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EPA-SAB-EHC-89-006
October 6, 1988
Honorable lLee M. Thomas VAV
Administrator
' U.S. Environmenta) Protection Agency
401 M Street, S.W.
Washington, D.C. 20460

Subject: Science Advisory Board's Review of the issues relating
to the regulation of LEAD in drinking water.

Dear Mr. Thomas :

The Drinking Water Subcommittee of the Science Advisory
Board's Environmental Health Committee has completed its review
of the issues pertaining to lead. These issues relate to the
proposed raegulations from the Office of Drinking Water at its
meeting in Cincinnati, Ohio, June 2-3, 1988. The Subcommitteea

" was requested to review the procedure for daetermining what an
adequate tap sample is for determining the drinking water
concentration of lead. Although not part of tha charge, the
subcommittee also commented on treatment technology.

The major recommendations of the Subcommittee include:
basing compliance sampling upon random sampling at customer taps
before requiring that the utility demonstrate optimal corrosion
treatment; providing better justification for the definition of
the worst case; providing better documentation of the relevance
of the two-stage sampling plan; and allowing the utility te
implement appropriate controls, when controls of some type are

* found to be needed.

'We appraciate the opportunity to conduct this particular
scientific review. We request that tha Agency formally respond
- to the scientific advice provided herein.

Sincerely,

on Nelson
Chairman, Executive Committee

chrid Qb aoenma
Richard A. Griesemer
Chairman

Envirnntzfi;§ Health Committee

oo

‘ . Carlson
Cha , Drinking Water Subcommittee
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The Subcommittee was requested to review the procedure for
deteriming what an adequate tap sample is for determining
drinking water concentrations of lead. Although not part of the
charge, the subcomittee also commented on treatment technology.
In addition, the Subcommittee takes issue Wwith the MCLG of zero
as possibly being too conservative and with the low MCLs; e.g. 5
ug/L in some cases. These levels may or may not be realistic
considering the existing information on health effects, *
especially that relating to the central nervous system.

This review involved part of the proposed regulation; Maximum
wmwmmwmw
Requlations for Lead and Copper

General Comments

The MCLG for lead may be overly conservative. For example, the
document does not present gufficient justification for concluding
that there is no threshold for the jinhibition of delta-
aminolevulinic acid anhydrase especially since it gave four
references, all with thresholds.

The document itself is persuasive in indicating what can ke
done in removing sources of lead contributing to that present in
s the water, such as the removal of lead pipe and lead connectors
- from distribution systems, the ban on lead solder, and the
control of corrosivity. While these efforts are not simple, in
many cases they are feagible and should result in a significant
decrease in lead exposure via the drinking water.

! Much of the documentation for indicating how systems might
reach compliance and how stabilization of the water and other
treatment technologies could be achieved are not targeted at the
worst case. They are based on the old level of 50 ug/L and/or
the pessibility that the new level might be 20 ug/L, as opposed
to 10 ug/L (i.e., the 10 ppb of the proposed standard) . Indeed,
the data presented would suggest that the action levels of 10 and
20 ug/dL will be very difficult for the water suppliers to meet.
The Subcommittee recommends that EPA make a stronger and clearer
justification for its selection.

i The Subcommittee is concerned that the water quality
: requirement does not consider lead levels in the distribution
; system (at the tap) before requiring corrosion treatment. We




recommend that systems that are in compliance with the lead “no-

action levela¥ pot be required to meet arbitrary water quality

requirements. Obvioualy, if the lead level requirements were not
met, utilities would be required to demonstrate optimized control

treatment. ;

Sampling Plan

The Subcommittee found that the basic purpose of the
sampling for lead levels is not explicitly stated., There are no
goals, criteria or focus given for this strategy. It is not
clear what it represents. There is apparently more than one
purpose to the sampling, in which case different methods
appropriate for one purpose may be inappropriate for another.
This Subcommittee recommends that the basic purpose of this
sampling strategy be made quite clearly. It is difficult to
evaluate the effectiveness of the sampling strategy if it does
not represent the exposure of the general population or if may
not truly represent the high risk population.

- EPA has not demonstrated that the worst case houses give an
appropriate indication that corrosion treatment is being
optimized. A portion of high risk houses should be sampled to
determine the need for public education, but corrosion control
compliance should be based on random sampling. Random sampling
gives a more reliable indication of the system-wide impact of
corrosion control programs. Thus the Subcommittee recommends
that random sampling be used as the basis of\determining the
action needed.

The Subcommittee recommends tap sampling for compliance with
lead regulations (10 ug/L average and 20 ug/L 95% of time) be
based upon random sampling at customer taps before requiring
utility demonstration of corrosion treatment optimization. The
sampling should be allowed where high lead levels are found.

Thus the Subcommittee concludes that the form of the regulation

is good in using an average and a 95% exceedance level.

As noted above, the design of a sampling plan depends on the
purpose for which sampling is being done. If the purpose of the
plan is to provide information about interventions such as
corrogsion control, then random sampling of high-risk targeted
households is needed. 1If an intervention is required, then
‘subsequent sampling at the same households is needed to assess
the effectiveness of the intervention. If a system is regarded
as non-compliant over a long time, then extension of the sampling
to other households may or may not be done. No asgessment of
these possibilities was presented. The Subcommittee recommends
that the statistical analysis and explanation of purpose be
included in the regulations.

The two-stage plan presents a commendable effort to reduce
the burden of sampling for situations in which there is clearly a
problem or clearly not a problem. However, there was no



assessment of the performance of any of the sampling plans with
respect to decision errors (requiring intervention when none is
needed, or not requiring intervention when it might be helpful).
Thus, no rational basis was presented for a choice of plans.
Clearly, more detail on the applicability of the methods than was
presented either in writing or orally would be needed to make a
logical cheice of methods. Another consideration is that no
matter which plan is selected, there is a definite need for
validation. The Subcommittee recommends that methods and
validation be clearly developed.:

The Subcommittee is concerned about the relevance of the
justification of the two-stage sampling plan in the context of
water lead sampling, which differs from a guality control medel
in several ways: '

(i) There is a finite, potentially identifiable pool of
high-risk households in each city, which can be sampled
repeatedly over time.

[

. (ii) The assessment of sampling plan performance by criteria
gsuch as average outgoing quality limit (AOQL) may not be
appropriate. The AOQL calculations assume that all households in
the targeted population will he brought to an acceptable levels
of water lead. This is not so, as even BAT may not accomplish
that. Some other assessment criteria for performance of the
plans should be calculated under alternative scenarios about
intervention effectiveness.

(1ii) The proposed plans reduce the numeric infermation on
lead levels to a dichotomous pass/fail variable with a somewhat
arbitrary cutpeint (e.g. 15 ug/L). One-step and two-stage
sampling plans for continuously distributed lead measurements
should be evaluated.

The Subcommittee recommends that the relevance of the two-
stage sampling plan be clearly explained and justified.

Lead Treatment Requirements

The no action levels for pH and alkalinity (i.e., the
concentration of CaCO,;) are inappropriate for the following
reasons:

A. If the lead levels (10 ug/L average; 20 ug/L maximum) can be
met then it is not important how they are met. It is very likely
that many suppliers will be able to meet the lead levels without
meeting the proposed pH and alkalinity requirements. . This is
certainly going to be the case a3 the new lead free solders are
used and aging reduces the contribution from the existing lead
solders.

B. Utilities should be able to use jnhibitors, e.g. zinc
orthophosphate, without having to comply with a State approved
treatment plan (which, in part, requires an evaluation of pH and



carbonate alkalinity). If the inhibitors are affective in
controlling the lead then there should be no further concern.
Lead is the health concern, not pH and alkalinity.

C. The EPA proposal presents no evidence that alkalinity itself
is related to lead control.

The studies cited to support the alkalinity requirement do
nothing to justify an alkalinity of 30 ug CaCO,/L. T™he alkalinity in
both studies (after treatment), was 15 uyg/L or less.

Additionally in these studies the pH was not controlled and in
both cases was raised more than 2 pH units i.e. 5 to 7.2 and 6.2
te 8.2. A field study is needed which compares pH adjustment
alone to both pH and alkalinity adjustments.

D. The references cited by EPA in other EPA documents also
present no data to suppeort statements made concerning the need to
adjust alkalinity. ‘

The Murrell report (p-19) concludes that "lead leaching is

reduced by increasing pH and alkalinity to result in a less

corrosive water®. This conclusion is not supported by the data
presented in the report. The data presented on pp. 76-78 are not
controlled for pH, and none of the data relate to locations where
adjustments were made to increase the alkalinity. The low
alkalinity (8 ug/L} water used in the data base had a low pH
(<6.4) . additionally, the waters with highest alkalinity (30
ug/L, South Huntington Water District) had a high pH (»8.0).
Cclearly the conclusions reached regarding alkalinity are

misleading.

E. A preliminary evaluation of the data from the American Water
Works Service Co. lead survey indicates that pH, but not
alkalinity has a ralationship to the lead contamination. A
comparison of average lead levels and the percent of sample
, exceeding 20 ug/L for groupings of pH and alkalinity was made.
In the pH range 7 to <8 the average lead levels were actually
lower (8 ug/L vs. 13 ug/L) when the alkalinity was below 30 ug
caC0,/L. In the samples with pH 28 there was no difference in
the fead levels when alkalinities above and below 30 ug CaCO3/L
were compared. Average lead levels were 5 ug/L in both cases.

Based on the preceding comments the Subcommittee recommends
that EPA simply require ncorrosion control® and allow the utility
to implement the appropriate controls for their system.

Additiopal Concern

The Subcommittee expressed the concern that the charge
was too narrow. Specifically, they also discussed certain
health issues, which had been treated in an earlier Agency
document (viz: Air Quality criteria for Lead, EPA-600/8-83/028)
and examined by the Clean Air Scientific Advisoxy Ccommittee of
the Science Advisory Board in 1986.
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