. 

[ii) If the  State  determines,  based on 
site-specific considerations,  that a 
system  has  no  means  for having  a 
sample transported  and  analyzed for 
HP'C by a certified laboratory under the 
requisite time and  temperature 
conditions specified by 8 143.74(a!j3? 
and that the system is providing 
adequate disinfection in the  distribution 
system, the  requirements of paragraph 
{a]f4)(i) of this section do not apply to 
that system. 

(a) Dkinfecfim reyuirernents ,for 
pcbiic water systen~s rwhich provide 
filtmtion. Each public water  system that 
provides  filtration  treatment must 
provide  disinfection treatment as 
s~!lows. 

sufficient to ensure that the total 
t r e a t n ~ n t  processes or" that system 
achieve  at  least 99.9 percent (3-log) 
inactivation and/or removal of Giardia 
hmbiia cysts  and at least 98.89 percent 

( l l ' rhe  disinfect& treatment must be 





the American Waterworks .Association 
Research Foundation, 6666 West Quincy 
Avenue,  Denver, Colorado, 8023% and 
copies of the  Indigo  Method as set forth 
in the article "Determination of Ozone 
i ~ .  Water by the Indigo Method" [Bader 
and Hoigne), may be obtained from 
Ozone Science %C Engineering,  Pergamon 
Press Ltd., Fairview Park,.Elmsford, 
NEW York  10523. Copies may be 
inspected at the U.S. Environmental 
Protection Agency, Room  EB15,401 M 
Street, SW., Washington, DC 20460 or at 
the Office of the Federal Register, 1100 L 
Street, NW., Room 8491, Washington, 
D C. 

(1) Fecal  coliform  concentration-: 
Method 908C (Fecal  Coliform MPN 
Procedures), pp. 87&-880, Method 908D 
(Estimation of Bacterial Density), pp. 
880-882, or Method 909C (Fecal Coliform 
Membrane Filter  Procedure), pp. @36- 
898, as  set  forth in Standard Methods fop 
the Examination of Water and 
Wastewater, 1985, American  Public 
Health Association et al., 16th  edition. 

.(Z) Total coliform  concentration- 
Method 908A (Standard Total Coliform 
Multiple-Tube (WN) Tests), pp. 872- 
876, Method $683 (Application of Tests 
to Routine Examinations),'pp. 876-878, 
Method 908D (Estimation of Bacterial 
Density), pp.  ,880-882,  Method  909A 
'(Standard Total  Coliform  Membrane 
.Filter-Procedure), pp.  887-894, or Method 
909B (Delayed-Incubation Total , , 

Coliform  Procedure), pp. 894-896, as set 
forth in Standard Me!hods for the 
Exaniination of Water and Wastewater, 
1985, American hblicHealth 
Association et al., 16th edition; Minimal 
Medium O N P G N G  Test, as,set forth, 
injhe article "National  Field  Evaluation 
of a Defined Subqtrate Method  for the 
Simultaneous Enumeration of Total . 
Coliforms and Escherichia coli from 
Drinking Water: Comparison with the 
Stamlard Multiple  Tube Fermentation 
Method" [Edberg et al.), Applied and 
Environmental Microbiology,  Volume 54, 
pp. 1595-1601', June 1988 [as amended 
under Erratum,  Volume 54, pt 3197, ,. 

December, 1988). 
[Nota The Minimal Medium CHWG"hK% 

 est is sometimes  referred to as the 
Autoanalysis Colilert  System]. Systems may 
use R five-tube test OF a ten-tube test. 

[3) Heterotrophic Plate Count- 
Method 907A (Pour  Plate Method), pp. 
866-866, as  set forth in Standard 
Methods for the Examination of Water 
and Wasfewerter, 1985, American  Public 
Health Association et ai., 16th  edition. 

[Nephelometric Methad-Nephelometric 
Turbidity Units), pp.'1%-196, as set 
forth in StandmdMetfiods for the 
Examinotiofl of lniater and ~ ~ , ~ ~ ~ t ~ ~ - ~ ~ & ~ ~  

(4) Turbidity-Method 214A 

1985, American mblic Health 
Association et a]., 16th  edition. , . 

j5) Residual disinfectant 
concentration-Residual disinfectant 
coricentrations for free chlorine and 
combined chlorine (chloramines) must 
be measured by Method 408C 
(Amperometric Titration Method),  pp. 
303-306, Method 408D  (DPD Ferrous 
Titrimetric Methqd), pp. 306309, 
Method 408EJ)PD Colorimetric 
Method), pp.,  309-310, or Method 408F 
[Ikeuco Grystal.Violet Method),  pp. 310- 
313, as  set forth in Standard Methods  for 
the Examinatiqn of Water  and .. 
Wastewater, 1985, American Public 
Health Association at al., 16th  edition. 
Residual disinfectant concentrations for 
free chlorine and combined chlorine 
may also be measured by'using DPD 
colorimetric test kits if approved by the 
State; Residual disinfectant 
concentrations for ozone must be 
measured by the Indigo. Method as set 
forth in Bader, H., Hoigne, J., 
"Determination of Ozone in Water by 
the Indigo  Method; A Submitted 
Standard Method"; Ozone Science and 
Engineering, Vol. 4, pp. 169-176, 
Pergamon Press Ltd.,  1982, or automated 
methods which are calibrated in 
reference to the results obtaindby the. 
Indigo  Method on a regular basis, if 
approved by the State. 

17th edition of Standard  Methods for the 
Examination of Water  and  Waste  water, 
American  Public  Health  Association et al.: 
the  Iodomktric  Method in the 16th edition 
may not be  used. 

Residual disinfectant concentrations. 
for chlgrine dioxide must be measured 
by'Method 410B (Amperometric Method) 
or M&+od 410C-(DFD Method),  pp; 322- 
324, asset forth in Standard Methods for 
the Examination of Water afid 
Wastewater, 1985, American Public 
Health Association et al., 16th  edition. 

(6) Temperature-Method 212 
(Temperature), pp. 12612?, as set forth. 
in Standard Methods for the 
Examination of Water  and WastewQter! 
gg%, American Public Health 
Association et al., 16th e$ition. , 

(73 pH-Method 429 (pH Value], pp. 
429437, as set forth in Sfandad . , 

MdhOiis for the Exaquhaiion of Wader ~ 

and,  Wastewater, 1985, American  Public 
Health Association, 16th  edition. 

systems that do notprovidefiltmtion. A 
pubtic water system that uses -a surface 
water  source  and does not provide 
filtration treatment must begin 
monitoring, as specifies in this 
peragraph jb), begimning December 31, 
a990, unless the State has determined 
that filtration is required in writing 

Notk'This method will ,be  published in the 

($1 ,Monitoring requirements  for 

puksuant to 8 -1412(b](7](C)[iii), in which ' .  

case  the.State may specify alternati& . . 

monitoring requirements,-as, appropriate, 
until  giltration is in place. A public water 
systein'that uses a.grqund water source 
under the direct influence of surface, . 
water.and does not provide.fi1tration 
treatmeet must begin  monitoring as 
specified in.this paragraph (b), beginning 
December  31,1%?0, or 6 months after the 
State determines that the ground water 
source is under the direct influence of 
surface water, whichever is. later, unless 
the State  has determined that filtration 
is required in.writing pursuant to 
8 141Z(b)(?](C)(iiii), in which case the 
State may specify alternative mQ.@toring , 
requirements, as appropriate, until 
filtration is in place. 
. (1) Fecal.coliform or total, colifogn . . 

density measurement5 as required by 
8 141.?l(a)fl) must be performed on 
representative source water samples 
immediately prior to the first .or only 
point of disinfectant application. The 
systemmust sample for fecal.or total 
coliforms at the foiloy4ng minimum 
frequency each-week the system serves .. 
water to the .public: 

........................ 

1 Must.b.iaken on separate days. 

Also,:onefecal or4otal coliform - . . " 

. . . . .  

densify measurement must  be  made ' .  

every day the system serves water. to 
the public and the turbidity of the source. 
water exceeds 1 (these samples 
count towardsthe weekly coliform : 
sampling requirement) unless the State 
determines.that the system for logistical 
reasons.sutside the system's control,. 
cannot have the sample analyzed within 
90 hours of .cdlection. 

@] Turb~di ty~easu~emen~s   as  
required by H.141.71[a)@) must be 
perfor%ed:pn representative grab 
samples.of source,wipter immediately ., 
prior to the first or -only  point of 
di'sinfectant application-every four hours 
,[or more frequently] that the system. '- 

semes water to the public. A public 
water systeni may substitute continuous 
turbidity monitoring  for grab sample 
monitoring if it validates the continuous - 

measurement for accuracy on a regular 
basis using a protocol approved by the 
State. 

(3) The tqtal inactivation ratio for 
each day that the system is in operatfen 



[VI If a system uses a disinfectant 
other &an chlorine, &he system may 
demonstrate to the State, t ~ l ~ o ~ ~ h  the 
use of a State-approved p ~ o t ~ d  for ow- 
site disinfection challenge studies 
other information satisfactory taiha 
Stsrte, that CTs9.a vahes Q&W than t h s a  
specified in Tables.2.1 and-3.1 in this 
section other operational parameters are 
adequate to demonstrate that the system 
is achieving the minimum inactivation 
rates required by 5 141.7Z[a]fl). 
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days after the end of each month the 
system serves trater to the public. 
Infmmtion that mmt be  reported 
ificludes: 
[i) The curnuiative rmmber of zaonths 

(ii] The nurntbsr cf fecal and/or total 
califom samples, whichever are 
analyzed during the month (if a system 
monitors for both, only..fecai coliforms 
must be reported), the dates of sample 
coiiection, and the dates  when the 
twbidity level exceeded 2 NTU. 

{E )  The number of samples during the 
month that  had  equal to or Iess than ZO/ 
~m mi fecal cdiforms  agdjor  equal to or 
less than lso/100 mi total coliforms, 
whichever are  analyzed, 

total ~ o l i f ~ r m  samples, whichever are 
analyzed, during the  previous six 
months thesystem served  water to the 
public. 

that  had q u a i  to or less than ZOjlOO ml 
fecal coliforms or equal to or less than 
10O/100 ml tqtal coliforms, whichever 
are  analyzed, during the previous six 
months  the system served water to the 
public. . ' 

[vi). The percsntage of samples  that 
had  equal to or less than ~O/IOO m! fecal 
colifbrms or equai to or less than IOO/ 
1W ml total coliforms, whichever are 
analyzed, during the previous six 
months -&e system served  water to the 
public. 

( ~ i i ]  The  maximum  turbidity l e ~ e l  
measured during the month, the date[s] 
of occurrence any Qwasurement(s] 
which exceeded 5 NTU, and the.date[s] 
the occurrencehl was reocrted to ;be 

for ?vhich,red;3 are reported, 

(iv).The emulative number of fecal -or 

(v) The cumulative  number of samples 

. .  

. .  
State, 

(viii) For the first 12 months of 

e=tbe veine in pemgrapb ~~~~~~~~~~~~~~~~ 0% 
this section. 

(e) If the State &:@mines, based on 
site-specific c&siderations, that B 
system has m means for having a 
sanple transported aa?d enalyked for 
HPC by 2 certified IabcJratory under the 
requisite time and temperature 
conditions  specified by 8 141.74(a)@) 
and that the system is providing 
adequate disin€ecffon in the distribution 
system, the requirements of paragraph 
[ a ~ ~ ~ ~ ~ v ~ . ~ ~ ~ ( A ? - ~ F ~  of this section do not 
apply to that system. 

listed in paragraphs (a)(Z)(i), and (iiib 
(vi] of this section if all data listed in 
paragraphs (a)@] (i)-[viii] of this section 
remain on file at the system,  and  the 
State deternines that: . .  

(A) The system  has snbmitted to the 
State all the information required by 
paragraphs (a)@) (i)-(viii] of this section 
for at least 12 months; and 

[B] The State has  det&mined  that the 
system  is not required to proside 
filtration  treatment. 

end of each Federal  fiscal year ~ 

(September 301, each system must 
provide to the State a  report which 
summarizes its compliance  with all 
watershed control program requirements 
speciE'ed in 3 141.7J(b)(2). 

end of each Federal fiscal ye'ar 
(September 3@, etnciz sgistem must. 
provide to the State a report on the 5n- 
site inspection conducted during that 
year p u r s ~ m t  to H f41.71(b@], unless 
the on-site inspection was conducted by 
the %ate. If the inspection was 
conducted by the Steie, the State mast 
provide a COPY of its report to the public 
water system. 

that a waterberm disease txtbreak 
potentially a ~ ~ r ~ ~ ~ ~ a ~ ~ e  tq that water 

[ixj A system need not report the data 

(9) No later than  ten  days  after the 

(41 No later  than ten days after the 

(Fi][ij Each system, upon discovering 

system has occurred, must report that 
OCCliITellCe to the State as Soon as 
possible, but no Eater iharr by the e ~ d  of 
the next  business day. 

(ii) If at m y  time the turbidjay exceeds 
6 NTU, the system must inform the State 
as soon as possible, bur ~o later thaw the 
end of the next  business day. 

(iii] If at m y  time the residual fa!ls 
below 0.2 mg/B in the water entering the 
distribution system, the system must 
notify the State as soon as possible,  but 
130 later than by the end of the next 
bgsiness day. The system also must 
t3Qtify the State by tbe end of the next 
business day whether or. not the residual 





slow sand filtration to sulistitut'e a 
turbidity limit greater than 1 NR': 

to allow an unfiltered public water 
system to use continuous turbidity 

(31 Section 14174fb):Z)"ARy dedsioru 

water system to sample residua! . ' 

disinfegtant concentration at alternate 
locations if it also has grosnd .,~ater. 
sonrce(s); 

to allow. a public water systeg using 
filtnitjan :tre.atment,to use continuous 
turbidity monitoring; or a public water 
system using slow sand filtratioa or 
filtration trestnwnt  other than. . . 

conventional treatment;d@ect.filtration 
or diatomaceous earth filtration to 
reduce :turbidity sampling to once per 
day: or for-systems serving 500 people oi  
fewer-to reduce turbtdity samp1in.g io 
once per day; 

(61 Section 141.74(c)13]fi]--;4ny 
decision to allmv a filtered public water 
system to sample disinfectant residual 
concentratiok at alternate locations if it 
also bas ground xwater sourcels]; 

decision to allow reduced reporting .by 
an -urifiltered.public water system; and 

(8) Section ~41.7~[b)@)@v]--Any ', 

decision- to allow reduced reporting by a 
fiitkred public wafer system: 

(B).Records of decisions made.under 
the f o l i o ~ ~ ~ ~ . p r o ~ ~ s ~ ~ n ~  shall .be kept 
far Orre year  after the decisionis-made: 

decision that a violation of monthly CT 
cormpliancp reyuirem+s was caused by 
circumstances that were.unusual and 
unpredictable.. . ' 

(2) gectipn 141.71[b)[1)(iv)-&y 
decisio~~:that a vioiation of the ' . 
disi~ection'effectiveness -criteda was 
not caused by a deficiency In treatment 
of the, sollrce .water; 

13) Section 141171(b)[5&"ny decisibi 
that a vit$aki,pt of the total coliform 
MCL yas j i i i %  eaused by a &ficiency .in 
treatment of,the squrce w'ater; 
14) g~btinn141.74(bJ(~~-A1?y decision 

khai'total-c$lifom monitorinig .oothe~wise 
re$uired becadse the turbidity of &e ' .  

source vpter .ekceeds 1 NTu ii'ndh , . 

feasibl@,:except that if such dedsion 
a ihys  a skstem, to avoid monitoring 
wi&$~t iec@iving State apprdval in eacb 
ingfahce, peco?ds:cif the djciision  shal1 be 
kept yntil phe,jiear after tbti @cision is 
reociiided, or revised. 
(b;) 1[SeEqtdi of ilecidons rnade under 

the fp&wing provisions shall be kept 
for the spkcified $,e?iod or 40 years, 
.which+er.is less. . ' 

decision that an eirsnt'in &jch:the 
soarce ~ ~ ~ ~ e r . ~ u ~ ~ ~ ~ ~ ~ y  which exceeded 6 

@) Section 1~1.74(c~[l)-hy~decision 

17) Section %%1.75[aj[2)(ix)-Any 

( I )  Section,141.71(b)[l)(i)-"ihny ., ; 

Section +.7l[a)(z][i]-Any 

&TU for an unfiitered public water . ' 

system was unusual and unpredictable 
&ail. be kept for 10 years. 

Section 1 4 1 . 7 1 ~ ) ~ 1 ~ ( ~ ~ i ~ - ' ~ i ~ ~ ~  
decision by the State that failure io meet 
the disinfectant residual concentration 
requirements of 0 '142.72(a)[3]ji) was 
caused .by circumstances that  were 
unuszlal and unpredictable, shall be kept 
unless filtration is installed. A copy of 
the decisior? must be provided ta'the 
system. 

that a public water system's watershed 
(3) Section 14W1@)(2)-Any decision 

control program meets the requirements 
of &is section shal! be kept until the 
next  decision is available and filed. . ' 

[4)-Section 141.70(c)-Any decision 
that an individual is a qualified operator 
for a-public'water system using a 
surface water source or a ground water 
source under the direct influence of, 
surface watgr  shall be maintained until 
the qualification is withdrawn. The , 

state may keep this information in the 
form of a list which is updated ' . 

periodically. If such qualified. operators 
are  classified by category, the decision 
shall include that classification. (a Section 141:~~{b)(3)-Any decision 
that a party,ofher then the Sfate is 
approved by the State to conduct on-site 
inspections shall  be maintained uatil 
withdrawn.  The .Stat?, may keep this 
information in the.form of a:list whick.is 
updated pkriodically: 

-16) Section  r41.7~1b]i4)-~ny-decisiols 
that an unfiltered public water system 
has-been identified as the source of a . . 
waterborne  disease outbreak, and, if 
applicable, that it has been modified . . 

sufficiently to prevent another such 
occwrence shall be kept until filtretion:, 
tTeatment is installed- .A copy of the 
decisicn must be provided io the system? 

(?) Section 141.72-Any decision that 
kertain interim disinfectiqn requirements 
a ~ e  necessary for an unfiltered public 
water systed for which the State,has -. 
determfned that filtration is necass.ary, 
.and a list of those requirements, !hail be 
kept until filtration- treatment is 
installed. A copy of. the requira a e n t s  
must be provided to the system. . . 

(8) Snction l ~ ~ . ~ ~ ~ a ~ ~ Z ~ [ ~ ~ ~ - ~ n y  
decisim thaf au?oEatic sinut-off of 
deli-veqy  of water.tQ.@e diibibution .. 
s$stEm ofam unfiltered public water 
system. would cause an uiuieieas@nablF 
risk to health  oiicterfere with ffre . . 
protection skail.be kkpt until fescinded. 
(9) Sektion 141.72(ar(4)(ii)-Any 

decision by the State, basid on site- 
specific considerations, that i n  . , . 

unfilteredsystem has no means for 
having a sample  transpoited and 
analyzed for HPG by a sertified 
laboratory undq the requisite the! and 
telsiperature comlitions specified by 

3 141,74ja)(3] Bnd thatthe system it? ' 

providing adequate disinfectibn in the , 

distribution system, i o  that the 
disinfection requirements contained in 
8 :4~.72faj(4j[i) do not apply, and the 
basis for the decisiorz, shal be kept until 
the decision is fyversed br revised. A 
copy of the decision mzst, be provided to 
the system. 

(re) Section ~ ~ ~ . 7 ~ ~ b ) ~ 3 ] ( ~ j ) - " i h n y  
decision by ihe State, based on site- 
specific ctsnditions, that a filtered 
system hasno means for having a 
&ample transported and analyzed for 
HPC by a certified laboratory under the . 
requisite time and temperature 
conditions specified by Q 141.74fa][3) 
and.that the system is providing 
adequate disinfection in the d ~ s ~ ~ ~ ~ ~ ~ ~ ~ ~  
system, so that the disinfection 
requirements contained in 
8 141,72(bj(3](i) do not apply, and the 
basis for the decision, shdil be kept until 
the decision is reversed or revised. A 
copy of the decision must be provided to 
the system. 

(11) Section 141.73(d)"Any decision 
that  a public water system, having 
demonstrated to the State  that an 
alternati~e.filtra~ion technology, in 
combination with disinfection treatment, 
consistently achieves 99.9 percent 
renloval F E ~ $ [ Q ~  inactivation of Gkrdiiba 
lamblia cysts and 99.99 percent removal . ; 
qnd/o'r inactivafion of viruses, may use 
such alternative filtration technology, 
shall be kept 'until the decision is '. ' . . 

reversed or l'evised. A copy of the 
decision must be prdvided to the system, : 

[1~?-- Section ?41.74(b], Thble '3.1-hy 
decision that a system usipg either 
preformed chloramines or, chloraminFs 
fggned by &e addition of ainmonia p k h ~  
to.th8 additici; df-clilorine'has 
demonstrated ?hat 99.99 percent removal 
and/or  inactivatih of viruses.has  been ' . 
achieved at particular CT.values,and a 
list of thse,valucs, shall be kept u@ll 
the decision ii,reversed or revised! A 
cppy-of thi l i d  0S.requiri.d values must 
be provided th! system. '. 

decision thrzt a .system uskg a 
disinfectant bthek than chlorine may,use' 
CT90:e values other than  those-in Tables 
2.1 ar 3 3  an&/of dther operational- ' ' ,  

paramiiiets to determine if the min: TRUl%l 
total inadtivatjoh rates rqquired by ' . 

8 141.?Z(a)[I] are beiag met,'and whet. ' 

those values OT parameters ar?, shdl be 
kept until,tIi& ddciskm is.reyersed or 
revised; A copy' at the list. of required 
valCi&s'orpararheters must be'pmvfded. 
to the system. 

(241 Section l?~.ls(b)(Z~(i)(st"Any. 
decision &a! a systep usifig . a  g r o ~ n d  
water sQut+ i s  under the direct . ' 

influence of Surfahi water. ' ' .. 

(13) Section'l~1.74(h)19)(-vJ-~. 

. .  





CombinaJion  wi$P disinfectiqn treatment, 
achieves adequate removal andlor 
disinfection of Gjard'io iambdrir and 
viruses. 

[E) Section 141.74(a](S) (ahmaae 
analytical  method for ch!orine]-- 
App~ove DPD colorimetric test kits f w  
free and combined chlorine 
measurement or approve calibratiopL of 
automated methods by the Indigo 
Method for czone'determinaiion. 

[approval of continuous turbidity 
monitoring)-"fsprove  Continuous 
turbidity rnqnitori-q, as allowed bg" 
5 141,74[b](2] for a public water system 
which does not provide filtration 
treatment and $141.74(cj[l) for a system 
v~hich doe:: provide filttation treatment. 
' (e) Section 141.74 (b][S)(i) and (slf3)[i] 
(approval of alternate disinfectant 
residual c o n c e ~ t r a ~ ~ o n  sampling 
plans)-Approve alternate disinfectant 
residual concentration Sampling plans 
for systems which have a combined 
ground water  and surface water or 
ground water  and ground water under 
the direct influence of a surface water 
distribution system, as allowed by 

1 ~ ~ . ~ 4 ~ b ) ~ ~ ~ ~ i ~  for a public water 
ystem which does  not provide filtration 

treatment and 0 ~ ~ 2 . 7 4 ~ c ~ ( ~ ~ ~ i ~  for 8 
public water sgstem which does provide 
filtratian treatment, 

[HI SeGtion 141.?4{s;){%] (reduction of 
turbidity monitoring)-Decide whether 
to ailow reduction cf turbidity 
monitoring for systems using slow sand 
filtration, an approved alternate 
filtration technoIogy or serving 580 
peop!e or fewer. 

(I] Section 141.75 [a](z](ix] and 
[b)(z)[iv) (redzlced  reporting)- 
Determine whether reduced reporting is 

(F) Section 241.74 (b][z) and (c]{1], 

ppropriate, as allowed by 
141.75(aj@)(ix) for a pubiic water 

system which does not provide filtration 
treatment and 8 141.75{b)[Z)(iv] foi a 
public ,water system which does provide 
filtration treatment. 

(iv] For a State which does not require 
all public water systems using a surface 
water S D U T C ~  or ground water sGurce 

. unde? the direct influence of swface 
water to  provide filtration treatmmt and 
which uses any of tihe fdlowing 
discretionary provisions, the application 
must describe how the Staie will: 

water turbidity requirernieais)-- 
Determine that an exceedance of 
turbidity limits in  source water  was 
caused by circumstances that were 
unusual and lanpredictabie. 

[B) Section 141..~I[b)j1](i] [mont!Ay CT 
cornpliaa~? requirements)-?eterm~~e 
whether failure to meet the r ~ ~ ~ ~ ~ e ~ e ~ ~ ~  
for mo~thly CT conplianze in 

' 5 1@.72{aj[i] ~ 7 a s  caused by. 

(A) Section l4Ia7l[a)@][i) [source 

circumstances that were uytsual ~ a $  
unpredictable. 

disinfectant concentration 
requirements?-~etermine  whether 
failwe to meet the requirements for 
residual disinfectant concentiation , . 

entering &e distribution system in 

circumstances that were unusual and 
unpredictable. 
[D) Section 141.71(b)[l)[iv] 

(distribution system disinfectant 
residual. concentration requirements]-- . 
Determine whether failure to meet the 
requirements for distribution system 
residual disinfectant concentration in 
3 141.7Z[a][4] was related  to a deficiency 
in treatment. 
(E] Section 141.71[b)(4) [system - . 

modificatioia to prevent waterborne 
disease outbreak]-Determine that a 
system, after having Seen identifiedias 
the source of a waterborne  disease 
outbreak, has been modified sufficient9y 

IF] Section 141.71@)(6) (total coliform 
to prevent another such occurrence. 

h4CLj"Deternine whether a total 
coIifom MGL violation was caused by a 
deficiency in treatment. 

Section 14"eT2(a](1) (disinfection 
relluirements)-Debermine that different 
ozone, chloramine, OP chlorine dioxide 
CT99.9 values or conditions are  adequate 
ta achieve required disinfection. 

(H).Secfion 141.72(a)[~)[ii] (shut-off of 
water to distribution system)-- 
Determine whether a shut-off of water to 
the distribution systein when the 
disinfectant residual concentration 
entering the distribution system is less 
than 0.2 mgll will cause  an 
unreasonable risk to health or interfere 
with fire protection. 

(1) Section 141.74[b)(1) [coliform 
monitadng]-Determine that coliform 
monitoring which otherwise might be 
required is not feasible for a.system. 

[J] Section 141.74[b), Table 3.1 
[disinfection with chloramines]--P 
Determine the conditions to be  met to 
insure 99.99 percent rernoviai andlor 
inactivation of viruses in systems which 
use either preformed chloramines or 
chloraniines for which ammonia is 
added to the wafer before chlorine, as 
allowed by Table 3.1. 

5. New 5 IC%.M is added to read as 
fol!ows: 

{C) Section 141.71[b][l]{iii] [r%siduai 

141.72(a]i3)(i] was caused by 

~ ~ ~ ~ ~ a ~ i ~ ~  and ~ ~ ~ ~ ~ ~ ~ ~ ~ j ~ ~ *  

fequiremer,ls in Part 141, Subpart are 
permitted. 

requil"exhents,ina 3 141.72[a1[3) gnd @&2j 
to prdvide disinfection arg ~ ~ E ~ ~ ~ ~ ~ ~ ~ , ,  ~ , 

[a) No variances from the 

[b] XQ exemptions from the  

Subpart ~ - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ' ~  Rewi 
State ~~~~~j~~~ that ~~~~~~~~~ 

riteria Under Which ~ i ~ ~ r ~ ~ ~ ~ ~  Is 
~~~~r~~ 

g 142,80 Wsvkw ~ r ~ c ~ ~ ~ ~ ~ § .  
(a] The Administrator may initiate a 

comprehensive review of +he decisions 
made  by-States with primary 
enforcement responsibility to determine, 
in  accordance wfth 8 141.71 of this 
chapter, if public water systems using 
surface water souTces must provide 
filtration treatment, The Administrator 
shall complete this review within one' 
year of its initiation and shall schedule 
subsequent reviews as [s)he deems 
necessary. 

@] EPA shall publish notice of a 
proposFd review in the Federal ~~~~~~~~ 

Such notice must: 
(I] Provide infomation regarding the 

location qf data  and other information 
pertaining to the review to  be conducted. 
and.other information including new 
scientific matter bearing on the 
applisation of the criteria for avoiding 
filtration; and 

[2) Advise the public of the 
opportunity to submit comments. 

{c) Upon completion of.any such . . 
review, the Administrator shall nntify 
each State affected by the results of the 
review and shall make the results 
available to the.public. 

g $4231 Metice to the 8tate. 
[a) If &e Administrator finds though 

pesiodic review or other available 
information that a State (1) has abused 
its discretion in applying the criteria for 
avoiding filtration under 5 141,71  of this 
chapter in determining that a system 
does not have to provide filtration 
treatment, or (2) has failed to prescribe' 
compliance schedules for those systems 
which must provide filtration in 
accordance.with section 1 4 1 2 ( b ] ~ ~ ~ [ ~ ~ ~ ~ ~  
of the Act, [§)he shall notify the State of 
these findings. Such notice shall: 
11) Identify each public water system 

for which the Administrator finds the 
State has abused its disdretion; 

32) Specify. the reasons for f i l a  Ending; 
(3) As appropriate, propose that the 

Criteria, of $141.71 of this chapter be 
applied p!toperly to determine thq need 
for B public water s y s t e ~  to prpvide 
fi!trstion treatment or propose a revised 



schedule for cam.pfianceIq~  the public 
water  system with the fihation 
treatment  requirements; 

the  State  that a public hearing is  to be 
her$ on the provisions ~f the nolice 
required by paragraph  (a) of this section, 
Suck notice  shall specify the time and 
location of the hearing, rf, upon 
notification of a finding by the 
Administrator that the State has  abused 
its discretion under 8 141.71 of this 

. chapter, the State  takes  corrective 
action satisfsctory to the Administrator. 
the AdminLtrator  may  rescind  the 
notice to the State-of a pub!ic hearing. 
IC) The  Administrator shall publish 

notice of the public hearing in  the 
Federal Register and iri a newspaper of 
ge.Feral circulation in +e involved State, 
including a s-wmary of the findings 
made pursuant to paragraph [a]  of this 
sectiton, a statement of the time and 

.location €or the hearing, and  the address 
' .and telephone number of office at 

which interested p e ~ s o n s ~ a ~  obtain 

(b) The Administrator sbaE also notify 

, '  

further information concerning  the 
hearing. 

Id] Hearings convened pursuant to 
paragraphs (b) and-[c) of this section 
shall be conducted before  a  hearing 
&her to be desigaatsd by the 
Administrator. The hearing shall be 
conducted by the  hearing officer in an 
informal, orderly, and  expeditious 
manner! The  hearing officer shall  have 
the  authority to call witnesses, receive 
oral and wrgtten testimony, and take 
such other action as may be  necessary 
to easure  the  fair  and ef€icient c~nduc t  
of the hearing. Pollo'wing the conclusion 
of the hewing, the hearing of€icer may 
make a recommendation to the 
Administrator  based on the testimony 
presented at the  hearing and.shail 
forward  any  such recoriunendation and 
the rebord of the hearing to the 
Adniiriistrstor, 

(e)  Within 180 days  after the date 
notice is given pursuant to paragraph (b] 
of this section, the Administrator shall: 

(1) ~esc ind  the  notice 'to the State of 8.  
public hearing if the State takei 
borrecfive action  satisfactory to the 
Administrator: OF ~ 

(23 Rescind the finding for Which the 
notice was gimn and prQmp'iljr notify ~ 

the  State of s i x &  rescission; or 
(31 Uphold the finding.€or w*hi.ch the 

notice was given. En this event, the 
Administrator  shall revoke the State's 
decision  that filtration was not  required 
or revoke  the compliance schedule 
approved by the State. and promulgate, 
as appropriate, with any  appropriate 
modifications, a revised filtration 
decision or compliance schedule and 
promptly notify the  State of such action. 
[Q Revocation of a State's filtration 

decision or compliance schedule a ~ d / ~ r  
promulgation of a revised  filtration 
decision or compliance schedule shall 
take effect 90 days after  the  State is 
notified under paragraph (eI(3) of this 
section, 
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