From: Linda Brookins

To: James Weddell

Cc: Marlo Berg; Ada Lichaa; Joel Klumpp

Subject: FW: Reply to Question 8.k.ii. from Fourth Set of TCEQ Questions
Date: Wednesday, July 24, 2013 12:11:11 PM

Attachments: Crypto Action Level in Finished Water AWWA 1995.PDF

Red,

I noticed you were not copied on the email. | also understand Marlo is out sick today. So, here you
go.

From: Daniel Nix [mailto:daniel.nix@wichitafallstx.gov]

Sent: Wednesday, July 24, 2013 11:41 AM

To: Joel Klumpp; Marlo Berg; Linda Brookins

Cc: Russell Schreiber; Kerry D. Maroney

Subject: Reply to Question 8.k.ii. from Fourth Set of TCEQ Questions

Joel,

I am currently working on the replies to the fourth set of TCEQ questions and have a
concern regarding the question 8.k.ii., as it relates to the triggering of a shutdown of the DPR
based on the concentration of Giardia and/or Cryptosporidium in the water entering the
Distribution system.

The question revolves around triggering a shutdown if the water entering the
Distribution has the following concentrations:

Giardia 7.000 X 107 cysts/L
Cryptosporidium 2.999 X 10 oocysts/L

I understand that these are the levels that have been calculated to meet a 107 de
minimis annual risk of infection.
However, I reference your AWWA Journal Article (Stig Regli, et. al. November 1991),
which states in the summary on page 83, that:

“Inordinately large numbers of high volume samples (generally a total volume of

>10% - 108 L) are required to ascertain whether a potable water is below the 104 risk
level. Thus, finished water monitoring is only practical to determine whether a very
high level of risk exists, not whether a supply is reasonably safe."

I interpret this to say, "If you want that resolution of analysis, you will need to filter the
equivalent of 26,420 - 264,200 gallons of water, and that is not practical to require." One of
the problems that this presents, other than the obvious extremely high volumes, is that there is
a maximum filtration rate for sample collection of 1 gpm. At this rate, to collect this volume
of water would take 18 days to 183 days, respectively.

I have been researching how we might be able to accomplish some sort of "practical"
water sampling at the entry point to the Distribution system. I have found an AWWA Journal
article from 1995, from Charles Haas & Joan Rose, which I have attached to this e-mail for
your consideration. In the article they recommend, based on evaluation of previous outbreaks
of Cryptosporidium, an "Action Level" of 10 - 30 oocysts/100 L (0.1 - 0.3 oocysts / L) in the
finished water. I believe that this level is well within the range of detection of the existing
methods of analysis.
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| a0 action level
| for Cryptosporidium

The authors suggest yardsticks

to gauge the significance of finished
water oocyst densities.

Charles N. Haas
and Joan B. Rose

i uring the past decade, Cryp-
g water has become a signifi-
rently no standards exist for
i organism in water supplies or in
mished waters. However, under the proposed Infor-
mation Collection Rule (ICR), utilities will be
required to collect data about occurrence of this
organism. Although there remain methodological
and other concerns with respect to the ICR, those
who might collect data
need a “yardstick” with

Cryptasporzdzum and meas
detected outbreaks, i

defined. At concentrations wi
in flmshed water, the posmb

occur but ma not be, etectable. I a»SmgIe sample ex
counts at or above this level, further sampling on an e
basis or consideration of supplemental performanc d:
support a decision should be undertaken

which to gauge the sig-
nificance of the infor-
mation collected in the
absence of an enforce-
able numerical limit.
The authors believe
two types of yardsticks
might be developed. At
the upper level, an action
level might be defined so
that if finished water
oocyst densities above

this value are repeatedly isolated, deliberate action
should be taken to reduce oocyst levels by either
source identification and isolation or treatment mod-
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ifications. Such a level might be appropriate as a trig-
ger to issue alerts to highly vulnerable subpopula-
tions and perhaps in extremis to the general popula-
tion. This article is developed to propose such an
action level. A second yardstick might be defined and
called a “de minimis” level, below which no signifi-
cant source of concern with respect to oocyst occur-
rence exists.

Data compared to develop action level

To develop the suggested action level, the
authors compared information about concentra-
tions of Cryptosporidium
oocysts in treated water
during identified water-
borne outbreaks with lev-
els of organisms measured
in conditions under which
no outbreaks were de-
tected. (The absence of a
detected outbreak does not
indicate the absence of dis-
ease; endemic illnesses
may be present under cir-
cumstances that do not lead to an outbreak being
noted. This is particularly true given the lack of
universal reporting of Cryptosporidium as an infec-
tious disease agent and the lack of consistent mon-
itoring of stool samples of individuals with gas-
troenteric symptoms for this agent.)
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Comparison of oocyst levels during outbreak and routine monitoring
(error bars indicate observed range in finished water)

Levels of oocysts mea-
sured during outbreaks at
Loch Lomond, Ayrshire, and
Oxfordshire in the United
Kingdom have been summa-
rized by Smith.2 Samples of
finished water were obtained
after the 1987 outbreak at
Carrollton, Ga., and mea-
sured at levels of 3.7-
15.9/100 L.6 It is believed
actual levels during the Geor-
gia outbreak could have been
significantly higher than
these values.

In the 1993 Milwaukee,
Wis., outbreak, ice was pre-
pared during the midpoint of
the epidemic. Samples were
obtained from the ice using
two methods: the wound-car-
tridge method (proposed for
the ICR) and a membrane fil-
tration method. The wound-
cartridge concentrates were
found to have oocyst levels
of 0.7 and 2.6 organisms/100
L. Membrane filter concen-
trates were found to have
oocyst levels of 6.7 and 13.2
organisms/100 L.4 The effect

of freeze-thaw has been estimated to yield loss in

immunofluorescence counts of Cryptosporidium from
25 to 90 percent.” Combining this information results
in estimates of the oocyst concentration in finished
water ranging from 2.8 to 132 oocysts/100 L during
the Milwaukee outbreak. This estimate is similar to
inferred concentrations based on the organism
dose-response relationship and the outbreak dura-
tion and attack rate.8

Two major surveys of oocyst concentrations in
finished drinking water during routine sampling have
been published.l.> Both noted some nondetects in

se who might collect data need a

ardstick” with which to gauge the
significance of the information collected in
the absence of an enforceable numerical limit.

finished water, as well as ranges for the samples in
which organisms were detected.

Separation in concentrations noted
A plot (Figure 1) of data from the studies pre-
viously mentioned suggests that a separation, as
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noted by the shaded area, appears to exist between
the highest concentrations of oocysts recorded in
finished waters in the absence of outbreaks and the
lowest concentrations recorded (or inferred) during
outbreaks. It is interesting
to note that Milwaukee
has the lowest concentra-
tions of the outbreak situ-
ations, perhaps reflective
of the duration—estimated
as two to three weeks4—
and exposed population in
that incident. The level of
organisms noted in Car-
rollton is intermediate
because these samples
were obtained several
weeks after a significant
outbreak when, presum-
ably, organisms were present at densities between
those that would occur during the peak of an out-
break and routine periods.

On the basis of information in Figure 1, the
authors propose a level of 10-30 oocysts/100 L as a
minimum action level. At concentrations within and
above this range, the possibility of an outbreak would
appear to exist. In the lower range and below, out-
breaks may occur but may not be detectable.
Although concentrations of oocysts below 10-30/100
L would not necessarily ensure the absence of sig-
nificant health effects, it is suggested that concen-
trations above these levels may (depending on dura-
tion of the high concentration and population
exposed) lead to an outbreak. Therefore, if samples
at these levels are encountered, particularly in mul-
tiple samples at a given utility, it would be prudent
to reduce oocyst levels and perhaps issue warnings
to more susceptible individuals.

If a single sample exhibits counts at or above this
level, then a utility would be wise to consider addi-
tional sampling, expedited processing of samples, and
attention to other characteristics of treatment plant
performance. In this regard, the further development
of more rapid methods of analysis would be very use-
ful. Tt has also been suggested that supportive infor-
mation useful in interpretation of oocyst levels might

include raw water turbidity and fecal coliform counts,
particle counts or turbidity measurements on indi-
vidual filters, treatment plant effluent, and epidemi-
ological information.?

There remains considerable discussion regarding
the precision and accuracy of methods proposed
under the ICR, and studies of commercial laborato-
ries have shown substantial variability.10 Further-
more, some have proposed that only organisms with
defined internal features are of health concern.!
However, the database from which Figure 1 (except
for the membrane filter data at Milwaukee) was
developed used methodology similar to that con-
templated under the ICR and without confirmation
of internal features. Therefore this database is suit-
able for use directly with ICR total oocyst count data
that may be developed.

Thus, the level of 10-30 oocysts/100 L suggested
by Figure 1 does not necessarily guarantee the pres-

single sample exhibits counts at or
e 10-30 oocysts/L, a utility would be
wise to consider additional sampling,
expedited processing of samples, and
attention to other characteristics of
treatment plant performance.

ence of substantial detectable illness (at outbreak lev-
els) if higher concentrations are attained, nor does
the suggested level guarantee the absence of such ill-
ness if it is not exceeded. All outbreaks reviewed in
Figure 1 occurred with substantial (> 10 percent)
attack rates that were clearly far above levels gener-
ally regarded as acceptable. On the other hand, a
recent waterborne outbreak among immunocom-
promised individuals was observed to occur in the
absence of detectable oocysts in either raw or fin-
ished water.!!

De minimis level expected to be lower

A second yardstick called a “de minimis” level,
below which no significant source of concern with
respect to oocyst occurrence exists, might also be
defined. The development and elucidation of this
level, which is based on consideration of endemic
illness rates and the oocyst dose-response relation-
ship, will be described in another article. This yard-
stick might be suitable for defining an acceptable
level of plant performance necessary to control
endemic risks at a specified level. A level of 10-30
oocysts/100 L in a finished water consumed at a per
capita rate of 2 L/d is anticipated to result in a daily
risk of infection of 0.8-2.5/1,000 people.8 Because
this is a greater risk than has previously been sug-
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gested as acceptable for microbial exposure from
drinking water,12-13 the de minimis level is expected
to be substantially below the action level discussed in
this article.

The significance of the suggested levels can also be
assessed by comparison with a database of finished
water oocyst levels measured by five US laboratories
and assembled by Rose. Table 1 summarizes this infor-

2. SmitH, H.V. Cryptosporidium and Water—A
Review. Jour. Inst. of Water ¢ Envir. Mgmt., 6:4:443
(1992).

3. Rosg, J.B. Occurrence and Significance of Cryp-
tosporidium in Water. Jour. AWWA, 80:2:53 (Feb.
1988).

4. MAcKENzIE, W.R. ET AL. Massive Waterborne
Outbreak of Cryptosporidium Infection Associ-

Ris action level could also be used in combination with other
EWwater quality treatment parameters and health department

epidemiologic data to decide whether a public health warning

should be issued.

mation. There are a number of notable findings in
‘reference to the current work:
e about 1 percent of samples exceeded 30/100 L
* about 3 percent of samples exceeded 10/100 L
° 74 percent of samples were less than 10/100 L
A further interesting finding is that almost 10 per-
cent of samples fell into a rather ambiguous region,
having nondetects, but with the limit of detection in
excess of 10/100 L. To eliminate such ambiguities in
reference to the levels discussed in this article, analy-

sis for oocysts should have detection limits not greater -

than 10 oocysts per 100 L. This may necessitate exam-
ination of multiple filters for each sample.

Conclusion

It is proposed that detection of 10-30 oocysts/100
L by currently available methods be considered as a
possible action level for Cryptosporidium oocysts in
finished water. This action level could also be used in
combination with other water quality treatment para-
meters and health department epidemiologic data to
decide whether a public health warning should be
issued. Utilities in which organism levels at this value
are found, particularly in multiple samples, should
consider action to reduce organism densities, possibly
by source isolation or treatment modifications. In
addition, they should consider warning the most sus-
ceptible populations and perhaps other consumers.
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We would need to be able to make the same type of adjustment for Giardia.

Please review this e-mail and the attached article. We will be ready to discuss at our
Conference Call on 7/25/13.

Daniel K. Nix
Public Utilities Operations Manager
City of Wichita Falls

Physical Address: 4801 Big Ed Neal Drive, Wichita Falls, Texas 76310
Mailing Address: P.O. Box 1431, Wichita Falls, Texas 76307
940-691-1153 FAX: 940-691-4121

Daniel Nix@wichitafallstx.gov

(2]

Those who have the privilege to know have the duty to act. ~Albert Einstein
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