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usiqg certain drinking water filters, or using certain bottled waters.” (MDE Ex. 126 at
38i—(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 Cryptosporidiuni oocysts present in raw water to reach the distribution system, and
does not eliminate the risk of Cryptosporidium in finished water. (Tr. 934-35; J.E. 203 at
2).

Disinfection through chlorination can kill Giardia if there is sufficient chlorine and
contact time. (Tr. 344). Chlorination is ineffective against Cryptosporidium. (Tr. 345).
The Authority is installing an ozonation system at the Corbalis Plant. (Tr. 352).
Disinfection through ozonation has been shown to provide av 2-log (99%) removal of
Cryptosporidium provided there is sufficient dosage and contact time (Tr. 352-53; FCWA
Ex. 244 at 151), but it will not totally eliminate the risk of the parasite. (Tr. 970-71, 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).
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Testing for the presence of Cryptosporidium oocysts in offshore water is difficult because
of tile 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).

During sampling that was conducted for the EPA Information Collection Rule, the
Authority found a correlation between raw water turbidity and the presence of the
waterborne pathogens Giardia and Cryptosporidium 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water and the water withdrawn from the Occoquan River Reservoir.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)).

Tixere is a recognized and well-documented correlation between rainfall, turbidity, and
the presence of Cryptosporidium oocysts in raw water. (Tr. 347-48, 955, 1011). Studies
show that when you have rainfall and runoff and the runoff carries waste material into the
stream, you have increased numbers of microbial pathogens. (Tr. 955). 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 pathogené reaching the treatment
system. (J.E. 203 at 2; Tr. 593).

Raw water sampling at the mid-river location in the Potomac River following local
rainstorms similarly shows that bacterial colonies are ten (10) times fewer than at the
shore location. (J.E. 190; Tr. 368-69, 988-89).

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. 829-30).
The fec;cll coliform count for Sugarland Run increased by a factor of four (4) from 1991 to

1996 and has been identified as a public health threat. (Tr. 829-30).

-
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An_imal waste is deposited along Sugarland Run because owners walk domestic pets
ali;ng Sugarland Run, and also because there is a large deer population. (Tr. 830). The
deer count in Sugarland Run runs as high as from 70 and 80 to more 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).

Cattle are also present 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), there is considerable
agricultural use in the Broad Run watershed which is in Loudon County. (Tr. 1095;
FCWA Ex. 18). .‘

Cattle, particularly calves, have a very high incidence of infection with Cryptosporidium.
(Tr. 1005 (halfto three quarters); Tr. 1261 (nearly 100%))).

Wild deer in Virginia are also c‘:arriers of the parasite. (See Tr. 1067, 1200-01; L.
Rickard, C. Siefker, C. Boyle, E. Gentz, J. Vet. Diagn. Invest. 65 (Jan. 1999), marked as
FCWA Ex. 243; see also Tr. 1213).

Water utilities must always worry about Cryptosporidium coming from local runoff. (Tr.
1231-32).

Runoff and contamination from broken or flooded septic tanks and from broken sewer
lines pose a risk of Cryptosporidium. (Tr. 505, 953, 956).

Wastewater treatment plants pose a continuous risk of Cryptosporidium, including the

risk from plant upsets or overflows where plants will discharge either untreated or only

partially treated waste. (Tr. 1009).
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The contents of flows from tributaries upstream of Broad Run become increasingly and
thbioughly 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’; shore intake as it would be offshore. (Tr. 961).

The Authority has continuously produced finished water that meets EPA standards (Tr.
416), and the Authority can meet the heightened finished drinking water standards
imposed under the [IESWTR (Tr. 422).

EPA Region I has notified the Authority that EPA’s drinking water policy allows “no
more than one gastrointestinal illness per 10,000 persons as a result of exposure from
drinking water.” (J.E. 203 at 2). With more than 1.2 million people receiving water from
the Authority, that standard would permit 120 people at any one time to suffer from
gastrointestinal illness as a result of exposure to drinking water. (Tr. 566-67, 991).

The Authority seeks to provide higher quality drinking water than permitted under EPA’s
current standards. (Tr. 566-67). For the Authority, one illness is too many. (Tr. 567).
Nothing in the IESWTR prevents water purveyors from seeking to provide higher quality
finished water than is required by the regulation. (63 Fed. Reg. at 69,486 (FCWA Ex.
242.1)). Water utilities are encouraged to be far more stringent than the standards. The

standards are merely the top of the bar. (Tr. 938-39; see also Tr. 567).
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Using water from the proposed offshore location will reduce the risk to the public of

waterborne disease (Tr. 967), and reduce the number of Cryptosporidium oocysts drawn
into the Plant (Tr. 960).

Using the best quality raw water source is a critical barrier to eliminating
Cryptosporidium from finished drinking water. (Tr. 927; FCWA Ex. 244 at 146; J.E. 203
at 2).

Since it became operational in 1982, the Authority’s shore intake on the Potomac River
has been clogged from time to time by ice, leaves, grass and debris. (Tr. 372). For
example, between December 1991 and August 1997, the Authority’s shore intake was
partially blocked by ice seventeen ‘(l 7) times and totally blocked by ice three (3) times.
(J.E. 161 at FCWA 7154, 7181-84). Ice blockages occurred in every year but one during
that period (1991, 1992, 1994, 1995, 1996, and 1997). (Id. at FCWA 7181-82).

At 4 a.m. one morning in January, 1994, the Authority was required to hire a contractor
to use a crane and a “Jersey Barrier” (wrecking device) (FCWA Ex. 15(b)), in order to
break through the sheets of ice that had formed at the shore. (Tr. 374-75). The cost for
the crane and crane operator was approximately $20,000. (Tr. 409). The Authority also
had to keep its own workmen inside the intake structure for two (2) straight days using
sledge hammers and rakes to clear the ice off of the intake bars. (Tr. 375; FCWA Ex.
15(c) (photograph)).

Working conditions inside the intake structure to clear ice are extremely slippery and
“very dangerous,” because the safety railings have to be removed to give the workmen

access to clear the ice off of the trash racks. (Tr. 376-77).
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Partial blockages from ice typically resulted in lower water production and required
emérgency maintenance. (J.E. 161 at FCWA 7154, 7181-84). The January 1994 ice
clogging, for example, did not result in a plant shutdown, but reduced the raw water flow
by approximately 10% and required emergency maintenance and overtime. (J.E. 161 at
FCWA 7182).

During the period 1991 through 1996, the intake was partially blocked another thirty-one
(31) times, and closed four (4) times, due to clogging from aquatic grasses (see
photograpfxs at FCWA Ex. 14(a)), and leaves (see photographs at FCWA Ex. 14(b)-(c)
and video at FCWA Ex. 14(d)). (J.E. 161 at FCWA 7154, 7181-84 (quantifying
incidents)). Those blockages occurred m every single year during that period. (J.E. 161
at 7181-82).

The grass and leaves must be removed manually from the trash rack using long rakes.
(Tr. 379-80, 386-87, 390-91; FCWA Ex. 14(d) (video of leaves)). The grass and leaves
are then packed into a barrel and hoisted through a small manhole cover at one end of the
intake structure. (Tr. 379-80, 389-91; FCWA Ex. 14(a); FCWA Ex. 14(d)).

Aquatic grasses carried downstream, and which clog the intake, tend to aggregate at the
shoreline and are not present in the channel of the River. (Tr. 381; FCWA Ex. 14(a) (top
photograph)).

Similar to aquatic grasses, algal mats likewise clog the shore intake from time to time.
(Tr. 382; J.E. 163).

Algal mats impart an unpleasant odor to the finished water. (Tr. 383).

To shut down the Plant, 100 valves and pumps have to be adjusted. (Tr. 410). Even

short term plant shutdowns due to intake clogging are undesirable and contrary to the
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public health interest due to the risk of passing contaminants into the distribution system
wi(en the treatment plant is restarted. (Tr. 410-11, 939-41, 1259).

A short-term plant shutdown is also risky because, if it occurs during a high demand
period, there may be a water shortage since the storage capacity at the Corbalis Plant is
sufficient for only 2-3 hours. (Tr. 579). The Occoquan facilities can only make 110
million gallons per day and peak demand during the summer requires 200 MGD. (Tr.
403-04). In addition, it takes about an hour just to turn the treatment facility off. Since
the facility is on a 112-acre site, turning the facility off is kind of analogous to stopping a

battleship on the dime and turning it around. It is not an easy thing to do. (Tr. 410-1 1).

Problems associated with grass, leaves and ice have been observed to be absent at the

- Authority’s proposed offshore intake location. (Tr. 377 (ice), 389 (leaves), 391 (ice,

grass, leaves, algal mats), 473-74 (leaves)).

The water treatment plant operated by the Town of Leesburg has never been adversely
impacted by clogging of its offshore intake from grass, leaves, ice or debris. (Tr. 391-92,
576). Since the Town began using the treatment plant in 1982, the offshore intake has
never been shut down due to any clogging by debris, grass, leaves, or ice. (FCWA Ex.
16(b) (Affidavit of L. Taylor at 2)).

Although the Authority’s proposed offshore intake is not guaranteed to be immune from
clogging due to grass, leaves, ice and debris, it is expected to be significantly more
successful than the shore intake at avoiding such clogging. (See J.E. 162 at FCWA 2158,
2163,2177,2179; J.E. 67 at FCWA 5819-20).

In 1994, the Authority’s design engineer, Harza Engineering Company, was instructed

not to design an offshore intake, but to investigate and report on a range of possible

36



89.

90.

91.

92.

93.

improverents in the Authority’s Potomac River operations to address problems
asséciated with intake clogging and sediment loading. (J.E. 162 at FCWA 2156, MDE
Ex. 9 at FCWA 2848).

Harza studied a number of possible short-term solutions to the problems of clogging at
the shore intake due to grass, leaves and ice. (MDE Ex. 9 at FCWA 2833-34, 2885-89).
The measures studied included possibly installing (1) an intake enclosure and mechanical
trashrake device to clean the intake trash racks (Id. at FCWA 2886), and (2) electrically
heated trasilracks to melt frazil ice (Id. at FCWA 2887).

The heated trashrack would not address clogging problems from blocks of floating ice.
(I;;IDE Ex. 9 at FCWA 2887). The heated trashrack would also not address clogging
problems from grass and leaves, nor would the heated trashrack improve water quality at
the shore by reducing sediment and the presence of waterborne pathogens. (Tr. 579).
The intake enclosure and mechanical trashrake alternative was deemed a solution to the
clogging problems at the intake, because of increased reliability and improved working
conditions. The intake enclosure and mechanical trashrake could result in an adverse
visual impact because the height of the intake roof would have to be raised. (MDE Ex. 9
at FCWA 2897-98; Tr. 578).

A mechanical trashrake would not alleviate the sediment problems at the shore intake.
(Tr. 578).

Harza recommended that the offshore intake be constructed before any of the short term
alternatives, including the mechanical trashrake, because the offshore intake could reduce
or eliminate the need for modifications at the existing intake. (MDE Ex. 9 at FCWA

2834).
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An offshore intake will also protect the Authority’s raw water supply in times when

hazardous materials are accidentally spilled into the Broad Run and Sugarland Run

watersheds.

The Colonial Pipeline is a 36-inch underground pipeline that carries various petroleum
products from Texas to New York. (Tr.397). It crosses the Potomac River from
Virginia to Maryland downstream from the Authority’s present shore intake, and
upstream from the intakes for WSSC and WAD. (Tr. 288; FCWA Ex. 18).

In March 1993, the pipeline was accidentally ruptured in the Sugarland Run watershed,
releasing approximately 400,000 gallons of number two fuel oil into Sugarland Run. (Tr.
397, 824-25). Between 80,000 and 100,000 gallons of fuel oil reached the Potomac
River, causing the Authority to shut down its shore intake and the Corbalis Plant for
fourteen (14) full days and three (3) partial days. (Tr.397; J.E. 161 at FCWA 7181).

The Authority implemented emergency procedures in shutting down the Potomac River
intake and utilizing interconnections in its distribution system to provide customers water
from the Occoquan treatment plants. (Tr. 398-402). The Authority was able to supply all
its wholesale and retail customers. (Tr. 402). Although the rupture occurred during the
lowest demand period of the year, (Tr. 402, 483), there were still some low pressure
complaints. (Tr. 482). If the rupture had occurred during a high demand period, such as
summertime, there would have been water shortages and certain areas would have been
without water. (Tr. 402, 403-04). The availability of water for fire fighting also would

have been impaired. (Tr. 404).
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The Authority would not have had to shut down the Corbalis Plant during the Colonial

\Pip;eline incident if the Authority had an offshore intake, because the plume of oil from

Sugarland Run hugged the shoreline and did not extend into the channel. (Tr: 404-05).
The Colonial Pipeline has been ruptured from time to time in other states. (Tr. 398, 821 ).
In 1980, the pipeline was ruptured in southern Fairfax County. (Tr. 398). The Colonial
Pipeline, as it ages, could rupture again “at any time,” and mechanical damage could
occur to the pipeline. (Tr. 826-828).

Jet fuel and de-icing chemicals used at Dulles Airport, a federal instrumentality (Tr. 820),
have also drained into Broad Run from time to time. (Tr. 405-06). Traces of jet fuel
have reached the shore intake and have had to be treated with pc;wdered activated carbon
and potassium permanganate. (Tr. 481).

Recently, the use of the de-icing chemical propylene glycol at Dulles Airport, although
not toxic to humans, caused a taste and odor problem in the Authority’s finished water
from the Corbalis Plant. (Tr. 406-07). The Authority had to use potassium permanganate
and powdered activated carbon to try to reduce the effect of this chemical, but such
treatment does not completely eliminate the taste and odor effect. (Tr. 407). In 1999, the
Authority spent approximately $175,000 to deal with this problem. (Tr. 407). That
expense would not have been required if the Authority had an offshore intake because the
runoff from Broad Run would not have reached the offshore intake. (Tr. 407).

A water intake system must possess a high degree of reliability. (J.E. 162 at FCWA
2155). |

The proposed offshore intake will improve reliability of the Authority’s Potomac River

operations because the new intake will be less susceptible to clogging and to shutdown
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during méan-made spills of hazardous materials, and also because each intake will provide
a b.ajck-up for the other should either need to be shut down. (J.E. 162 at FCWA 2177).
The possibility of improving erosion and sediment (“E &S™) control practices at
construction sites in Fairfax and Loudon Counties was one of the four (4) alternatives that
Harza analyzed. Harza concluded that this was an inferior solution to the offshore intake.
(J.E. 162 at FCWA 2162-63; Tr. 1096-97). One reason was that, even assuming that
additional I.E&S measures could increase the effectiveness of sediment controls at
construction sites from 50% to 100%, the offshore intake would still be a superior
alternative from the standpoint of reducing solids loading and chemical costs. The
offshore‘\intake would reduce solids loading nearly five (5) times more than the
hypothetical E&S alternative (6,000 tons per year for the offshore intake compared to
1,100 tons per year for fhe E&S alternative), and would reduce chemicals needed for
treatment six (6) times more than the hypothetical E&S alternative (2,000 tons per year
compared to 300 tons per year). (Tr. 1090-92; J.E. 162 at FCWA 2189). In addition, the
elimination of construction sites as the source of sediment would not eliminate the
sediment spikes that have plagued the Authority’s existing shore intake. (Tr. 1095).
Even perfect E&S controls would have “a minor effect on raw water quality,” (J.E. 162
at FCWA 2189) and would not reduce the risk of Cryptospoﬁdium from animals. (Tr.
585). The “E&S alternative” would have no impact on the clogging problem at the
Authority’s shore intake due to grass, leaves and ice. (J.E. 162 at FCWA 2162, 2182; Tr.

585). The “E&S alternative” would not avoid shutdowns of the shore intake due to spills

of contaminants such as those from Dulles Airport or the Colonial Pipeline.
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