standards for acceptable water quality. (Tr. 924-25, 1057-58; FCWA Ex. 241 at S58; FCWA Ex.
244, ]. Rose, “Environmental Ecology of Cryptosporidium and Public Health Implications, 18
Annual Rev. Pub. Health 135, 142 (1997) (“[I]t appears that even in a modern well-run facility
there is a risk of contamination and waterbore cryptosporidiosis.”)).

Maryland’s own Cryptosporidium Action Plan states that: “a small number of
Cryptosporidium oocysts may occasionally get through the treatment process to the finished
drinking water. Reports of Cryptosporidium oocysts in treated municipal water that was meeting
U.S. Environmental Protection Agency (EPA) turbidity standards indicate small numbers of
oocysts breached water treatment filters in 27%-54% of the comn}unities evaluated.” (MDE Ex.
126 at 378).

Maryland’s Cryptosporidium Action Plan further suggests that Marylanders with severely
weakened immune systems “méy want to take extra measures to avoid waterborne
cryptosporidiosis. These extra precautions include boiling drinking water for one minute, using
certain drinking water filters, or using certain bottled waters.” (MDE Ex. 126 at 381(A)).

In December 1998, EPA issued the Interim Enhanced Surface Water Treatment Rule
(“*IESWTR?”), 63 Fed. Reg. at 69,478 (FCWA Ex. 242.1). The Rule, among other things, set a
maximum contaminant level goal (“MCLG”) of zero for Cryptosporidium. Id. at 69,484-86.
EPA based this MCLG level, in part, on the conclusion that there is a non-negligible risk that
even one viable C. parvum oocyst can cause infection in humans, and because the extreme
consequence of death may result for immuno-compromised individuals. (Id. at 69,485; Tr. 937-
38).

Compliance with the finished water drinking standards set forth in the IESWTR -

requiring a 99%, or 2-log, removal of Cryptosporidium oocysts in raw water — permits 1% of the
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Cryptosporidium oocysts present in raw water to reach the distribution system, and does not
eliminate At;le risk of Cryptosporidium in finished water. (Tr. 934-35; J.E. 203 at 2 (EPA letter
stating goal of 99% elimination of Cryptosporidium oocysts)).

Whereas disinfection through chlorination can kill Giardia if there is sufficient chlorine
and contact time (Tr. 344), chlorination is ineffective against Cryptosporidium. v(Tr. 345).
Disinfection through ozonation has been shown to provide a 2-log (99%) removal of
Cryptosporidium provided there is sufficient dosage and contact time (Tr. 352-53; FCWA Ex.
244 at 151), but it'is not a “silver bullet” against the parasite. (Tr. 970-71). MDE’s expert — Dr.
Sarai — likewise testified that ozonation does not guarantee risk-free water. (Tr. 728). The
amount of ozone needed to kill Cryptosporidium species is hundreds of times greater than that
needed to kill bacterial contaminants. (Tr. 353-54; FCWA Ex. 241 at S-60 (CDC Arﬁcle).

The Authority seeks the offshore intake in order to eliminate as much risk as possible of
Giardia or Cryptosporidium or disinfection byproducts in its finished product since offshore
water following local storm events is preferable to water withdrawn at the shore. The Authority
has shown in this case that offshore water contains fewer waterborne pathogens (Tr. 368-69,
953) and less total organic carbon and dissolved organic carbon (Tr. 951, 988). For example,
after a 1§cal storm event on January 17, 1998, water sampled at the Authority’s shore intake
measured 17,000 heterotrophic bacteria colonies per milliliter, compared to 1,200 colonies per
milliliter at mid-river. (J.E. 190). Water at the shore thus contained an order of magnitude more
bacteria than at mid-river (Tr. 368-69), and twice as much total organic carbon and dissolved
organic carbon ‘(J .E. 190).

These results were striking, but they were based on one sampling. Nevertheless, they

were corroborated by credible testimony of Fairfax's experts and other evidence. For example,
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Mr. Gaston expldined the clear relationship between rainfall, turbidity and waterborne pathogens,

both at the Authority’s shore intake and generally:

[T]here is a very clear association between three factors; rainfall,
increased turbidity and microbial loading. If — when you have
rainfall, you get increased turbidity because of erosion factors and
runoff factors. When you get erosion and runoff, you get increased
microbial loading because you're washing the material off of the
land.

In a watershed such as this, there are numerous sources of
microbial pathogens. There's ones that have been talked about,
whith is waste treatment plant discharges. That's kind of a
background base level. Those occur whether it's raining or it's not
raining. When it's raining and you have runoff, you have runoff on
the land which can carry contamination from agricultural animal
practices. It can carry runoff and contamination from septic tanks,
from broken sewer lines, from feces, animal feces, hopefully not
human, but it could be human feces that have been deposited and
are now being washed into the waterways. So, the risk increases
with rainfall and it increases commensurate with the risk of
additional high turbidity. And the literature has shown this in
numerous other locations.

(Tr. 953; see also Tr. 1011).
EPA Region III has also recognized the correlation, in rivers, between elevated
Cryptosporidium levels and high turbidity events:
Studies have shown that elevated levels of Cryptosporidium are
associated with high flow, high turbidity events in rivers. If
treatment does not remove 100% of these pathogens, then the
higher number of pathogens challenging the treatment plant could

result in a higher number of pathogens reaching the treatment
system.

(J.E. 203 at 2 (emphasis added); Tr. 593 (Bonacquisti agreeing with statement)).

Similarly, Maryland’s Cryptosporidium Action Plan warns that “[s]ource water quality
will be adversely affected by . . . runoff events . . . or other circumstances that cause a

deterioration in raw water quality such as recent heavy or persistent rainfall, floods, or wind.”
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(MDE Ex. _126 at 383; Tr. 1255-57). Likewise, locai runoff is a typical source of total organic
carbon. (Tr. 988).

The Authority showed that testing for the presence of Cryptosporidium oocysts in
offshore water is difficult because of the significant quantity of water that must be passed
through a filter and the limitations of doing this from a small boat. (Tr. 349-50). In addition,
current testing procedures can detect only up to 15% of the organisms actually present in raw
water. (Tr. 938). Nevertheless, during sampling that was conducted for the EPA Information
Collection Rule, t};e Authority found a correlation between raw water turbidity and the presence
of the waterborne pathogens Giardia and Cryptospoxjidium in both the Potomac River shore
water and the water withdrawn from the Occoquan River Reservoir. (Tr. 347-48, 543; FCWA
Ex. 24 at 6 & Graphs 1A-1D)).

Moreover, there is a recognized and well-documented correlation between rainfall,
turbidity, and the presence of Cryptosporidium oocysts in raw water. (Tr. 347-48, 543, 955; Tr.
1011 (“There is an established correlation in my opinion between elevated turbidity generated by
rain fall runoff and all microbiological contamination, which would include Cryptosporidium,
virus, giardia and whatever else.”)).

The finding of a correlation between turbidity, rainfall, and Cryptosporidium in raw water
is consistent with common sense. As Mr. Gaston testified:

The bottom line is that, in the watersheds that they studied, that
when you have rainfall and runoff and the runoff carries waste
material into the stream, you have increased numbers of microbial

pathogens. That's a— it's almost a no-brainer. You expect that's
what's going to happen.

(Tr. 955).
MDE suggests that such a correlation does not exist, but, although it bore the burden of

proof in this case, MDE did not offer any test results of its own. Instead, it relied principally on
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the testimony of its expert, Dr. Sarai. However, I reject Dr. Sarai’s testimony on the subject of
Cryptosporidium and waterborne pathogens in this case. First, he was evasive and
argumentative in his testimony on cross-examination, and had to be repeatedly admonished to
answer the question he was asked. (E.g., Tr. 119§, 1199, 1200, 1203, 1204-05, 1205-06, 1207,
1211, 1213, 1227, 1230).

Moreover, Dr. Sarai testified that he was the most knowledgeable person at MDE on
Cryptosporidium zind waterborne pathogens in the waters of Maryland, and the source of MDE s
technical information. (Tr. 698-99, 700 (“{A]nytime that they have problem with any question
regarding drinking water microbiology I am the only person that can provide them some help.”),
705-06)). Yet, Dr. Sarai was not contacted about this project until after MDE’s Water
Management Administration denied the Authority’s permit request in December 1997. (Tr. 704-
05). Prior to being asked to testify at the contested case hearing in this matter, Dr. Sarai did not
know anything about the details of the Authority’s offshore intake project. (Tr. 706).

Further, Dr. Sarai, who was generally unfamiliar with the data relevant to this case,
criticized in general the “small report” that he reviewed that had been prepared by the Authority.
(Tr. 707-08). However, he was not sure if this was the report prepared by Mr. Bonacquisti and
did not know whose name was on the report. (Tr. 707). The Authority’s Exhibit 24, Mr.
Bonacquisti’s report, was not identified as the “small report” Dr. Sarai reviewed. If Dr. Sarai
was referring to Mr. Bonacquisti’s report, Graphs 1A-1D (FCWA Ex. 24), then I reject
Dr. Sarai’s statement that the graphs fail to show a correlation between turbidity of raw water

and the presence of Cryptosporidium oocysts; as Mr. Gaston pointed out, the relationship in

Graphs 1A-1D is obvious. (Tr. 958-59).
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In afiditio&, Dr. Sarai claimed that a number of published articles questioned the
relationshiﬁ between rainfall, turbidity and Cryptosporidium in raw water. (Tr. 1194-95).
However, MDE did not introduce any such articles into evidence. The one article Dr. Sarai
identified for this principle, the 1997 article by Dr. Joan Rose, entitled "Environmental Ecology
of Cryptosporidium Public Health Implications," (FCWA Ex. 244), contained the following
paragraph:

The SWTR [Surface Water Treatment Rule] also lowered the
acceptable limit for turbidity in finished drinking water from a
monthly average of 1.0 NTU to a level not to exceed 0.5 NTU in
95% of 4-h measurements. Turbidity as a surrogate is
controversial. No correlation between the presence of turbidity
and Cryptosporidium has been found (55, 85), but both turbidity
and particle counting may be indicative of the efficiency of the
filtration process.

J. Rose, “Environmental Ecolo.gy of Cryptosporidium and Public Health Implications, 18 Annual
Rev. Pub. Health 135, 155-56 (1997) (FCWA Ex. 244) (emphasis added). This was the
paragraph Dr. Sarai relied upon for his statement that there is no correlation between turbidity
and Cryptosporidium in raw water. (Tr. 1194, 1226). Yet this paragraph clearly refers to
ﬁnished water, not raw water. (Tr. 1058-59). In addition, other statements in the Rose article
corroborate the concern that rainfall and turbidity have been associated with elevated levels of
Cryptosporidium in source water. (FCWA Ex. 244 at 142 (“Rainfall appears to be an important
factor in some outbreaks (Carrollton, Milwaukee, Waterloo-Kitchner).”).

The Rose article, moreover, was not itself a study of the correlation between turbidity,
rainfall and Cryptosporidium in raw water. The only published scientific study admitted into
evidence concerning that subject concluded that there was, in fact, a correlation. T. Atherhold,
M. LeChavallier, W. Norton, J. Rosen, Effect of Rainfall on Giardia and Crypto, 90 Journal of
the American Waterworks Ass’n 66 (Sept. 1998) (FCWA Ex. 245). See id. at 66 (“Rainfall
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increases concentrations of Giardia and Cryptosporidium through its influence on turbidity, flow
volume, an:i possibly other unidentified factors.”); id. at 67-68 (“Because Giardia and
Cryptosporidium, like coliform bacteria, are derived from fecal material from a variety of
animals, their concentrations should be affected by rainfall induced increases in particulate
matter in a similar fashion as coliform bacteria and other fecally derived microorganisms.”); id.
at 76 (finding “significant correlation of Giardia and Cryptosporidium concentrations with
turbidity levels.”).. In addition, “most waterborne Cryptosporidium disease outbreaks, including
the 1993 outbreak in Milwaukee, Wis., occurred during or following rainfall and rainfall-induced
increases in turbidity.” Id. at 78.!°

On further cross-examination, Dr. Sarai ﬁnﬂly agreed: “[A]bsolutely there is relationship
between turbidity and crypto during rainfall. [ don't argue with that, but it doesn't apply to every
place.” (Tr. 1253). Yet Dr. Sarai was totally unknowledgeable about the place which was the
subject of this case. In fact, the raw water sampling at the mid-river location in the Potomac
River following local rainstorms similarly showed that bacterial colonies are ten (10) times fewer
than at the shore location. (J.E. 190; Tr. 368-69; Tr. 988-89).

More to the point, the evidence in this case established the likely presence of
Cryptosporidium in the Broad Run and Sugarland Run Watershed. C. parvum is capable of
infecting all species of mammals, including humans. (FCWA Ex. 241 (CDC Article) at S58). It
is transmitted through animal and human feces. (Tr. 926-27, 1004). MDE’s own witness, John

DeNoyer, admitted that Sugarland Run — which empties into the Potomac River just upstream of

the Authority’s intake — has a problem with fecal coliform from human and animal waste. (Tr.

' Dr. Sarai’s testimony on this subject was also brought into question because, when asked if he had read this
article, his answers kept changing. (See Tr. 1245 (“I believe [ looked at that—""); Tr. 1245 (“I have not read that
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829-30). The feeal coliform count for Sugarland Run increased by a factor of four (4) from 1991
to 1996 aﬁ& has been identified by Dr. DeNoyer as a public health threat. (Tr. 829-30).

Dr. DeNoyer further pointed out that animal waste comes from domestic pets whose
owners walk them along Sugarland Run, and that there are “quite a few” deer in the area. (Tr.
830). The deer count in Sugarland Run runs as high as from 70 and 80 to inore than 100 per acre
in some places along the River. (Tr. 830). The waste from these animals and others that wash
into the streams elevates the fecal coliform count. (Tr. 831). Additionally, MDE’s own
evidence establishéd that wild deer in Virginia are carriers of Cryptosporidium. (See Tr. 1067,
1200-01; L. Rickard, C. Siefker, C. Boyle, E. Gentz, “The prevalence of Cryptosporidium sp.
and Giardia sp. in fecal samples collected from free-ranging white-tailed deer (Odocoileus
virginianus)” in animals in Virginia and Mississippi. J. Vet. Diagn. Invest. 65 (Jan. 1999),

admitted as FCWA Ex. 243 (“However, this study demonstrates that white-tailed deer shed cysts

and oocysts of both parasites [Giardia and Cryptosporidium] in the environment and must be

considered potential sources of contamination.”); see also Tr. 1213 (Sarai testifying that “as |
said at the beginning, they have found crypto in a lot of different wildlife, including deer.”)).
Further, the testimony at the hearing established the presence of cattle in Loudoun
County, although their population and location within particular watersheds was not identified.
(Tr. 929). While there is little agricultural land in Fairfax County and the Sugarland Run
watershed (Tr. 787 (DeNoyer)), there is considerable agricultural use in the Broad Run
watershed, located in Loudoun County. (Tr. 1095; FCWA Ex. 18). Even Dr. Sarai indicated that

cattle are a greater source of Cryptosporidium compared to wild deer. (Tr. 1065-66, 1189-1193).

paper completely. As I said, I have not looked in detail.”); Tr. 1246 (“Q. Did you read the conclusion? A. [ have
not looked at that yet. Q. Well, did you read any of it? A. I looked at the title.”}).
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Cattle, pa;tj.culariy calves, have a very high incidence of infection with Cryptosporidium. (Tr.
1005 (half to three quarters) (Gaston); Tr. 1261 (nearly 100%) (Sarai)).

Dr. Sarai relied on a study from the University of Waterloo that which, according to Dr.
Sarai, reached the conclusion that wildlife in a watershed constituted only a minor source of
Cryptosporidium. (Tr. 1205-06). On cross-examination, however, Dr. Sarai admitted that the
study was an unpublished thesis, that he could not remember the name of the author, and that he
could not “remember the exact detail” of the study. (Tr. 1208-09). As a result, I find this
testimony to carry little weight.

More importantly, Dr. Sarai performed no studies on the Broad Run or Sugarland Run
watersheds, \admitted that he was unfamiliar with those watersheds, and testified that he had not
reviewed any studies concerning the risk of Cryptosporidium for those watersheds. (Tr. 1211-
15). In addition, Dr. Sarai admitted that water utilities must always worry about
Cryptosporidium coming from local runoff. (Tr. 1231-32 (“They don’t say that [sic] don’t
worry. They say that [sic] worry.”)). Accordingly, I reject MDE’s attempt to minimize the
public health risk posed by Cryptosporidium at the shore intake in this case.

MDE also claimed that “the relative risk of Cryptosporidium presented at the middle of
the river is expected to be higher than at the shoreline.” MDE Proposed Finding of Fact No. 67
(emphasis added). However, there was no evidence to support this claim at the hearing. When
Dr. Sarai was asked about this in MDE’s case in chief, he testified the “answer is we don't know,
because at this point we don't have a good, reliable methodology that could test at different
locations.” (Tr. 735). Dr. Sarai stated that he had not determined the risk posed by
Cryptosporidium in the Seneca Pool. (Tr. 1219). He had not performed any sediment dispersion

studies or hydraulics modeling for the Seneca Pool. (Tr. 1235). He could not identify the
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nearest wastewater treatment plant to the Authority’s shore intake. (Tr. 1235-36 (Dr. Sarai
stating thét;he did not know.)).

The evidence at the hearing showed that there are human sources of Cryptosporidium
which pose a risk at the shore intake. For example, runoff and contamination from broken or
flooded septic tanks and from broken sewer lines ;;ose a risk of Cryptosporidium. (Tr. 505, 953,
956). In addition, wastewater treatment plants pose a continuous risk of Cryptosporidium,

' including the risk from upsets or overflows where they will discharge only untreated or partially
treated waste. (Tr.. 1009).

However, the contents qf flows from tributaries upstream of Broad Run become
increasingly and thoroughly well mixed by the time they reach the Seneca Pool. (Tr. 870, 960-
61, 1135-37). Even the flows from Goose Creek, the third Virginia tributary upstream from the
Authority’s shore intake (FCWA Ex. 17(b)), are probably well mixed by the time they reach the
Seneca Pool. (Tr. 902-03). Accordingly, with respect to the risk from wastewater treatment
plants'! discharging into the Potomac River many miles upstream of the Seneca Pool, the risk of
Cryptosporidium oocysts in the raw water is the same at the Authority’s shore intake as it would
be offshore. (Tr. 960-61).

Although the Authority has continuously produced finished water that meets EPA

standards (Tr. 416), and although the Authority can meet the heightened finished drinking water

‘! The Authority argued that I should consider the Loudoun County Sanitation Authority’s (“LCSA) plan to
construct a waste water treatment plant. (Tr. 962). There are several options for placing the discharge pipe for that
plant, and where the LCSA situates the effluent discharge pipe depends on whether the Authority constructs the
offshore intake that is the subject of this proceeding. (Tr. 965-66). According to the Authority, the best public
health solution would be for the Authority to withdraw water at the offshore location and to permit the LCSA to
avoid having to build a mid-river discharge. (Tr. 981). The authority maintains that this would minimize the number
of Cryptosporidium oocysts being drawn into the Authority’s intake. (Tr. 981-82). [ am not going to consider the
possible siting of this Plant in connection with this case. since the plans are too premature. Any further
consideration would be purely speculative.
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