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I. Introduction

 As we move into the dawn of 2005, those who work in the field of environment and 
water resources can probably agree on one thing:  the relationship between law, science and 
federal policy is a complex one. The role of science and federal policy in water management is 
one of collaboration. It is  one of encouraging the mutual sharing of knowledge in the public and 
private sectors about efficient use of water resources. It is also one of facilitating cooperative 
exchanges of collective experience in conserving,  promoting efficient allocation, and protecting 
predictably adequate supplies of quality water. Increasing challenges face states and local 
government agencies in the areas of water management and allocation. Those challenges are no 
longer limited to the western states, whose water wars are  legendary.1 Nor are those challenges 
limited to rivers and streams snaking down from the mountain snow packs. Indeed, as evidenced 
by the most recent water rights case decided by our highest Court in December 2004,  the 
Western states’ water wars have been largely about who got how much from those surface water 
sources, but now the battle lines may be drawn more over who gets to control groundwater, the 
water stored underground that in earlier times could not be pulled out of Mother Earth 
economically and piped to cities.2 Eastern states are now finding that the phenomenon of limited 

1And still finding their way onto the docket of a United States Supreme Court that writes 
under 90 opinions each year. See State of Kansas v. State of Colorado, No. 105 Orig. (Dec. 7, 
2004)(latest proceeding in Kansas’ claim that Colorado violated the Arkansas River Compact, 
this one involving Kansas’ request to appoint a River Master to decide various technical disputes 
related to decree enforcement). Cf. Not Just A Western Issue Anymore: Water Disputes in 
the Eastern States, 34 Cumb. L. Rev. 185 (2003). 

2A Thirsty El Paso Prompts a Brawl in the Texas Desert, Wall Street Journal, vol. 
CCXLIV, at A1 (Dec. 9, 2004)(noting criticism of investor T. Boone Pickens’ proposal to 
transport underground water from the Texas Panhandle to Dallas and San Antonio via pipelines 
and the Brazos River, a plan that “could further deplete groundwater supplies in the Panhandle, 
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water resources is not restricted to western states. The vital need for cooperation among the 
states, east and west, is all the more important in the face of expanding and complex federal laws 
and regulations that overlie the field of water management.  The demands on those limited water 
resources have dramatically changed and increased over the past several decades, highlighting 
the need for such sharing, cooperation and exchanges between the states. 

East Meets West

 Management of water resources in the eastern and western states covers the broad 
spectrum of water supply and water quality. Terms and concepts familiar in eastern states water 
law, such as regulatory jurisdiction under the Clean Water Act over wetlands3, water quality 
standards4, TMDLs5, §303(d) or Impaired Waters Lists6 and NPDES7 permits, have only recently 

where farms already siphon off a lot of water.”) 

3Solid Waste Agency of Northern Cook County [SWANCC] v. U. S. Army Corps of 
Engineers, 531 U.S. 159 (2001)(holding that Congress did not intend for the CWA to govern 
isolated wetlands and other bodies of water not “adjacent to” navigable waters) 

4A water quality standard specifies a waterbody's designated uses and water quality 
criteria, taking into account the water's use and value for public water supplies, propagation of 
fish and wildlife, recreational purposes, and agricultural, industrial, and other purposes, as well 
as its use and value for navigation. 33 U.S.C. § 1313(c)(2). See Arkansas v. Oklahoma, 503 U.S. 
91(1992)(In holding that EPA had ample authority to impose by regulation the requirement 
under the Clean Water Act that water quality standards of downstream states apply to permitted 
discharges of pollution in upstream states, the Court reasoned that “[t]he application of state 
water quality standards in the interstate context is wholly consistent with the Act’s broad purpose 
‘to restore and maintain the chemical, physical, and biological integrity of the Nation’s waters.’” 
Id. at 105-06).Water quality standards are created and reviewed by the states at least every three 
years in a process known as "triennial review." 33 U.S.C. § 1313(c)(1). States must submit all 
new and revised standards to EPA for review. If EPA rejects a standard, it must notify the state 
within 90 days of the submission. If the state fails to act within 90 days, EPA shall "promptly 
prepare and publish proposed" water quality standards for the state. 33 U.S.C. § 1313(c)(4)(A). 

5A TMDL represents the maximum amount of pollutant "loadings" that a waterbody may 
take in without violating applicable water quality standards, taking into account both seasonal 
variations and a margin of safety. Although Section 303(d) of the Clean Water Act required the 
states and EPA to identify certain substandard waters and to set TMDLs for them a generation 
ago, a vast number of rivers throughout the nation escaped their gaze until the 1990s. 

6“Water quality standards play an important role in maintaining and improving the 
cleanliness and safety of the nation's waterbodies, because they are designed to determine which 
waterbodies are safe enough to support their designated uses.” Fla. Pub. Interest Research 
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begun to appear in western water law parlance.  In the western states, appropriative rights 
systems and complex systems for identifying and enforcing riparian rights  have traditionally 
determined how increasingly scarce water supplies are allocated between users. The  “first in 
time, first in right” allocation systems in the western states, however, are somewhat foreign to 
the eastern states, which up until recently enjoyed what was thought to be abundant, even 
limitless, supplies of quality water. Western water wars and interstate water allocation litigation 
were once believed to be a western phenomenon, but times have changed.  The eastern states are 
now moving toward a form of “regulated riparianism”8 as they face previously unimaginable 
water shortages due to overuse, changes in climate, drought, land development and other factors. 
As they do this, western states are taking a second look at eastern states’ water law, conjunctive 
use of surface water and groundwater, allocation systems and experience for alternative 
approaches to the prior appropriation doctrine.  With increasing instances of water scarcity in the 
eastern states, the wealth of experience of our western states is providing a guidepost for 
managing and dealing effectively with the water deficits and water supply/water quality issues 
east of the Mississippi River. 

II. Sound Science 

 In this context, the need for sound science is paramount. A logical source for sound 
science is the collective experience of the states, east and west. There are other sources. As the 
eastern and western states collectively begin to find common problems with their water 

Group Citizen Lobby, Inc. v. EPA, infra at 1074. 

7The National Pollution Discharge Elimination System (NPDES) was enacted in 1972 as 
a critical part of Congress' complete rewriting of federal water pollution law. Section 301(a) of 
the Act, 33 U. S. C. § 1311(a), prohibits discharge of any effluent into a navigable body of water 
unless the point source has obtained an NPDES permit. The NPDES permitting regime is 
established in Section 402, which describes two types of permitting systems: (1) a state permit 
programs that is required to satisfy federal requirements and must be approved by the EPA, and 
(2) a federal program administered by the EPA. 

8For example. Mississippi is among a significant number of states that abandoned a 
system of appropriative rights when its water law was revamped in 1985 to provide for a system 
of regulated riparianism administered through a state permit system, a permit board, a 
Department of Environmental Quality, and an appointed Commission on Environmental Quality 
that provides oversight and supervisory responsibility. Flowing from this sea change in water law 
in our home state, a more rational water management system has evolved, and it differs sharply 
from the previous system of riparian rights in at least two respects. First, water cannot be 
withdrawn without a time-limited permit. Second, reasonableness remains the criterion for 
administrative decisionmaking, and those decisions are made in advance of the use of water 
resources.
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resources, they are discovering that there is more and more common ground for solutions to 
those problems. Federal agencies with recognized technological expertise in the areas of 
hydrology and ecological science,  like the U. S. Environmental Protection Agency9 and the U.S. 
Army Corps of Engineers, as well as the judicial branch of government, are often necessary 
parties to this solution-finding process. An apt description for this multiple-party process is a 
“partnership ....animated by a shared objective” of restoring and maintaining the chemical, 
physical, and biological integrity of the Nation's waters. Arkansas v. Oklahoma, supra n.2 at 99. 

 Since 1972, for example, the federal and state governments have worked together to 
restore and maintain the integrity of the nation's waters, in a partnership governed by Clean 
Water Act.10 The CWA attempts to achieve its goals by creating distinct roles for the federal and 
state governments. PUD No. 1 v. Washington Dept. of Ecology, 511 U.S. 700, 704 (1994). The 
Administrator of the EPA regulates point source discharges of pollutants into navigable waters 
while the states, subject to federal approval, institute water quality standards for intrastate waters. 
Id. The Supreme Court described this  federal-state partnership in Arkansas v. Oklahoma, supra 
n.2 at 101: 

The Clean Water Act anticipates a partnership between the States and the Federal 
Government, animated by a shared objective: "to restore and maintain the chemical, 
physical, and biological integrity of the Nation's waters." 33 U. S. C. § 1251(a). Toward 
this end, the Act provides for two sets of water quality measures. "Effluent limitations" 
are promulgated by the EPA and restrict the quantities, rates, and concentrations of 
specified substances which are discharged from point sources. See §§ 1311, 1314. "Water 
quality standards" are, in general, promulgated by the States and establish the desired 
condition of a waterway.  See § 1313. These standards supplement effluent limitations 
"so that numerous point sources, despite individual compliance with effluent limitations, 
may be further regulated to prevent water quality from falling below acceptable levels." 
EPA v. California ex rel. State Water Resources Control Bd., 426 U.S. 200, 205, n. 12, 48 
L. Ed. 2d 578, 96 S. Ct. 2022 (1976). 

9The Supreme Court gave deference to the EPA and Corps and expressly relied upon the 
expert judgment and technical expertise of these agencies in the fields of hydrology and ecology 
to arrive at a correct interpretation of which waters are subject to regulation under the dual 
definitions of “navigable waters” and ‘waters of the United States” contained in the Clean Water 
Act. United States v. Riverside Bayview Homes, Inc., infra n.3 at 133-34. See City of Waukesha 
v. EPA, 355 U.S. App. D.C. 100, 320 F.3d 228, 247 (D.C. Cir. 2003) (per curiam) ("We will 
give an extreme degree of deference to the agency when it is evaluating scientific data within its 
technical expertise." 

10The Federal Water Pollution Control Act, commonly known as the Clean Water Act, 86 
Stat. 816, codified as amended at 33 U.S.C. § 1251 et seq.
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 The EPA provides States with substantial guidance in the drafting of water quality 
standards. See generally 40 CFR pt. 131 (1991) (setting forth model water quality standards). 
Moreover, § 303 of the Act requires, inter alia, that state authorities periodically review water 
quality standards and secure the EPA's approval of any revisions in the standards. If the EPA 
recommends changes to the standards and the State fails to comply with that recommendation, 
the Act authorizes the EPA to promulgate water quality standards for the State. 33 U. S. C. § 
1313(c).

 Many duties to monitor and regulate pollution of the nation's waters are divided between 
the federal and state governments under the CWA.11 Among other things, state governments are 
responsible for establishing water quality standards for all of their waterbodies, and those 
standards are designed to do two things: (1) designate the use or uses to be made of the water, 
such as irrigation, fishing,  or swimming; and (2) set the basic criteria that have to be satisfied in 
order to safely permit those uses. These water quality criteria can be expressed in narrative form 
or in a numeric form, as in specific pollutant concentrations. They set the level of water quality 
that is needed in order to safely allow the waterbody’s designated use, Sierra Club v. Meiburg,
296 F.3d 1021, 1025 (11th Cir. 2002), and this level can be described as "constituent 
concentrations, levels, or narrative statements, representing a quality of water that supports a 
particular use."

 As the Eleventh Circuit recently noted in Fla. Pub. Interest Research Group Citizen 
Lobby, Inc. v. EPA, supra at 1073, sound science must provide the foundation for a state’s water 
quality standards: 

While states are primarily responsible for establishing these water quality standards, the 
EPA, in turn, is required to undertake a review of any new or revised water quality 
standards adopted by the states. 33 U.S.C. § 1313(c)(2)(A). Among other things, this 
review involves a determination of the following: 

Whether the state has adopted criteria that protect the designated water uses; 
whether the State has followed its legal procedures for revising or adopting 
standards; [and w]hether the State standards which do not include the uses 
specified in section 101(a)(2) of the Act are based upon appropriate technical and 
scientific data and analyses . . . . 

Interpretation vs. Expansion of Environmental Laws

 For its part, the United States Supreme Court has not been shy about using science in 
interpreting, and sometimes arguably expanding the reach of, environmental statutes. For 

11Fla. Pub. Interest Research Group Citizen Lobby, Inc. v. EPA, 386 F.3d 1070 (11th

Cir. 2004) 
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example, the Court in United States v. Riverside Bayview Homes, Inc.,.12 invoked hydrological 
and ecological principles to inform its interpretation of the Clean Water Act, relying on the 
generally accepted understanding of watershed hydrology and ecological connectivity to uphold 
the Corps of Engineers’ regulatory jurisdiction and authority over wetlands. Referring to the 
“evident breadth of congressional concern for protection of water quality and aquatic 
ecosystems,”13 the Court in Riverside upheld the inclusion of adjacent wetlands in the Corps’ 
definition of “waters of the United States.” It approved the Corps’ and EPA’s findings14 that 
water pollution regulation 

must focus on all waters that together form the entire aquatic system. Water 
moves in hydrologic cycles, and the pollution of this part of the aquatic system, 
regardless of whether it is above or below an ordinary high water mark, or mean 
high tide, will affect the water quality of other waters within the aquatic 
system.”15

“Using” Science to Formulate National Environmental Policy

 The Supreme Court has at times demonstrated a good understanding of ecosystem 
principles in interpreting the meaning of federal environmental statutes. It has also been 
criticized, unfortunately, for using inconsistent methodology when it uses ideas and extrinsic 
principles of environmental science “to formulate, rather than interpret, national environmental 
policy.”16 By doing this the Court has given in to the temptation to use relevant principles and 
concepts of environmental science to “legislate rather than to adjudicate.”17 In SWANCC, for
example, a divided Court drew an artificial line between “adjacent” and “isolated” wetlands, by 
moving away from the ecological underpinnings of the Clean Water Act. It opted instead for a 
narrower scope of the CWA’s definition of “waters of the United States” and “navigable waters” 
by holding that isolated ponds and wetlands were isolated water bodies excluded from the 
CWA’s reach.18

 Rather than apply the scientifically sound concepts of ecological connectivity upon which 

12474 U.S. 121 (1985). 

13Id. at 133. 

1442 Fed. Reg. 37,122, 37,128 (1977) 

15Id. at 133-34. 

16R. Adler, The Supreme Court and Ecosystems: Environmental Science in 
Environmental Law, 27 Vt. L. Rev. 249 n.1 (2003)[hereinafter Environmental Science].

17Id. at 251. 

18SWANNC at 172, 174-76. 
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its earlier unanimous decision in Riverside was based, a majority of the Court in SWANCC felt 
that Congress based the scope and purpose of the CWA on principles of commerce and 
navigation, as opposed to principles of ecology. In so doing, the Court adopted what Professor 
Robert Adler has characterized as “new, scientifically-unsupported concepts.”19 It also ignored 
National Research Council analyses of wetlands characteristics and boundaries in which the 
NRC had concluded that “[m]any functions of wetlands can be independent of isolation or 
adjacency” and that “[t]he scientific basis for policies that attribute less importance to ... isolated 
wetlands than to other wetlands is weak.”20

Federally Mandated Minimum Instream Flows

 The Clean Water Act authorizes states to impose conditions on § 401 certifications and 
enforce compliance with designated uses contained in state water quality standards. The trigger 
for such a certification is a discharge into the waters of the United States or navigable waters. 
What if a state tries to impose a water quality standard as a condition of § 401 certification where 
the standard is unrelated to the triggering “discharge”? Some might suggest that would be unduly 
expanding the scope of state certification authority. But such broad-based authority was given to 
states in a 1994 decision, PUD No. 1 of Jefferson County v. Washington Department of 
Ecology.21 At issue was whether the Clean Water Act could provide the legal basis for forcing a 
city and local utility district, an applicant for a FERC license, to maintain specific minimum 
instream flows to protect salmon, shellfish and wildlife, as a condition of state water quality 
certification of a proposed dam and hydroelectric project, even though the minimum stream flow 
requirement was unrelated to the discharges that triggered application of the CWA.  

 The Supreme Court relied upon ecological principles to interpret CWA §401 in the 
context of a state’s water quality certification authority.22 § 401(d) allows states to impose 
conditions based upon certain provisions of the CWA and "any other appropriate requirement of 
State law." The applicant district was proposing to build the Elkhorn Hydroelectric Project on the 
Dosewallips River, which, if constructed as planned, would be located just outside the Olympic 
National Park on federally owned land within the Olympic National Forest. The river supported 
two species of salmon and steelhead trout. The project in PUD No. I was to divert water from a 

19Environmental Science at 263. 

20National Research Council, Wetlands: Characteristics and Boundaries 156 (1995), 
cited in Environmental Science at 263 n.65. 

21511 U.S. 700 (1994). 

22CWA §401 (a) requires an applicant for a federal license and permit (in this case a 
federal permit for a dam and hydroelectric project) which “may result in any discharge into the 
navigable waters” to obtain certification from the state in which a discharge occurs that the 
discharge will comply with the CWA. 
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1.2-mile stretch of the river, known as the “bypass reach,” run it through turbines to generate 
electricity and then return it to the river below the bypass reach.23 The project’s possible 
discharges were release of dredged and fill material during  construction and discharge of water 
into the river after it had been used to generate electricity. Although the minimum stream flow 
requirement imposed by the state was unrelated to these two specific discharges,  the Court held 
that the state had the authority under § 401 to condition its certification on maintenance of stream 
flows sufficient to protect the salmon and steelhead trout fishery. The state supreme court had 
found, and the U.S. Supreme Court agreed, that the antidegradation24 provisions of the state's 
water quality standards required the imposition of minimum stream flows. According to the 
EPA’s regulations, states must implement their antidegradation policy in a manner "consistent" 
with existing uses of the stream, and here the state’s antidegradation policy provided that 
"existing beneficial uses shall be maintained and protected and no further degradation which 
would interfere with or become injurious to existing beneficial uses will be allowed."

CWA Regulatory Authority over Water Quality and Water Quantity

 The Court in PUD No. 1 rejected the applicant’s argument that the Clean Water Act is 
only concerned with water "quality," and does not allow the regulation of water "quantity," 
stating:

This is an artificial distinction. In many cases, water quantity is closely related to water 
quality; a sufficient lowering of the water quantity in a body of water could destroy all of 
its designated uses, be it for drinking water, recreation, navigation or, as here, as a 
fishery. In any event, there is recognition in the Clean Water Act itself that reduced 
stream flow, i. e., diminishment of water quantity, can constitute water pollution. First, 
the Act's definition of pollution as "the man-made or man induced alteration of the 
chemical, physical, biological, and radiological integrity of water" encompasses the 
effects of reduced water quantity. ... This broad conception of pollution -- one which 
expressly evinces Congress' concern with the physical and biological integrity of water -- 
refutes petitioners' assertion that the Act draws a sharp distinction between the regulation 

23As proposed, the project would include “a diversion dam which would completely 
block the river and channel approximately 75% of the river's water into a tunnel alongside the 
streambed. About 25% of the water would remain in the bypass reach, but would be returned to 
the original riverbed through sluice gates or a fish ladder. Depending on the season, this would 
leave a residual minimum flow of between 65 and 155 cfs in the river.” Id. at 701-02.

24Under the Clean Water Act, a state's water quality standards may be revised only if the 
revision complies with the anti-degradation policy which EPA regulations mandate each state to 
adopt. See 33 U.S.C. § 1313(d)(4)(B); 40 C.F.R. § 131.12. Any change, at the very least, must 
maintain the existing quality of each waterbody, preventing any further "degradation" of the 
waterbody's integrity.  
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of water "quantity" and water "quality."    

Expansion of State Regulatory AuthorityThrough Federal Mandate

 The Court's broad interpretation of the Clean Water Act opens the door to expansive state 
regulation.  A state is free to impose additional water-quality limitations once the threshold 
condition, the existence of a discharge, is satisfied. Id. at 712.Under the PUD No. I rationale, a 
state may impose non water-quality conditions so long as such requirements fall within the scope 
of the designated uses as contained in state's water quality standards. The state may even impose 
conditions on the applicant that are unrelated to discharges but necessary to enforce a state-
promulgated water quality standard. A state may attempt to impose conditions that are purely 
“aesthetic,” as suggested by the majority in PUD No. I, but within the scope of the designated 
uses as contained in that state's water quality standards. Further, since the § 401 certification 
requirement applies to applicants for any federal license or permit "to conduct any activity . . . 
which may result in any discharge into the navigable waters," the breadth of PUD No. I  goes 
well beyond applicants for FERC licenses. The potential exists for this decision to impact well 
beyond the hydropower industry.

Proprietary Rights and Water Allocation

 Finally, the Court in PUD No. I commented on the issue of state authority and 
proprietary rights to water that may one day prove to be important in predicting the significance 
of this expansive decision. Commenting on § 101(g) and § 510(2) of the CWA, which preserve 
state authority to "allocate water quantity as between users" rather than limiting "the scope of 
water pollution controls that may be imposed on users who have obtained . . . a water allocation," 
the Court explained that “the certification merely determines the nature of the use to which that 
proprietary right may be put under the Clean Water Act, if and when it is obtained from the 
state.” Under the rationale of PUD No. I that minimum instream flow requirements imposed 
under Clean Water Act do not allocate water or impermissibly intrude on state authority to 
allocate water, other courts have also recognized federal authority to regulate rights-of-way for 
water conveyances over federal land, and have insisted that such authority does not displace state 
authority to allocate water rights, that it does not constitute an appropriation of water rights, and 
that there is no general federal federal authority to reallocate state water when the water crosses 
federal land. Further, the withdrawal of water is not a discharge of pollution under the CWA. See 
North Carolina v. Fed. Energy Regulatory Comm'n, 324 U.S. App. D.C. 209, 112 F.3d 1175, 
1187 (D.C. Cir. 1997). The CWA does not impair the "authority of each state to allocate 
quantities of water within its jurisdiction." 33 U.S.C. § 1251(g). 

 Further indication that the PUD No. 1 decision is not being seized upon as a newfound 
source of authority to subject water diversions and withdrawals to the CWA’s certification 
requirments is found in Colorado Wild, Inc. v. United States Forest Serv., 122 F. Supp. 2d 
1190, 1193 (D. Colo. 2000). There the Forest Service approved a master development plan 
allowing the developer of the Arapahoe Basin Ski Area located in the White River National 
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Forest near Dillon, Colorado,  to divert water from a Snake River tributary to increase its 
artificial snowmaking operations. Colorado Wild challenged the approval, asserting that the 
withdrawal of water would increase the concentration of pollutants in the river, and contended 
that PUD No. 1 required the District Court to reject the Forest Service’s assertion that the Clean 
Water Act did not regulate water quality impacts arising from diversion of water. The District 
Court agreed that the CWA does not regulate water quality impacts arising from the diversion of 
water, noting that

in PUD No. 1, the [Supreme] Court had upheld a state's imposition of a minimum flow 
requirement as a condition to receiving a § 401 certification under the CWA. 511 U.S. at 
723. In so doing, the [Supreme] Court addressed the argument that "the Clean Water Act 
is only concerned with water quality, and does not allow the regulation of water 
quantity." Id. at 719. The Court found that this was an "artificial distinction" and stated 
that water quantity is closely related to water quality. Id. (noting that the CWA 
recognizes that reduced stream flow can constitute water pollution). However, the Court 
made these observations while upholding a state's ability to impose minimum stream 
flow requirements under the CWA. Id. at 723 (noting that state water quality standards 
may impose more stringent water quality controls). Therefore, while Pud No. 1 upholds a 
state's right to impose minimum stream flow requirements, it does not contend that such 
requirements are mandated by the CWA itself. 

Potential Taking in Violation of Fifth Amendment

 One might question whether a federal agency’s exercise of authority under PUD No. 1
raises constitutional concerns under the Fifth Amendment's Takings Clause. Arguably, support 
for the argument that federal regulatory action can constitute a confiscation of property rights 
entitling the owner to compensation may be found in Tulare Lake Basin Water Storage District 
v. United States, 49 Fed. Cl. 313, 314-15 (Ct. Cl. 2001). In Tulare Lake, the plaintiffs were 
water users who sought compensation for the taking of contractual rights which the court held 
entitled them to receive a fixed volume of water from the Central Valley Project and the State 
Water Project, through which the federal government and state operated facilities that 
transported water from northern California via a system of natural and manmade structures to 
water users in  southern California, each of the projects drawing their water from pumping plants 
at the south end of the Sacramento-San Jaoquin Delta, an area that was supplied by water flows 
from the Feather River and Sacramento River. At issue was the value of water rights taken by the 
federal government in its application of the Endangered Species Act to California’s state water 
system. The water users were held to be entitled to compensation under the Fifth Amendment of 
the United States Constitution for the loss of their contractually conferred water as a result of 
restrictions that the federal government had imposed to protect the delta smelt and  winter-run 
chinook salmon.  The trial focused on the quantity of water taken from the plaintiffs, the fair 
market value of that water, and the proper rate of interest to be applied to any monetary recovery.  
The United States Court of Federal Claims considered three factors  in determining the amount 
of water lost under ESA restrictions and taken from the plaintiffs: the overall amount of pumping 
foregone, the portion of that water loss attributable to ESA restrictions, and the method by which 
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that quantity of water would have been distributed without the restrictions. The amount of water 
lost was not in issue, but the federal government and plaintiffs disagreed at to the entity 
responsible for the water loss and the manner in which that quantity of water would have been 
allocated. 

 The Court in Tulare Lake centered its attention on a biological opinion that had been 
issued by the National Marine Fisheries Service, which had endorsed a number of operating 
conditions, two of which included continued closure of cross channel gates and reduction in 
pumping by the State Water Project. That bi-op was integral to the NMFS’s overall findings that 
led it to require pumping reductions by the state agencies who were obligated to comply with the 
spirit and letter of the federal directive. The Court reasoned that the state agencies in light of the 
NMFS’s determination “could hardly have reversed their course with regard either to the gate 
closure or to their respective pumping curtailments.”25  That fact, according to the Court, 

confers liability for the ... pumping reductions squarely on defendant. While we are 
unable to charge the federal government with actions the state has taken of its own 
accord, we are equally unwilling to allow it to avoid responsibility for measures that, 
though initially implemented by the state, are nonetheless subsequently 
incorporated into the federal government’s ecological and hydrological regime. ... 
We thus conclude that water losses ... are properly identifiable with federal action and are 
therefore compensable under the Fifth Amendment.26

 A restriction on permits to use federal land, however, has been help not to constitute a 
taking, since a permit to use federal land that is completely revocable at the discretion of the 
federal agency, as is true with any revocable license or permit, does not constitute property for 
which the government is liable upon modification or termination. Bradshaw v. United States, 47 
Fed. Cl. 549, 553 (2000); Acton v. United States, 401 F.2d 896, 899-900 (9th Cir. 1968), cert. 
denied, 393 U.S. 1121 (1969); see United States v. Fuller, 409 U.S. 488 (1973). Even if there 
were some possibility that the federal agency’s actions constituted a taking, moreover, the 
remedy would not be a suit to enjoin the actions but rather a suit for compensation. See United
States v. Riverside Bayview Homes, Inc., supra n.4.at 127-128. 

Non-Point Source vs. Point Source

 Classification of a source of pollution as point source or non-point source has major 
consequences. As Mark Twain said in another context, “it’s like the difference between 
lightening and lightening bug.”

25Tulare Lake at 29. 

26Tulare Lake at 29-30 (emphasis added). 
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 The CWA prohibits the discharge of any pollutant from a point source into navigable 
waters of the United States without an NPDES permit. 33 U.S.C. §§ 1311(a), 1342. Neither the 
phrase "nonpoint source discharge" nor the phrase "discharge from a nonpoint source" appears in 
the Act. Rather, the word "discharge" is used consistently to refer to the release of effluent from 
a point source. By contrast, the term "runoff" describes pollution flowing from nonpoint sources. 
The term runoff is used throughout 33 U.S.C. § 1288, describing urban wastewater plans, and 33 
U.S.C. § 1314(f), providing guidelines for identification of nonpoint sources of pollution. 
Oregon Natural Desert Ass'n v. Dombeck, 172 F.3d 1092, 1098 (9th Cir. 1998), cert. denied, 
1999 U.S. LEXIS 7085.

 The Ninth Circuit has recognized that while nonpoint source pollution is not specifically 
defined in the CWA, it is pollution that does not result from the "discharge" or "addition" of 
pollutants from a point source. Examples of nonpoint source pollution include runoff from 
irrigated agriculture and silvicultural activities. In Trustees for Alaska v. Env'tl Protection 
Agency, 749 F.2d 549, 558 (9th Cir. 1984), the Ninth Circuit stated: 

We recognize that nonpoint sources of pollution constitute a major source of pollution in 
the nation's waters. However, we do not believe that the Act allows for the enforcement 
of state water quality standards, as affected by nonpoint sources, under the citizen suit 
provision. When Congress established the National Pollutant Discharge Elimination 
System (NPDES) in 1972 and concomitantly created a new approach to regulating and 
abating water pollution, it drew a distinct line between point and nonpoint pollution 
sources. Point sources are subject to direct federal regulation and enforcement under the 
Act.  See 33 U.S.C. § 1342. Nonpoint sources, because of their very nature, are not 
regulated under the NPDES. Instead, Congress addressed nonpoint sources of pollution in 
a separate portion of the Act which encourages states to develop areawide waste 
treatment management plans.  See 33 U.S.C. § 1288. We do not agree with plaintiffs that 
Congress intended section 1311 to apply to nonpoint sources. Section 1311 of the Act is 
entitled "Effluent Limitations." 33 U.S.C. § 1311. Effluent limitations are defined as "any 
restriction established by a state or the Administrator on quantities, rates, and 
concentrations of chemical, physical, biological, and other constituents which are 
discharged from point sources into navigable waters." 33 U.S.C. § 1362(11) (emphasis 
added). [citing V. Novotny & G. Chesters, Handbook of Nonpoint Pollution 2 (1981) 
(asserting that nonpoint sources of pollution account for more than 50% of the total water 
quality problem)].  

CWA Application to Groundwater

 The Courts have wrestled with the issue of whether an NPDES permit is required for 
discharges to groundwater. Some have held that an NPDES permit is not required for discharges 
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to groundwater, including those that ultimately migrate to surface waters.27 Others have 
concluded that an NPDES permit if required when the discharge to groundwater results in 
pollutants migrating to hydrologically connected surface waters.28 Generally, its appears that the 
majority of the courts that have addressed ths issue have found that the CWA does not require 
NPDES permits for discharges to groundwater.29   

 See generally M. Ryan, The Clean Water Act Handbook 16 (ABA Section of 
Environment, Energy and Resources 2004)(“The EPA is far less demanding in its review of a 
state’s program for well disposal than it is of a state’s program for surface water discharges. 
EPA’s regulations require only that the state’s authority enable it to protect public health and 
welfare and to impose whatever permit terms and conditions may be appropriate. Generally, 
EPA will defer to state programs under the Underground Injection Program of the Safe Drinking 
Water Act for satisfaction of this requirement.”)(footnotes omitted). 

 An instructive case containing an excellent discussion of the different positions taken 
throughout the courts in this nation on whether and under what circumstances the Clean Water 
Act can apply to groundwater is Idaho Rural Council v. Bosma, 143 F. Supp. 2d 1169, 1179-82 
(D. Idaho 2001). At issue in this case was whether the Clean Water Act regulated discharges 
from the Grand View Dairy into the groundwater where there existed a hydrological connection 
with surface water sources, Walker and Butler Springs, that were themselves waters of the 
United States,  and such discharges could in fact be traced from their source to those springs.

 The Court in Bosma held that the CWA does cover groundwater discharges where a 
hydrological connection exists to such surface water sources, although the burden of proving that 
fact is not a light one. The plaintiffs would still be required to prove that pollutants from a point 
source affect the surface waters of the United States. A bare allegation of groundwater pollution 
is not enough. There must be proof of a  hydrological connection between the groundwater and 
surface waters. Pollutants must be traced from their source to surface waters that are waters of 
the United States in order to come within the purview of the CWA. 

27Village of Oconomowoc Lake v. Dayton Hudson Corp., 389 F. Supp. 1379 (S.D. Tex. 
1994); Umatilla Water Quality Protection Ass’n v. Smith Frozen Foods, Inc., 962 F. Supp. 
1312, 1318 (D. Or. 1997). 

28Idaho Rural Council v. Bosma, 143 F. Supp. 1169, 1180 (D. Idaho 2001); Friends of 
Santa Fe County v. LAC Minerals, 892 F. Supp. 1333, 1357 (D. N.M. 1995); Washington
Wilderness Coalition v. Hecla Mining Co., 870 F. Supp. 983, 989 (E.D. Wash. 1994); Sierra
Club v. Colorado Refining Co., 838 F. Supp. 1428 (D. Colo. 1993).

29Exxon Corp. v. Train, 554 F. Supp. 1310, 1329 (5th Cir. 1977); Potter v. Asarco, 49 
Env’t Rep. Cas. (BNA) 1082 (D. Neb. 1999); Allegany Env. Action Coalition v. Westinghouse 
Corp., 46 Env’t. Rep. Cas. (BNA) 1126 (W.D. Pa. 1998); United States v. GAF Corp., 389 F. 
Supp. 1379 (S.D. Tex. 1975). 
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 According to the Court in Bosma, the courts which have considered the issue generally 
agree that waters of the United States do not include isolated, nontributory groundwater, and that 
discharges of pollutants into such groundwater are not subject to CWA regulation. The courts are 
split, however, on the issue of whether the discharge of pollutants into groundwater which find 
their way into and affect the waters of the United States are subject to CWA regulation. The 
United States Supreme Court has not yet addressed the issue, and the courts of appeals for the 
various circuits are split on the issue: 

One view is that Congress intended to regulate the discharge of any pollutants that could 
affect surface waters of the United States, whether it reaches the surface water directly or 
through groundwater. See U.S. Steel Corp. v. Train, 556 F.2d 822, 852 (7th Cir. 1977); 
Friends of Santa Fe County v. LAC Minerals, Inc., 892 F. Supp. 1333, 1357 (D. New 
Mexico 1995)(the Tenth Circuit's expansive construction of the CWA's jurisdictional 
reach, "foreclose any argument that the CWA does not  protect groundwater with some 
connection to surface waters"); Washington Wilderness Coalition v. HECLA Mining 
Co., 870 F. Supp. 983, 990 (E.D. Wa. 1994); Sierra Club v. Colorado Refining Co., 838 
F. Supp. 1428, 1434 (D. Colo. 1993)("discharge of any pollutant into 'navigable waters' 
includes such discharge which reaches 'navigable waters' through groundwater"); 
McClellan Ecological Seepage Situation ("MESS") v. Weinberger, 707 F. Supp. 1182, 
1196 (E.D.Cal.1988)(Congress intended to regulate "discharges of pollutants that could 
affect surface waters of the United States"). The rationale supporting this conclusion is 
simple and persuasive: "since the goal of the CWA is to protect the quality of surface 
waters, any pollutant which enters such waters, whether directly or through groundwater, 
is subject to regulation by NPDES permit." Washington Wilderness Coalition, 870 F. 
Supp. at 990. Stated even more simply,  whether pollution is introduced by a visible, 
above-ground conduit or enters the surface water through the aquifer matters little to the 
fish, waterfowl, and recreational users which are affected by the degradation of our 
nation's rivers and streams. 

On the other hand, the Court is mindful of other decisions concluding that the CWA does 
not regulate the discharge of pollutants into any groundwaters, even where it ultimately 
affects the surface water. See Village of Oconomowoc Lake v. Dayton Hudson Corp., 24 
F.3d 962, (7th Cir. 1994); Town of Norfolk v. U.S. Army Corps of Engineers, 968 F.2d 
1438, 1451 (1st Cir. 1992); Umatilla Water Quality Protective Assoc., Inc. v. Smith 
Frozen Foods, Inc., 962 F. Supp. 1312, 1318 (D.Ore. 1997); Kelly v. U.S., 618 F. Supp. 
1103, 1106 (W. D.Mich. 1985). Those courts reach this conclusion based largely upon the 
legislative history of the CWA. They point out that Congress, in other provisions of the 
CWA, clearly included groundwater when they intended to do so, and that Congress 
considered "ground waters" to be a category of waters distinct from "navigable waters." 
Umatilla, 962 F. Supp. at 1318. They also rely upon the legislative history of the CWA, 
which indicates that Congress specifically chose not to regulate groundwater, largely 
because "the jurisdiction regarding groundwaters  is so complex and varied from State to 
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State. "Id. (quoting from S. Rep. No. 414, 92d Cong., 1st Sess. 73 (1971), U.S. Code 
Cong. & Admin. News 1972, pp. 3668, 3749, reprinted in 2 Congressional Research 
Service of the Library of Congress, A Legislative History of the Water Pollution 
Control Act Amendments of 1972, 93d Cong., 1st Sess., at 1491 (Comm. Print 1973)). 
Finally, they attach significance to the fact that the "EPA has offered no formal or 
consistent interpretation of the CWA that would subject discharges to groundwater to the 
NPDES permitting requirement." Id. 

 The Court in Bosma found that the CWA does extend federal jurisdiction over 
groundwater that is “hydrologically connected to surface waters that are themselves waters of the 
United States.” Based on the legislative history, according to the Court,  Congress concluded that 
it would not attempt the general regulation of discharges to groundwater. Its decision not to 
comprehensively regulate groundwater as part of the CWA, however,

       does not require the conclusion that Congress intended to exempt ground water 
from all regulation - particularly under circumstances where the introduction of pollutants 
into the groundwater adversely affects the adjoining surface waters. In short, the 
interpretive history of the CWA only supports the unremarkable proposition with which 
all courts agree - that the CWA does not regulate "isolated/nontributary groundwater" 
which has no affect on surface water. Washington Wilderness Coalition, 870 F. Supp. at 
990. It does not suggest that Congress intended to exclude from regulation discharges into 
hydrologically connected groundwater which adversely affect surface water.” 

 As the Circuit with the highest reversal rate in the Nation, the Ninth Circuit Court of 
Appeals has held that groundwater derived from methane extraction is a "pollutant" within the 
meaning of the CWA. In Northern Plains Res. Council v. Fid. Exploration & Dev. Co., 325 F.3d 
1155 (9th Cir. 2003), cert. denied, 540 U.S. 967 (2003), the Court addressed the issue of whether 
unaltered groundwater produced in association with methane gas extraction, and discharged into a 
river, is a pollutant within the meaning of the CWA. It held that is was a pollutant and also held 
that a state cannot create exemptions to the CWA, whether or not the EPA has delegated 
permitting authority to the state. Id. at 1158. The facts of this case are as follows: 

In 1997, Fidelity began exploring and developing natural gas from coal seams in the 
Powder River Basin, Montana. The coal reserves in Powder River Basin are several 
hundred feet below the ground and contain reservoirs of methane gas. The methane is 
trapped by groundwater that fills the interstitial areas of the coal reserves. To extract the 
methane, Fidelity drills a conventional well into the coal seam and pumps the trapped 
water to the surface to reduce water pressure. This pumping releases the trapped methane, 
which is captured at the surface and piped to market. Fidelity does not add chemicals to 
the pumped groundwater (CBM water). Fidelity discharges the unaltered CBM water into 
the Tongue River. Because CBM water comes from deep underground aquifers, it would 
not reach the Tongue River were it not for Fidelity's extraction process. 
Though Fidelity does not add any chemicals to the CBM water before discharge, the water 
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in its natural state contains suspended solids, calcium, magnesium, sodium, potassium, 
bicarbonate, carbonate, sulfate, chloride, and fluoride. The CBM water also contains 
measurable quantities of the following metals: aluminum, arsenic, barium, beryllium, 
boron, cop-per, lead, iron, manganese, strontium, and radium. 

 Due to its "salty" characteristic, the CBM water is distinctly different from the Tongue 
River water to which it is added. Farmers using water from the Tongue River for irrigation were 
concerned with the "saltiness" of CBM water and its effect on soil structure and the ability of the 
soil to drain water. The State DEQ cautioned that unregulated discharge of CBM water would 
cause "[s]urface water quality in some watersheds [to] be slightly to severely degraded, resulting 
in restricted downstream use of some waters."Some of the CBM water, however, was used in 
livestock watering  ponds and stock tanks. 

 Fidelity inquired about the possibility of discharging its CBM water into the Tongue River 
and Squirrel Creek, but was told by State DEQ that it did not need a permit because the discharge 
was exempt under state law, Montana Code section 75-5-401(1)(b), which provides: 

Discharge to surface water of groundwater that is not altered from its ambient 
quality does not constitute a discharge requiring a permit under this part if: 

(i) the discharge does not contain industrial waste, sewage, or other wastes; (ii) the 
water discharged does not cause the receiving waters to exceed applicable 
standards for any parameters; and 
 (iii) to the extent that the receiving waters in their ambient state exceed standards 
for any parameters, the discharge does not increase the concentration of the 
parameters. 

 The State DEQ warned Fidelity in that same communication that EPA did not agree with 
the State law’s permit exclusion and “may ask at some point that you obtain an [Montana 
Pollution Discharge Elimination System (MPDES)] permit from us, or an NPDES permit from 
them." EPA told the State DEQ that this State law permit exclusion conflicted with the CW A 
because it “exempt[ed] some discharges otherwise subject to the CWA from NPDES permitting 
requirements.” 

 The Ninth Circuit held that the CBM water was a pollutant subject to regulation under the 
CWA because it is “industrial waste” and “produced water” derived from gas extraction. 
The Ninth Circuit further reasoned that the CBM water was a pollutant consistent with the 
CWA’s definition of “pollution,” because Fidelity's discharges of CBM water altered the water 
quality of the Tongue River. Those discharges caused "pollution" as defined by the CWA. Citing 
PUD No. 1, the Ninth Circuit concluded

 Were we to conclude otherwise, and hold that the massive pumping of salty, industrial 
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waste water into protected waters does not involve discharge of a "pollutant," even though 
it would degrade the receiving waters to the detriment of farmers and ranchers, we would 
improperly undermine the integrity of [the CWA's] prohibitions. (Internal citations and 
quotation marks omitted). 

 The Ninth Circuit then turned to the lower court’s determination that CBM water was not 
a pollutant because Fidelity did not alter the CBM water before discharging it.  

We disagree with the district court's interpretation of the definition. The requirement that 
the physical, biological, or chemical integrity of the water be a "man-induced" alteration 
refers to the effect of the discharge on the receiving water; it does not require that the 
discharged water be altered by man. See Miccosukee Tribe v. S. Fla. Water Mgmt. Dist.,
280 F.3d 1364, 1368 (11th Cir. 2002) ("[I]n determining whether pollutants are added to 
the navigable waters for purposes of the CWA, the receiving body of water is the relevant 
body of navigable water."). A contrary reading of the definition is illogical because the 
goal of the CWA is to protect receiving waters, not to police the alteration of the 
discharged water. See 33 U.S.C. § 1251 (The objective of the CWA is to "restore and 
maintain the chemical, physical, and biological integrity of the Nation's waters"). Here, the 
alteration of the chemical integrity of the Tongue River is "man-induced," as the CBM 
water would not flow into the Tongue River but for Fidelity's methane extraction 
processes, and that must be a focus of our concern under the CWA. Contrary to the district 
court's conclusion, the definition of "pollution" supports a finding that CBM water is a 
pollutant.

Transporting Water From One Water Body To Another

 Finally, the Ninth Circuit addressed the lower court’s finding that CBM water was not a 
pollutant because it was "unaltered," "naturally occurring," and it is only water. The Ninth Circuit 
noted that human transformation of all materials identified in the CWA's definition of "pollutant." 
is not required, since the CWA definition of "pollutant" includes such terms as "rock," "sand," 
and "heat." The introduction of these contaminants, not their transformation by humans,  renders 
them pollutants. By allowing the degradation of the quality of receiving waters, someone could 
“pipe the  Atlantic Ocean into the Great Lakes and then argue that there is no liability under the 
CWA because the salt water from the Atlantic Ocean was not altered before being discharged into 
the fresh water of the Great Lakes.” Rejecting that argument, the Ninth Circuit concluded that in 
light of the CWA's definition of pollutant and pollution and the conclusions of other circuits in 
analogous cases, CBM water is a pollutant pursuant to the CWA.: 

Even though Fidelity argues that CBM discharges are "only water," other circuits have 
held that transporting water from one water body to another can violate the CWA. See 
Miccosukee Tribe, 280 F.3d at 1367 (affirming the district court's grant of summary 
judgment to the plaintiffs where the defendant discharged already polluted water into a 
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navigable water even though the defendant did not introduce additional pollutants into the 
discharged water but only rerouted the discharged water into the receiving water); Catskill
Mountains Chapter of Trout Unlimited, Inc. v. City of New York, 273 F.3d 481, 492-93 
(2d Cir. 2001) (concluding that the transfer of water containing pollutants from one body 
of water to another requires an NPDES permit); Dubois v. U.S. Dep't of Agric., 102 F.3d 
1273, 1299 (1st Cir. 1996) (holding that the transfer of water from one body of water to 
another distinct body of water requires a NPDES permit where the discharged water 
contains pollutants). 

Fidelity attempts to distinguish these cases because they addressed the issue of whether 
there was an "addition" of a pollutant under the CWA, not whether there was a pollutant. 
This distinction is inapposite. The issue of whether CBM water is a pollutant is practically 
indistinguishable from the issues considered by these cases. Fidelity is transporting water 
from the deep aquifers of the Powder Basin and discharging that unaltered water into the 
surface water of the Tongue River. Similarly, each of the cases cited above involve trans-
port of water that could degrade the water quality of receiving waters. The cases apply 
insofar as they reject the argument that discharge of water cannot be a pollutant simply 
because the discharged water is unaltered and transported from one body of water to 
another.

 Colorado Wild, Inc. v. United States Forest Serv., 122 F. Supp. 2d 1190 (D. Colo. 2000) 
involved a challenge by Colorado Wild to the Forest Service's approval of a Master Development 
Plan for Arapahoe Basin Ski Area near Dillon, Colorado. The Plan would allow the operator of 
the ski area to increase its artificial snowmaking operations by diverting water from a tributary of 
the Snake River. The tributary was a relatively clean water source which helped dilute the 
concentration of toxic metals found in the Snake River. Colorado Wild asserted that the 
withdrawal of water from the North Fork would increase the concentration of pollutants in the 
Snake River, exacerbating the Snake River's water quality problems.  Water quality impacts 
arising from the diversion of water rather than the discharge of pollutants do not implicate 
Colorado water quality statutes. Under Colorado law, water quality standards apply only to 
discharges of pollution and not to withdrawals or appropriations of water. Since Plaintiff's 
complaint rested solely upon the allegation that withdrawals of water from the North Fork would 
increase the pollution concentrations in the Snake River, it failed to show any violation of 
Colorado state water quality standards. 

 In Pronsolino v. Marcus, 91 F. Supp. 2d 1337 (N.D. Cal. 2000), the District Court 
addressed the general issue of the extent to which logging and agricultural runoff and other 
nonpoint sources of pollution are relevant in the listing-and-TMDL process of Section 303(d) of 
the Clean Water Act of 1972, 33 U.S.C. 1313(d). According to the Court, “[p]ut more narrowly, 
the issue is whether listing and TMDLs are required for rivers and waters polluted only by 
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logging and agricultural runoff and/or other nonpoint sources, such as the Garcia River.”  Id. at 
1340.

 The District Court discussed at length the various provisions in the CWA that conceivably 
referred to or encompassed non-point source pollution, concluding: 

Under Section 102(a) of the 1972 Act, EPA was to cooperate with other state and federal 
agencies, municipalities and industry to "prepare or develop comprehensive programs for 
preventing, reducing or eliminating the pollution of the navigable waters," giving "due 
regard" to "the protection and propagation of fish and aquatic life and wildlife," among 
other purposes. 86 Stat. 817. Under Section 104(n) and (p), EPA was to promote 
"continuing comprehensive studies of the effects of pollution, including sedimentation in 
the estuaries and estuarine zones of the United  States on fish and wildlife, on sport and 
commercial fishing ..." (86 Stat. 823) and to "carry out a comprehensive study and 
research program to determine new and improved methods and the better application of 
existing methods of preventing, reducing, and eliminating pollution from agriculture ...." 
86 Stat. 824. In sum, while these provisions did not reference TMDLs, they called for 
"comprehensive" programs and studies, including protection of fish and wildlife. 

Id. at 1341-42. 

Unitary Waters Theory

 When the United States Supreme Court decided South Florida Water Management 
District v. Miccosukee Indian Tribe, 541 U.S. ____, 158 L. Ed 2d 264, 123 S. Ct. 1537 (March 
19, 2004), it had the opportunity to decide whether the Unitary Waters Theory should be 
recognized as controlling law. The case involved a flood control canal into which stormwater 
runoff was pumped over a levee into the Everglades Swamp. The issue presented in this case was 
whether pumping water by a water management agency that adds nothing to the water being 
pumped constitutes an "addition" or a pollutant "from" a point source, thereby triggering the need 
for an NPDES permit under the Clean Water Act. The lower court30 held that such pumping 
required an NPDES permit. The Supreme Court reversed the lower court, but remanded the case 
for a determination of whether these two water bodies - the flood control canal into which 
stormwater runoff was being pumped and the Everglades - were separate and distinct or the same. 
From a doctrinal standpoint, the Supreme Court declined to decide whether the Unitary Waters 
Theory should be recognized as controlling law. Under the Unitary Waters Theory, all waters are 
one monolithic entity, and it does not constitute an "addition" to transfer water from one point to 
another. The Solicitor General in his amicus brief in support of SFWMD argued that pollutants 
that are already within any waters of the United States (i.e., the drainage canal) cannot literally or 

30Miccosukee Tribe v. S. Fla. Water Mgmt. Dist., 280 F.3d 1364, 1368 (11th Cir. 2002). 
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logically be “added” to “waters of the United States” in a way that brings them within Section 301 
of the Clean Water Act’s prohibition against “discharge” of a pollutant without a permit. In 
urging the Unitary Waters Theory, the Solicitor General was thus urging the Supreme Court to 
take a doctrinal position on a very significant aspect of water law, whereby the CWA’s “waters of 
the United States” would be a singular concept, and thus only the first discharge of pollutants to 
any “waters of the United States” should be regulated. The majority opinion joined in by eight of 
the nine justices, however, makes it doubtful that the Court will be ready to adopt the Unitary 
Waters Theory at any time in the near future. This case is now on remand. 

 The Miccosukee case, moreover, may be scrutinized carefully by Western states as a 
potential weapon to require diversions of surface water - coerced by court order as was done in 
PUD No. 1 v. Washington Dept. of Ecology, 511 U.S. 7000 (1994) or by consent decree in order 
to avoid violation of the Endangered Species Act - to be subjected to the NPDES permit 
requirement, thereby effectively halting further diversions. While this might be consider a sauce-
for-the-goose-sauce-for-the-gander approach, one might also anticipate that it could be  criticized 
by environmentalists as an unintended use of the law by non-environmentalists as a key weapon 
drawn from the arsenal of the environmental litigation community.  

Potential Models and Guidance for Eastern States

Western States Water Council

 The structure, work and stated purposes of the Western States Water Council, for 
example, provide an excellent model for eastern states confronting and grappling with water 
shortage issues. The Council’s mission statement includes a forward-looking assessment of the 
need for states to cooperate and exchange knowledge and information in management and use of 
limited water resources.31  A large part of the work of the Council is done through its Water 
Resources Committee, Water Quality Committee and  Legal Committee.  

National Water Resources Association

31The Western States Water Council consists of representatives appointed by the 
governors of 18 western states. Its mission statement recognizes that “[a]s states continue to carry 
out their traditional role with regard to water allocation and management, the challenges are 
increasing. With changing and increasing demands on limited water resources, complicated by an 
increasingly complex overlay of federal laws and regulations, the importance of cooperative 
efforts and exchanges by and among states has likewise been magnified. With the continued 
support of its member states, the Council plans to continue to facilitate such vital cooperation.”
See http://www.westgov.org/wswc/org.html 
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 The National Water Resources Association is a nonprofit federation of state organizations 
whose membership includes rural water districts, municipal water entities, commercial companies 
and individuals. NWRA, of which GMDA is a member, is concerned with the appropriate 
management, conservation, and use of water and land resources on a national scope. NWRA 
works to balance the needs of people and the environment. The Association has worked closely 
with the Congress and the Executive Branch for over 50 years, establishing positive relationships 
with key resource management agencies and departments. As the oldest and most active national 
association concerned with water resources policy and development, NWRA was established in 
1932, and can trace its origins to the late 1800's. Its strength is a reflection of the tremendous 
"grassroots" participation generated on virtually every national issue affecting water conservation, 
management and development. NWRA, through its diverse membership, is uniquely positioned to 
bring together agriculture, municipal, industrial, environmental, and recreation water interests 
with a unified voice.

Included in the membership of NWRA are Roza Irrigation District, Washington  State Water 
Resources Association, Elephant Butte Irrigation District, Nampa & Meridian Irrigation District, 
Oregon Water Resources Congress, Colorado River Water Conservation District, Animas La 
Plata, Coachella Valley Water District, Garrison Diversion Conservancy District, San Diego 
County Water Authority, Texas Water Conservation Association, Denver Water Department, 
North Dakota Water Commission, Agri-Business Council of Arizona, Klamath Water Users 
Association, Imperial Irrigation District, Colorado Water Congress, Idaho Water Users 
Association, and Association of California Water Agencies 

WATER 2025

NWRA has taken a position on priorities and conflict resolution for the Bureau of Reclamation’s 
Water 2025 initiative. See http://www.nwra.org/bulletin.cfm?BULLET=195. What follows is a 
summary of that position. 

The nation as a whole has come to take for granted the benefits that flow from the wisdom and 
vision of the policy-makers who, at the beginning of the last century created the federal/non-
federal partnership that settled the West -- The Reclamation Program.  

Reclamation projects authorized by Congress provide numerous and substantial benefits for the 
entire United States. Among those benefits are: (1) flood prevention and protection totaling in the 
tens of billions of dollars; (2) generation of substantial amounts of hydroelectric energy using 
water as a renewable, low-cost fuel source; (3) delivery of irrigation water to hundreds of 
thousands of acres of farmland in semiarid and arid regions that has increased and stabilized 
agricultural production in those regions; (4) water-based outdoor recreation facilities that provide 
recreation for millions of visitors annually; (5) municipal and rural domestic water supplies for 
more than 30 million people; (6) recharge of underground aquifers and water supplies; and (7) 
fish and wildlife habitat including new fisheries, wildlife management areas, and hundreds of 
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thousands of acres of habitat and marshes throughout project distribution systems and facilities.  

NWRA takes the position that over the next quarter century the Bureau of Reclamation should 
focus its efforts on and dedicate increased funding to the following three priorities:

!Optimal Maintenance of Existing Infrastructure  
!Establishment of an Infrastructure Rehabilitation Program  

!Development of New Storage Capacity

OPTIMAL MANINTENANCE OF EXISTING INFRASTRUCTURE 

For the foreseeable future, as urged by NWRA, the fundamental mission of the Bureau of 
Reclamation must be the assurance that the existing water supply infrastructure is operated and 
maintained at optimum levels.  

In the past, the Office of Management and Budget has recommended annual budgets that have 
failed to provide the level of funding required to adequately operate and maintain existing 
projects. Severe fiscal constraints have caused important Bureau maintenance items to be 
deferred. The process of prioritizing work and deciding which items are to be deferred is rather 
simple. A judgment is made on the basis of the consequences for not accomplishing the identified 
work. After several cycles of this decision and prioritization process, the available fiscal resources 
gradually are applied to crisis situations and the Bureau finds itself responding to emergency and 
breakdown maintenance. As a result, the Bureau’s customers often bear additional and 
unnecessary increased O&M costs.  

When the problem became acute in the late 1980’s, the Department and the Bureau pressured 
OMB to provide substantial increases in the Bureau of Reclamation’s annual operation and 
maintenance (O&M) budget. The Bureau was successful in reducing a significant amount of the 
maintenance backlog and thereby averting a crisis situation.

Without an adequate annual operations and maintenance budget, the question simply becomes, 
how many balls can you keep in the air at one time? Given the fact that Bureau of Reclamation 
project water users are required by law to reimburse the Federal Government for operation and 
maintenance expenditures on an annual basis, there seems to be little justification for annual 
O&M budgets that require deferred maintenance to occur and accumulate to a crisis level.  

Above all else, the Bureau of Reclamation must continue to ensure that annual federal budgets 
contain sufficient funding to maintain existing infrastructure in order to insure optimum 
operational efficiency.
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ESTABLISHMENT OF AN INFRASTRUCTURE REHABILITATION PROGRAM 

One of the biggest problems facing water districts today is the timely rehabilitation of existing 
infrastructure. Currently, rehabilitation projects are simply considered operation and maintenance 
costs; therefore, they are required to be repaid within the same year. As existing facilities and 
infrastructure continue to age, many districts are increasingly faced with rehabilitation costs that 
far exceed their ability to repay under current regulations.  

We believe it is imperative that the Bureau of Reclamation and Congress address this growing 
problem before it becomes a crisis situation. Water users are simply looking for a program that 
will allow them to accomplish much needed rehabilitation work and repay the costs over a 
reasonable period of time.  

DEVELOPMENT OF NEW STORAGE CAPACITY

In the West, water infrastructure is every bit as important as transportation infrastructure. It is 
essential to the continued economic growth and development of the region. Water infrastructure 
needs continue to exist. However, on the whole, they are quite different from those of the past 
(i.e. irrigated agriculture).  

The West continues to experience an incredible rate of growth. Nine of the ten fastest growing 
cities are in the West; yet, over the past thirty years the development of new significant storage 
capacity has been minimal.  

No one envisions a future infrastructure development program and financing arrangements like 
the Reclamation program, which facilitated the development and economic growth of the West 
during much of the last century. It is time to recognize and address a new generation of 
infrastructure development needs and financing realities.  

NWRA believes the Bureau of Reclamation should; 1.) Conduct a Westwide survey and 
evaluation of potential new sites for the development of significant storage capacity, 2.) Review 
those unfunded projects authorized by Congress and determine which ones still meet existing 
needs; those that don’t should be deauthorized, and 3.) Establish a program for the evaluation and 
incorporation of new technologies to increase water supplies; in particular, development of 
desalination projects.

There is no question that the financing of future project development will be necessarily different 
than in the past. Times have changed and the national goals accomplished through the 
Reclamation Program have been satisfied. Equally significant is the unfortunate fact that the 
federal government no longer has the discretionary funding resources to devote to such programs.  

A significantly higher percentage of the cost of future development must be borne by State and 
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local government and the project beneficiaries. However, other important sources of revenue must 
continue to be utilized.

Additionally, the National Water Resources Association strongly supports the position that title 
and operational control should be expeditiously transferred to reclamation project beneficiaries in 
those instances where the project is paid out or the beneficiary has prepaid its financial obligation 
to the federal government and the contracting entity is willing and able to assume full 
responsibility for the project.
In order to concentrate on its future goals and objectives, the Bureau of Reclamation should be 
anxious to transfer those projects that can be operated and maintained more efficiently by local 
beneficiaries.

APPROACHES TO RESOLVING CONFLICTS 

NWRA’s position with regard to conflict resolution is embodied in several principles:

1. All stakeholders need to be at the table, even those we disagree with or don't like! In order to 
resolve conflict, you need to have an understanding of all sides of the discussion. For water issues 
this means many stakeholders who hold differing positions. It includes, in most cases, the federal 
government, state government, local governments, irrigation or water districts, environmental 
groups, direct users, and the general public. To exclude any from the discussions could mean an 
incomplete solution at the end of the day or lack of buy-in.

2. There needs to be a commitment to work toward a solution. If all of the parties are committed 
to work towards a solution then progress can be made.  

3. There needs to be good technical assistance and advice. Many of the issues that confront us in 
the water arena are very complicated from a technical standpoint. The need for good technical and 
scientific analysis is an absolute requirement.  

4. Good solutions require time and perseverance. It takes a great deal of time and patience to work 
through complicated and emotional issues. The participants in discussions need to be committed 
to listening and understanding every side of the issue.

In order to make progress toward resolution, relationships are important. It takes time to build 
positive trusting relationships. It takes respect for what the other side has to say. It takes a 
commitment to understanding the issues from the perspective of those who sit on the other side of 
the table.  

It also takes hard work to resolve conflict. The parties need to commit to spending the time 
necessary to understand the issues from all perspectives and then to begin to work on solutions 
(sometimes creative). This takes an immense amount of time and energy!  
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5. It also takes money. In some cases, large amounts of money! Solutions in the water arena 
whether they be for environmental purposes, water supply purposes, or water quality purposes 
require financial resources to accomplish the goal. Once you have hammered out an agreement on 
what needs to be done; the parties also need to agree on who pays for what.

NWRA anticipates that the U.S. Bureau of Reclamation will be viewed has a "enabler" and the 
stakeholders as the "implementers" of future water policy in the West. 

Federal Policy

 The search for common ground in the management, conservation and efficient use of 
water supplies leads ultimately to the need for a more uniform, cohesive, integrated approach to 
water management. It leads to a greater degree of collaboration with federal policymakers as 
eastern and western states work their way through the historical differences in water resource 
management. Organizations like the Western States Water Council and the National Water 
Resources Association have had and will continue to have a substantial and lasting impact on the 
development of federal policy as it relates to water supply and water quality issues. Both have 
developed a strong presence on Capitol Hill and a sophisticated network that promotes and 
enhances communication with the federal agencies directly involved in water, natural resources 
and environmental concerns. Collaboration with federal policymakers and lawmakers is an 
essential ingredient in the comprehensive, integrated development of federal policy, not 
dominance but clear guidance,  in a field of law that has traditionally been the domain of “states 
rights.”32 Central to the development of federal policy is  

The TMDL Process

32The Western States Water Council, for example,  consists of representatives appointed 
by the governors of 18 western states. Its chartered purposes include accomplishing “effective 
cooperation among western states in the conservation, development and management of water 
resources,” maintaining “vital state prerogatives, while identifying ways to accommodate 
legitimate federal interests,” and providing “analysis of federal and state developments in order to 
assist member states in evaluating impacts of federal laws and programs and the effectiveness of 
state laws and policies.” NWRA has a nationwide presence in the field of  management, 
conservation, and use of water and land resources. 
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 EPA's regulations on TMDLs were issued in 1985. 40 C.F.R. 130.7. Summarized, the 
TMDL process, in essence, is the following:

 1. States identify specific waters where problems exist or are expected;   

 2. States set priorities;  

 3. States allocate pollutant loadings among point and nonpoint sources; and  
 4. EPA approves State actions or acts in lieu of the State if necessary.

5. Point and nonpoint sources then reduce pollutants to achieve the pollutant loadings 
established by the TMDL through a wide variety of Federal, State, Tribal, and local 
authorities, programs, and initiatives. 

 States have primary responsibility for developing lists and TMDLs under section 303(d). 
Section 303(d)(1)(A) and the implementing regulations (at 40 CFR 130.7(b)) provide States with 
latitude to determine their own priorities for developing and implementing TMDLs. In particular, 
the flexibility to States offered by the priority ranking process of section 303(d)(1)(A) is a good 
opportunity for incorporating rotating basin or other watershed approaches into the TMDL 
process.

 To understand what a TMDL is, we start with the proposition that in furtherance of the CWA's 
goal of restoring and maintaining the chemical, physical, and biological integrity of the Nation's 
waters, the Act requires point sources of pollution to meet certain technology-based effluent 
limitations.  The CWA's effluent limitation approach focuses on regulating, through the issuance 
of permits and required technology-based abatement methods, the amount of pollutants 
discharged by a pollution source. Natural Res. Def. Council, Inc. v. Muszynski, 268 F.3d 91, 94 
(2d Cir. 2001)  Because the Congress recognized that the effluent limitation approach could not 
achieve the Act's objectives alone, however, the CWA also employs a water-quality-based 
approach to controlling water pollution, requiring states to adopt water quality standards sufficient 
"to protect the public health or welfare, enhance the quality of water and serve the purposes of 
this chapter." 33 U.S.C. § 1313(c)(2)(A). If a state does not set water quality standards--or if EPA 
determines that a state's standards do not meet the requirements of the Act--EPA promulgates the 
water quality standards for the state. Id. § 1313(b), (c)(3)-(4). "Effluent limitation" means any 
restriction established by a State or the EPA Administrator on quantities, rates, and concentrations 
of chemical, physical, biological, and other constituents which are discharged from point sources 
into navigable waters, the waters of the contiguous zone, or the ocean, including schedules of 
compliance." 33 U.S.C. § 1362(11). 

If the required effluent limitations are "not stringent enough to implement [the] water quality 
standards applicable" to a waterbody, the CWA requires that the state "establish a priority ranking 
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for such waters, taking into account the severity of the pollution and the uses to be made of such 
waters." Id. § 1313(d)(1)(A).  For waterbodies so classified, the state is required to establish the 
"total maximum daily load" for pollutants identified by EPA as suitable for TMDL calculation. Id. 
§ 1313(d)(1)(C). The state must establish each TMDL "at a level necessary to implement the 
applicable water quality standards with seasonal variations and a margin of safety which takes 
into account any lack of knowledge concerning the relationship between effluent limitations and 
water quality." Id. A TMDL represents the maximum amount of pollutant "loadings" that a 
waterbody may take in without violating applicable water quality standards, taking into account 
both seasonal variations and a margin of safety. Each state must then submit its "priority list" and 
the corresponding TMDLs for EPA approval. Id. § 1313(d)(2). EPA's regulations define the 
TMDL for a pollutant as the sum of (1) the "wasteload allocation" for point source pollution; (2) 
the "load allocation" for non-point source or natural background pollution; and (3) a margin of 
safety. See 40 C.F.R. § 130.2(g)-(i). 

Daubert Challenges to Expert Testimony in Groundwater-related Litigation

 The need for sound science in addressing water supply and water quality issues relating to 
groundwater is particularly important in the context of litigation., particularly where it relates to 
liability for cleaning up a water source polluted by the release of hazardous waste. The path of a 
contaminant as it leeches though underground aquifers is not within the purview of laypersons' 
understanding, and requires expert testimony to explain to the trier of fact.  Challenges to experts 
called to testify in such cases have been asserted in many groundwater-related cases, as where
experts are sought to testify in litigation brought under CERCLA33 and the array of federal 
antipollution statutes that have been enacted and strengthened in the wake of Love Canal and 
similar highly publicized disasters. 

 In deciding whether to admit expert testimony, a district court must be guided by the 
teaching and progeny of Daubert v. Merrell Dow Pharmaceuticals, Inc., 509 U.S. 579, 125 L. 
Ed. 2d 469, 113 S. Ct. 2786 (1993)). Daubert requires the district court to act as "gatekeeper" 
and to assure that the scientific methodology upon which an expert opinion is founded is reliable, 
i.e., that the expert's conclusion is based on good grounds (the methods and principles of science).

The Daubert Factors

 A determination of reliability requires consideration of the flexible, non-exclusive and 

33The Comprehensive Environmental Response, Compensation and Liability Act of 1980 
(CERCLA) defines "release" to mean "any spilling, leaking, pumping, pouring, emitting, 
emptying, discharging, injecting, escaping, leaching, dumping, or disposing" of hazardous wastes 
"into the environment." 42 U.S.C. § 9601(22)  
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now-famous Daubert factors: (1) whether the theory or technique can be or has been tested; (2) 
whether the theory or technique has been subjected to peer review or publication; (3) whether 
there is a potential or known rate of error for the theory or technique; and (4) whether the theory 
or technique is accepted in the scientific community. 509 U.S. at 589-94, 113 S. Ct. 2796-97.   

 The Daubert Court emphasized that exclusion of scientific evidence is the least favored 
means of rendering questionable scientific evidence ineffective: 

Vigorous cross-examination, presentation of contrary evidence, and careful instruction on 
the burden of proof are the traditional and appropriate means of attacking shaky but 
admissible evidence.  Additionally,  in the event the trial court concludes that the scintilla 
of evidence presented supporting a position is insufficient to allow a reasonable juror to 
conclude that the position more likely than not is true, the court remains free to direct a 
judgment, and likewise to grant summary judgment. These conventional devices, rather 
than wholesale exclusion under an uncompromising "general acceptance" test, are the 
appropriate safeguards where the basis of scientific testimony meets the standards of Rule 
702.

Id. at 2798 (citations omitted). 
The Daubert Framework

 Under the Daubert framework, a district court must determine whether: (1) the expert 
would testify  to valid scientific, technical, or other specialized knowledge; and (2) his testimony 
will assist the trier of fact. Fed. R. Evid. 702; Kumho Tire Co., Ltd. v. Carmichael, 526 U.S. 137, 
119 S. Ct. 1167, 1174, 143 L. Ed. 2d 238 (1999). "The admission of expert testimony from 
technical fields is governed by the same concerns and criteria as the admission of scientific expert 
testimony", but with respect to technical testimony, the "Supreme Court in Kumho Tire explained 
that the Daubert 'gatekeeper' factors had to be adjusted to fit the facts of the particular case at 
issue, with the goal of testing the reliability of the expert opinion." Kumho Tire Co., 119 S. Ct. at 
1175. " 

 Under Daubert a judge at an in limine hearing must make findings of fact on the reliability 
of complicated scientific methodologies and this fact-finding can decide the case. For this reason, 
it is important that each side have an opportunity to depose the other side's experts in order to 
develop strong critiques and defenses of their expert's methodologies.  A detailed factual record is 
required, and this carries with it the requirement for adequate process at the evidentiary stage, 
particularly when a summary judgment may flow from it. Given the "liberal thrust" of the federal 
rules, it is particularly important that the side trying to defend the admissibility of evidence be 
given an adequate chance to do so. Moreover, fairness suggests that each side should have an 
equal opportunity to depose the other side's experts.   
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 Rule 702(2)34 and (3) of the Federal Rules of Evidence require that the expert's testimony 
be the product of reliable principles and methods and that the expert apply the principles and 
methods reliably to the facts. These requirements are discussed extensively in the Daubert line of 
cases. To be reliable, the expert's testimony must be based on the "methods and procedures of 
science" and reflect more than the witness' "subjective belief or unsupported speculation." The 
court must assess whether the "reasoning or methodology" underlying the testimony is 
scientifically valid and whether the reasoning or methodology properly can be applied to the facts 
in issue. 

 In a recent case involving a Daubert challenge to expert testimony, the Fifth Circuit in 
Burleslon v. Texas Dept. Of Criminal Justice, No. 03-50650 (5th Cir. Dec. 9, 2004), was 
confronted with a challenge by defendants to an expert, a medical doctor, who was going to 
testify based on his “radiation hot spot theory,” something the defendants said was nothing more 
than “litigation-driven speculation, not science.” The Court emphasized that whether an expert’s 
testimony is reliable is a fact-specific inquiry and that the factors identified in Daubert form the 
starting point for an inquiry into the admissibility of expert testimony, but  
those factors may or may not be pertinent in assessing reliability, depending on (1) the nature of 
the issue, (2) the expert’s particular expertise, and (3) the subject of his testimony. 

 With this overview of the fundamentals of Daubert challenges, we now turn to recent 
federal decisions that illustrate how courts perform their “gatekeeper” function in the relevant 
context of litigation that involves groundwater. 

The Dura Case

 In Dura Auto. Sys. of Ind., Inc. v. CTS Corp., 285 F.3d 609 (7th Cir. 2002),
Plaintiff argued that it was wrongfully precluded from establishing that defendant's plant was 
within the catchment basin of the water supply's well field, and thus contributed to the 
contamination, since the district court barred plaintiff's expert hydrogeologist from testifying 
concerning the size of the catchment basin. The district court found that the groundwater-flow 
models upon which the expert relied were built by other experts which were not timely disclosed 
to defendant. The appellate court held that exclusion of the hydrogeologist's testimony, and that of 
the untimely identified professional modelers, was proper. The hydrogeologist lacked the 
expertise to determine whether the modeling techniques were appropriately chosen and applied, 
and thus the soundness of his opinion based on the models was in issue. Since the modelers 

34The full text of Fed. R. Ev. Rule 702, as amended, is as follows: “If scientific, technical, 
or other specialized knowledge will assist the trier of fact to understand the evidence or to 
determine a fact in issue, a witness qualified as an expert by knowledge, skill, experience, 
training, or education, may testify thereto in the form of an opinion or otherwise, if (1) the 
testimony is  based upon sufficient facts or data, (2) the testimony is the product of reliable 
principles and methods, and (3) the witness has applied the principles and methods reliably to the 
facts of the case.” 
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engaged in an iterative process that required the exercise of professional discretion in evaluating 
which geotechnical data should be included in the model, the absence of the modelers' expert 
testimony rendered the hydrogeologist's testimony incapable of establishing the extent of the 
catchment basin at the time of the contamination. 

The groundwater stream beneath Defendant CTS's plant, a plant that manufactures plastic by a 
process that employs volatile organic compounds, was 3,000 feet west of the Main Street Well 
Field and ran south rather than east. Dura's plant, which also used these chemicals, was across the 
street from the well field and it was Dura rather than CTS that was a defendant in the EPA's suit. 
Conceivably some of the groundwater beneath CTS's plastics plant had seeped into the well field 
back in the late 1970s or early 1980s, contributing to the pollution discovered in 1981. This could 
only be so, however, if CTS's plant was within the well field's "capture zone" or its catchment 
basin, the area within which groundwater, if present, could be expected to flow to the well field. 
The size of the capture zone would depend on such things as the porosity of the soil and the rate 
at which the well field pumps water. The more it pumps, the larger the capture zone, because the 
removal of groundwater beneath the field causes groundwater to be drawn in by gravity from 
other areas. 

 Groundwater Flow Models: Mathematical Models to Map the Capture Zone

 To use porosity, pumping, and other data that bear on the size of the capture zone to map 
the zone, hydrogeologists build mathematical models consisting of systems of equations that 
show changes in the boundaries of the zone as functions of changes in the causal variables, such 
as porosity. These models are used to predict the future size of capture zones but they can also be 
used to estimate the size of a capture zone in the past if the requisite historical data on the causal 
variables are available, here, for example, data on pumping rates in the late 1970s. Without such a 
model Dura could not prove its case against CTS. A consulting firm retained by the EPA in the 
original suit had placed CTS's plant outside the well field's capture zone, and if this placement 
stood, CTS could not have been a source of the pollution of the Main Street Well Field and so 
Dura would have no right of reimbursement by CTS. 

Dura’s designated expert witness, Valkenburg, was a hydrogeologist who worked for a consulting 
firm, Geraghty & Miller. At his deposition, he admitted that he was not an expert in mathematical 
models of groundwater flow and that the modeling on which he relied for his conclusion that 
CTS's plastics plant was indeed within the well field's capture zone had been done by other 
employees of his consulting firm, using two models, QuickFlow and SLAEM. 

CTS filed a motion in limine to bar Valkenburg from testifying and to dismiss Dura's third-party 
claim. Dura the submitted affidavits from four employees or ex-employees of consulting firm, 
Geraghty & Miller, who had worked on the Dura project. These professional groundwater-flow 
modelers attested that the models they had used, QuickFlow and SLAEM, were reliable and were 
appropriate for determining the well field's capture zone in the late 1970s. The district judge 
granted a motion to strike the affidavits. It then held that without the affidavits there was 
insufficient evidence of the reliability of the models, so it ruled that Valkenburg could not testify. 
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Without Valkenburg's testimony, Dura had no case. So the judge granted summary judgment for 
CTS.

The Seventh Circuit agreed that the hydrogeologist,  Valkenburb, was properly barred from 
testifying under Daubert. The affidavits were properly struck, and Valkenburg's testimony indeed 
lacked an adequate foundation. While there was a smattering of other evidence about the models 
(for example, that they are widely used), it did not establish their appropriateness for mapping the 
well field's capture zone 20-odd years ago. The depth of detail in the Court’s Daubert analysis is 
one of the best on record and should be required reading for any expert called to testify in a case 
involving geohydrological principles, groundwater characteristics or collaborative efforts to create 
models, and for that reason is set forth in full: 

An expert witness is permitted to use assistants in formulating his expert opinion, and 
normally they need not themselves testify. ...The opposing party can depose them in order 
to make sure they performed their tasks competently; and the expert witness can be asked 
at his deposition whether he supervised them carefully and whether his relying on their 
assistance was standard practice in his field. If the requisite assurances are forthcoming, 
the assistants' work need not be introduced into evidence. Rule 703 of the Federal Rules of 
Evidence is explicit that the facts or data in the particular case upon which an expert bases 
an opinion or inference may be those perceived by or made known to the expert at or 
before the hearing. If of a type reasonably relied upon by experts in the particular field in 
forming opinions or inferences upon the subject, the facts or data need not be admissible 
in evidence in order for the opinion or inference to be admitted." 

Assistance by Others With Professional Judgment Beyond the Expert’s

Analysis becomes more complicated if the assistants aren't merely gofers or data gatherers 
but exercise professional judgment that is beyond the expert's ken. (They needn't, of 
course, be assistants. We use the term because that seems the best description of the 
relation of the four affiants to Valkenburg, but it would make no difference if they were 
independent experts.) Now it is common in technical fields for an expert to base an 
opinion in part on what a different expert believes on the basis of expert knowledge not 
possessed by the first expert; and it is apparent from the wording of Rule 703 that there is 
no general requirement that the other expert testify as well. The Committee Notes to the 
1972 Proposed Rule 703 give the example of a physician who, though not an expert in 
radiology, relies for a diagnosis on an x-ray. We too do not "believe that the leader of a 
clinical medical team must be qualified as an expert in every individual discipline 
encompassed by the team in order to testify as to the team's conclusions." ...But suppose 
the soundness of the underlying expert judgment is in issue. Suppose a thoracic surgeon 
gave expert evidence in a medical malpractice case that the plaintiff's decedent had died 
because the defendant, a radiologist, had negligently failed to diagnose the decedent's lung 
cancer until it was too advanced for surgery. The surgeon would be competent to testify 
that the cancer was too advanced for surgery, but in offering the additional and critical 
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judgment that the radiologist should have discovered the cancer sooner he would be, at 
best, just parroting the opinion of an expert in radiology competent to testify that the 
defendant had x-rayed the decedent carelessly. The case would be governed by our 
decision in In re James Wilson Associates, 965 F.2d 160, 172-73 (7th Cir. 1992), where 
the issue was the state of repair of a building and "the expert who had evaluated that state-
-the consulting engineer--was the one who should have testified. The architect [the expert 
who did testify] could use what the engineer told him to offer an opinion within the 
architect's domain of expertise, but he could not testify for the purpose of vouching for the 
truth of what the engineer had told him--of becoming in short the engineer's spokesman." 
.... It is the same here. Valkenburg could have testified that the well field was 
contaminated by volatile organic compounds and that if CTS's plastics plant was within 
the well field's capture zone some of the contamination may have come from that plant. It 
does not follow that he could testify that the plant was within the well field's capture zone. 

Mouthpiece for a Scientist in a Different Specialty

The Daubert test must be applied with due regard for the specialization of modern 
science. A scientist, however well credentialed he may be, is not permitted to be the 
mouthpiece of a scientist in a different specialty. That would not be responsible science. A 
theoretical economist, however able, would not be allowed to testify to the findings of an 
econometric study conducted by another economist if he lacked expertise in econometrics 
and the study raised questions that only an econometrician could answer.  If it were 
apparent that the study was not cut and dried, the author would have to testify; he could 
not hide behind the theoretician. 

We must decide whether the district judge was reasonable in concluding that this was such 
a case. The answer lies in the four affidavits of the Geraghty & Miller employees who did 
the modeling that mapped the capture zone. The affidavits are much alike, and we can 
confine attention to those of James Rumbaugh, who developed the QuickFlow model, and 
of Eric Evans, a current employee of Geraghty & Miller. Rumbaugh's affidavit confirms 
that QuickFlow is a system of equations for mapping a capture zone from data causally 
related to the size of the zone. It acknowledges that modeling groundwater flow (the 
capture zone being, remember, the area from which the groundwater that polluted a given 
site could have flowed) "is inherently not the most precise of scientific tools" because 
"one never possesses complete geotechnical information." (So this is not like taking an x-
ray.)

Most Hydrogeologists Not Experts in Modeling

 As a result, "the process of constructing a valid and useful groundwater model is an 
iterative process that requires the exercise of sound technical judgment in evaluating all 
available geotechnical data to determine what input values should be used with respect to 
each parameter utilized in the model." (In other words, professional discretion--expertise--
is involved.) Rumbaugh goes on to say that in his experience "most hydrogeologists are 
not experts in modeling"--and we know that Valkenburg is not; and groundwater modeling 
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is not the sort of thing that a lab technician or other subprofessional does. Rumbaugh 
therefore "generally works with other hydrogeologists [such as Valkenburg] to provide 
modeling results upon which they can rely." Rumbaugh states that he is familiar with 
SLAEM and while it is not as sophisticated as some groundwater models, it is "entirely 
adequate and appropriate" for answering the sort of question posed by the present case. 
That of course is an expert opinion. It is also his expert judgment (not Valkenburg's) that 
"it was reasonable and appropriate to use QuickFlow" in the case. He calibrated the 
QuickFlow model, that is, compared the results it generated with observable results for the 
current period (obviously, the accuracy of its map of the capture zone in the late 1970s 
cannot be observed). He attests that the kind of calibration he did, though visual rather 
than quantitative, is "an accepted practice in the modeling community." 

Evans's affidavit adds that it is his "opinion today that the hydrogeologic data set available 
to Geraghty & Miller was adequate for the development of a groundwater system model 
that would provide reliable information regarding the area encompassed by the Well Field 
capture zone under certain conditions" and specifically that SLAEM "is a valid tool for 
determining the extent of the Well Field 'capture zone' at various times in the past," 
reflecting "reasonable technical judgments" by himself, the other affiants, and 
Valkenburg. He explains why SLAEM didn't have to be recalibrated and attests that  "the 
use of groundwater models to simulate historic conditions ('backward-modeling') is a valid 
and a commonly applied approach" and that "an inherent assumption" of SLAEM, namely 
"that groundwater flow is two-dimensional," is "valid within the area surrounding the 
[Main Street] Well Field." Obviously, these are expert opinions, not recitations of cut-and-
dried procedures. 

It is apparent from these affidavits that Valkenburg's assistants did not merely collect data 
for him to massage or apply concededly appropriate techniques in a concededly 
appropriate manner, or otherwise perform routine procedures, and that he himself lacks 
the necessary expertise to determine whether the techniques were appropriately chosen 
and applied. Remember that there were two crucial issues--the map of the capture zone 
and whether, if CTS's plant was within it, how much if any of the contamination of the 
well field was due to the groundwater running beneath that plant. Valkenburg was not 
competent to opine on the first issue, and without an expert opinion on that issue Dura 
could not get to the second and so could not prevail. 

Iterative Process: Tinkering With the Original Groundwater Flow Model

 We are not hydrogeologists, but we can imagine that the assertion that visual calibration is
  an adequate substitute for exact measurement, or that groundwater flow is 
"two dimensional" rather than three dimensional, would be controversial in the relevant 
community of experts. More important than these conjectures is Rumbaugh's reference to 
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the construction of a groundwater-flow model as an "iterative process," a fancy way of 
describing tinkering with the original model until it yields satisfactory results. There is 
nothing wrong with such tinkering. But we must be realistic about expert evidence: 
Geraghty & Miller was hired to provide evidence favorable to Dura; so any margin of 
discretion in the construction of the groundwater-flow model could be expected to be 
exploited to Dura's benefit. That discretion was exercised not by Valkenburg but by 
Rumbaugh and the other affiants, for it was they who constructed the model, and the 
"iterative process" by which they did so is beyond the scope of Valkenburg's expertise. 
The quotations that we gave from their affidavits show the breadth of the expert discretion 
that they exercised. Without their testimony explaining and justifying the discretionary 
choices that they made, his testimony would have rested on air. 

Had Dura merely wanted to use SLAEM and QuickFlow to determine the current capture 
zone of the Elkhart well field, we might well have a different case; such use might be 
quite routine. Dura wanted to use these models to determine the capture zone twenty years 
ago. The affidavits make clear that adapting the models to that use required a host of 
discretionary expert judgments for the affiants, not Valkenburg, to make. 

Dura argues that it could not have foreseen that the judge would find Valkenburg 
unqualified  to give expert testimony in this case and therefore it should have been 
forgiven the untimely filing of additional experts' reports. Rule 37(c)(1) states that expert 
testimony may not be presented at trial if the expert's report was not disclosed to the other 
side within the deadline unless the party was justified in missing the deadline or the 
untimeliness of the disclosure was harmless. As some cases fail to note, ... the rule goes on 
to authorize the judge, "in lieu of this sanction . . . [to]  impose other appropriate 
sanctions," and this authorization implies, as United States v. Johnson, 228 F.3d 920, 926 
(8th Cir. 2000), rightly holds, that a judge's failure to impose a lighter sanction might be 
an abuse of discretion even if the party could not show that missing the deadline was 
justified or harmless.... But this is not such a case. Not only was there no justification for 
not disclosing to CTS the opinions of the other experts--for Dura should have known that 
Valkenburg's expertise did not extend to scientific issues at once crucial to the prima facie 
case and likely to be contested. In addition, the suit was in its seventh year when the judge 
acted; to have reopened discovery to give CTS its crack at the additional experts would 
have extended the litigation, and burdened CTS, unreasonably. Dura is a substantial firm 
rather than a hapless individual. Its reticence about disclosing the other experts may have 
been strategic. At all events, in the circumstances the district judge could refuse to 
exercise [leniency] without being thought to have acted unreasonably. 

The Dico Case

 In United States v. DICO, Inc., 266 F.3d 864 (8th Cir. 2001), the issue before the trial 
court and appellate court centered Daubert’s application to diametrically opposed  expert 
testimony from competing experts on whether hazardous waste had migrated through the soil into 
the groundwater. The central factual issue to which the expert testimony was directed, and the 
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subject of this battle of the experts, was whether Dico's releases of TCE migrated into the 
groundwater and caused the contamination at issue.  

 EPA determined that the Des Moines public water supply had been contaminated by 
trichloroethylene (TCE) and other chlorinated volatile organic compounds (VOCs). Dico, Inc. 
was designated as a responsible party and was required to clean up the contamination. Both the 
company and the EPA incurred cleanup costs. Dico was required to pay the EPA'S costs. On 
appeal, the court of appeals held: (1) the district court did not abuse its discretion by admitting 
into evidence the government's expert's interpretation of data at issue; (2) the district court did not 
err by excluding several opinions of the company's expert; (3) the district did not abuse its 
discretion by admitting a disputed deposition testimony offered by the government; (4) the district 
court did not clearly err by finding that the company released TCE on its property.  

 A full understanding of the complexity of the expert testimony presented by both parties 
in this litigation can best be obtained by a detailed review of the facts and testimony at trial. 
 The EPA's theory of the case was that Dico had released TCE on its property via 
numerous sources and activities, including leaks from vapor degreasers that used TCE to degrease 
metal parts manufactured by Dico, spreading TCE-laden sludge as a dust suppressant on the 
ground around Dico's buildings, dumping TCE sludge directly onto the ground cleaning of TCE 
storage drums at Dico's facility. The EPA charged that the TCE released by Dico migrated 
through the soil into the groundwater below Dico's property. 

In its defense, Dico attempted to identify potential alternative sources for the groundwater 
contamination. Dico argued that all of the groundwater contamination the EPA attributed to its 
activities actually originated with polluters located to the north of its property. Dico contended 
that contamination found a mile north of Dico, near the Martin Luther King Expressway (MLKE 
area), migrated with groundwater flowing south into the aquifer below Dico's property. Dico also 
attacked the government's case by arguing that even if Dico released TCE, none of the TCE could 
have migrated far enough down through the soil to reach the groundwater. 

The District Court found Dico liable for the costs incurred by the EPA in cleaning up the 
groundwater at the Site, and awarded  EPA $ 4,129,426.67 in cleanup costs. 

Both at trial and on appeal, Dico objected to the District Court’s evidentiary rulings on the 
admission of expert testimony. It argued that the District Court erred in refusing to exclude the 
testimony of John Robertson, the government's expert hydrogeologist, because "his methodology 
was unreliable."  

The Eighth Circuit first noted that its review of a district court's decision to admit expert  
testimony under Daubert35 v. Merrell Dow Pharmaceuticals, Inc.,  and Kumho36 Tire Co. v. 

35Daubert v. Merrell Dow Pharmaceuticals, Inc., 509 U.S. 579, 125 L. Ed. 2d 469, 113 
S. Ct. 2786 (1993) 
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Carmichael, was for an abuse of discretion.37 Admissible expert testimony must be grounded 
upon scientifically valid reasoning or methodology. The court must examine both the relevance 
and the reliability of the proffered testimony, keeping in mind that the focus must be solely on 
principles and methodology, not on the conclusions that they generate.38 In affirming the 
judgment in favor of EPA and rejecting Dico’s Daubert-based arguments about its own and 
EPA’s experts, the Eighth Circuit provided a cogent and quite revealing analysis of the 
weaknesses of Dico’s expert testimony and what was ultimately more persuasive expert testimony 
presented on behalf of EPA:

Daubert Challenge Directed to Reliability of Expert Testimony

 The Eighth Circuit began with a detailed review of Dico’s challenge to the reliability of 
the expert testimony of EPA’s expert, Robertson, whose computer model played a pivotal role in 
the liability determination:  

Dico does not dispute the relevance of Robertson's testimony. Rather, Dico challenges the 
reliability of Robertson's testimony, urging us to reject his methodology and exclude his 
testimony on several grounds. First, Dico argues that Robertson's analysis of the 
contamination found on its property is fundamentally flawed because he ignored evidence 
suggesting alternative sources for the contamination. Dico argues that Robertson 
improperly excluded from his computer model any consideration of groundwater flow 
onto Dico's property from the north,  failed to consider  the Ingersoll Run as a conduit for 
contamination originating off of Dico's property, n6 disregarded data indicating that the 
amount of TCE in the Dico remediation wells increased after their activation,  and ignored 
all data regarding TCE contamination in the MLKE area.  

Dico also argues that Robertson mischaracterized the soil permeability in the north area as 
low because the United States Department of Agriculture (USDA) classifications of soil in 
this area indicated moderate permeability. Robertson testified that the USDA 
classifications apply only to the upper three to six feet of the soil, and thus are primarily 
meant for agricultural purposes. He distinguished these classes from those of the deeper 
soils in the area, and noted that the wells drilled there could not produce water as would 
wells drilled in an aquifer. Thus, he reasoned that the permeability of the soil was low 
compared to the surrounding areas.  

36Kumho Tire Co. v. Carmichael, 526 U.S. 137, 143 L. Ed. 2d 238, 119 S. Ct. 1167 
(1999)

37General Elec. Co. v. Joiner, 522 U.S. 136, 138-39, 139 L. Ed. 2d 508, 118 S. Ct. 512 
(1997).

38Daubert, 509 U.S. at 595. 
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Moreover, Dico urges us to reject Robertson's analysis because the EPA's report on the 
north area stated that a permeable sand lens thirty feet thick underlaid parts of that 
location.  Dico's argument is unpersuasive; the report itself further states that the "sand 
lens does not appear to be connected hydraulically to the lowland flood plain alluvial 
deposits" found below the Racoon River. The Racoon River sits between Dico and the 
north area, and thus the sand lens appears not to factor into groundwater flow toward Dico 
from the north. The District Court did not abuse its discretion in rejecting Dico's 
arguments on these issues. 

The record undermines Dico's characterization of Robertson's analysis. First, Dico's 
arguments regarding Robertson's computer model are inapposite because Robertson 
testified that the model did not form the basis for his conclusion regarding the origin of the 
contamination.  Robertson used the model for a limited purpose-studying the capture 
zones of the remediation wells within the boundaries of Dico's property. Thus, Dico's 
complaints regarding the data Robertson put into the model are without consequence to 
the validity of his analysis of alternative sources for the contamination. Furthermore, the 
model itself passes scrutiny under Daubert. Known as MODFLOW, the model is 
sanctioned by the EPA and is considered a standard model that is acceptable and 
commonly used by hydrogeologists.  Dico's expert hydrogeologist used the same 
computer model as Robertson in his evaluation of the Site.

Robertson's testimony also shows that he considered each piece of data that Dico alleges 
he ignored. He looked at data regarding whether the Ingersoll Run was a conduit of 
contamination onto Dico's property. Citing the negative results of tests performed on soil 
borings taken close to the Run and on sediment samples from the pond at its terminus, 
Robertson rejected the Run as a possible source.  Moreover, Robertson's testimony reflects 
that he considered the data indicating that the amount of TCE in the Dico remediation 
wells increased after their activation. He explained that he used the continued existence of 
contamination to support his conclusion that TCE in dense non-aqueous phase liquid form 
(DNAPL) existed in the soil beneath Dico's property.  Similarly, Robertson did not ignore 
data regarding contamination in the MLKE area. Rather, he testified that he examined data 
in the reports on the area and considered the amounts and location of the contamination in 
relation to the topography between the MLKE area and Dico's facility. From his study, 
Robertson concluded that the clearly delineated borders of the contamination and the 
different chemical fingerprints of the chemicals of concern present at the MLKE area 
precluded that site from being the source of the TCE removed from the groundwater by 
the Dico remediation well system. Dico's arguments regarding the reliability of 
Robertson's analysis of alternative sources of contamination do not show an abuse of 
discretion by the District Court in admitting Robertson's testimony. 

Dico argues, as a second ground for excluding Robertson's testimony, that his analysis of 
the migration of TCE from the soil into the groundwater at Dico's property is based on 
unreliable methodology. Dico claims that Robertson's "continuous line theory" and 
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conclusion that the contaminants left a trail of DNAPL in the soil are unsupported by the 
record. Dico's challenge rests primarily on the argument that the number of soil samples 
taken was insufficient to support Roberton's conclusions. As part of its examination of the 
contamination on Dico's property, Dico's contractor, Eckenfelder,  Inc., drilled sixty-nine 
deep soil borings on Dico's property, each approximately twenty-five feet deep. From each 
twenty-five foot boring, approximately two small samples were sent to a laboratory for 
analysis. Dico contends that even if every sample tested contained TCE, such a small 
section of each boring was examined that the results cannot reliably support the 
conclusion that contamination existed continuously from the surface to the groundwater. 

Robertson specifically testified that he did not rely on these results to conclude that a 
continuous line of contamination existed; rather, he used the results as a check that 
bolstered a conclusion he had already reached based upon other evidence collected. .... 
The District Court did not abuse its discretion in concluding that Robertson offered 
sufficient factual support for his opinion to withstand Dico's challenge to its admissibility. 

As to Dico's attack upon Robertson's conclusions regarding the presence of DNAPL in the 
soil at the Dico facility, Robertson postulated that the existence of DNAPL in the soil 
accounts for the continued recovery of TCE by the remediation wells on Dico's property, 
in contrast to the defense theory that the remediation wells sucked contaminated 
groundwater from the MLKE area into the aquifer below Dico's property. Robertson 
testified that  Eckenfelder based its conclusion that DNAPL was not present in the soil on 
a solubility threshold that was ten times greater than the standard accepted in the field. 
Several of the measurements of TCE taken by Eckenfelder for its report met the currently 
accepted standard and  thus indicated the presence of DNAPL in the soil. Therefore, his 
opinion was not contrary to the published data and reports; rather, it used that data and 
applied a different and professionally accepted standard. Robertson's conclusion is, 
moreover, in accord with the conclusion drawn by Dico's consultant, Eckenfelder, that 
DNAPL was probably present in the soil at Dico's facility. The District Court did not 
abuse its discretion by refusing to preclude Robertson's testimony on this basis. 

Third, Dico asserts that Robertson's testimony is unreliable because his findings are, in at 
least three instances, based upon insufficient data. Again, because "the factual basis of an 
expert opinion goes to the credibility of the testimony, not the admissibility, and it is up to 
the opposing party to examine the factual basis for the opinion in cross-examination." The 
District Court properly refused  Dico's invitation to exclude Robertson's testimony on this 
ground.

In sum, Dico's objections to the District Court's decision to admit Robertson's expert 
testimony amount to an argument that the District Court should have given more weight to 
Dico's expert's interpretation of the data at issue. Dico has not pointed to any deficiency in 
the reliability of Robertson's testimony that would lead us to conclude the District Court 
abused its discretion. 
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Dico's argument that the District Court misapplied the burden of proof on the admissibility 
of Robertson's testimony is without merit. The record shows that the government laid an 
adequate foundation for the admission of his testimony. "Vigorous cross-examination 
[and] presentation of contrary evidence . . . are the traditional and appropriate means of 
attacking shaky but admissible evidence."39 By noting that Dico failed to present evidence 
of any other methodology that Robertson should have applied, the court merely 
emphasized that Dico's Daubert challenge was not, in the court's view, well-founded. 

Exclusion of Dico’s Expert Opinion Testimony Not Outcome-Determinative

Hydrogeologist Abdul S. Abdul provided expert testimony on behalf of Dico. The District 
Court excluded several opinions offered by Abdul because they were not contained in his 
expert report or otherwise disclosed to the United States prior to the bench trial. Dico 
argues that the District Court erred. 

Dico's objection to the District Court's ruling on Abdul's opinion testimony is without 
consequence. The court specifically stated that "the outcome of the litigation would not 
change even if the above opinions were admitted due to the fact [that] Dr. Abdul and Dico 
has [sic] failed to establish a clear connection between the contamination found in the 
MLKE project area and that pulled from the groundwater beneath the Dico property." 
United States v. Dico, Inc., No. 4-95-10289, at 18 n.12 (S.D. Iowa Feb. 14, 2000) (Ruling 
on Liability and Order Setting Hearing Date). Furthermore, the excluded opinions, even if 
considered, would not persuade this court that the District Court erred in its ruling on the 
admission of Robertson's testimony (or, for that matter, in its findings on causation, see 
infra pt. III). See supra pt. II. A. 

Burden of Proof on Causation

Dico next challenges the judgment against it by arguing that the government failed to meet 
its burden of proof on causation. Dico attacks the two factual findings upon which the 
District Court's liability holding rests. The District Court found that releases of hazardous 
substances occurred on Dico's property and that a causal nexus exists between these 
releases and the groundwater contamination at the Site. As part of the second finding,  the 
court found that the hazardous materials released on Dico's property migrated through the 
soil to reach and contaminate the groundwater. We review these findings of fact for clear 
error. Control Data Corp. v. S.C.S.C. Corp., 53 F.3d 930, 938 (8th Cir. 1995). 

...The District Court found that TCE was released into the soil on Dico's property in four 
ways. First, "some quantity of TCE leaked from known cracks in the degreasing vat 
through the concrete containment pit and into the ground underneath. Second, "Dico 

39 Daubert, 509 U.S. at 596.
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routinely dumped and spread sludge containing TCE residue directly on its property." 
Third, small quantities of TCE leaked during the filling of storage drums with TCE. Id. 
Fourth, railcars delivering TCE to Dico dripped the chemical onto the soil while on Dico's 
property.  Ample evidence in the record supports the District Court's finding that Dico 
released TCE and that it reached the soil. 

Reasonable But Diametrically Opposed Testimony of Competing Experts

Dico also argues that the government offered no proof regarding how TCE moved into the 
soil through the walls of the concrete containment pit holding the degreaser or through the 
concrete slab in the drum storage area. Abdul testified that TCE does not move through 
concrete at any significant rate; Robertson testified that TCE penetrates concrete, both in 
its liquid and its vapor phases, because it is a heavy chemical and is less viscous than 
water. Robertson noted that some of the highest concentrations of contamination at the 
Site were found below these concrete slabs and that, in his experience, high concentrations 
of TCE are often found under concrete-lined containment pits. The expert testimony on 
this question of causation conflicted. Weighing the testimony of both experts, the District 
Court found Robertson's testimony more  persuasive and credible..... The record, taken as 
a whole, shows evidence in support of each basis for the District Court's conclusion that 
Dico released TCE on its property. We hold that the court did not clearly err in making 
this factual finding. 

Dico mounts a similar challenge to the court's finding that TCE migrated through the soil 
and into the groundwater on Dico's property. Dico argues that the District Court based its 
finding entirely on theories drawn from Robertson's testimony, and that because his 
testimony was unreliable and should have been excluded, no basis exists for the finding 
and it is clearly  erroneous. As we previously concluded, the District Court did not err in 
admitting  Robertson's testimony.  Therefore, Dico's challenge also fails. In response to 
Dico's assertion that allowing the court to rely on such "circumstantial evidence of 
proximity" ignores our opinion in Dico II, we emphasize that our decision in that portion 
of this litigation merely reversed a grant of summary judgment. We found a material issue 
of fact, appropriate for resolution at trial, on the question of causation. We did not hold 
that, once the government had been put to its proof on this claim, such evidence could 
never form the basis of a judgment in favor of the EPA. 

After a thorough review of the trial record, a hands-on evaluation of the challenged expert 
testimony presented by both sides to this dispute, including assessment of he factual and scientific 
soundness and reliability of that testimony, the Eighth Circuit concluded that the EPA presented 
evidence that TCE migrated through the soil into the groundwater, that Dico presented evidence 
to the contrary, and that the District Court found the government's evidence more compelling. 
Based on the evidence the District Court had before it, its finding that Dico's releases of TCE 
migrated into the groundwater and caused the contamination at issue was not clearly erroneous..  
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The NutraSweet Case

 The reliability of photographic analysis as a technique for determining the history of 
chemical dumping was the key issue before the Seventh Circuit in NutraSweet Co. v. X-L Eng'g 
Co., 227 F.3d 776 (7th Cir. 2000). Plaintiff brought suit pursuant to the Comprehensive 
Environmental Response, Compensation and Liability Act of 1980 (CERCLA), 42 U.S.C.S. § 
9601 et seq., against defendant for improperly disposing of hazardous compounds which 
contaminated plaintiff's property.  

 The district court entered partial summary judgment for plaintiff, finding defendant to be 
partly responsible for the hazardous wastes. After a bench trial, the district court found that 
defendant was 100 percent liable and awarded plaintiff its full amount of damages. Defendant 
appealed and the Seventh Circuit affirmed judgment for plaintiffs, holding that the district court 
did not abuse its discretion in limiting defendant's expert testimony due to defendant's untimely 
filing of its supplemental expert report or in determining that plaintiff's expert's techniques and 
methods were sufficiently reliable to base his opinion. 

Aerial Photos Used to Determine Chemical Dumping History

 The Court addressed the defendant’s Daubert-based argument that plaintiff’s expert 
testimony had been improperly admitted under the reliability prong of Daubert and that the 
expert’s use of aerial photographs by experts to determine the history of chemical dumping at a 
specific and identifiable site was thus error:

X-L does not argue that the district court failed to follow the two-part Daubert
framework; rather, it disputes the court's application of it. Specifically, X-L argues that Dr. 
Ball's opinions were not based on reliable methods and techniques, the first part of the 
framework. X-L does not challenge the reliability of solvent degradation (speciation), 
chemical chromatography, or Darcy's equation for groundwater migration; these are all 
tested, well-accepted, and frequently used methodologies or technologies in the fields of 
hydrology and environmental engineering. But X-L argues that it is speculation to look at 
a sequence of aerial photos to determine the history of chemical dumping. 

Initially, it must be noted that Ball used these photographs in conjunction with his other 
tests as a means of confirming his hypothesis. Ball first used chromatography to determine 
that the same type of VOCs were on the NutraSweet and X-L sites. The relative stages of 
decay of the VOCs on the respective sites, which he determined by soil degradation or 
speciation, showed that the VOCs on the X-L site were much older than those on the 
NutraSweet site. And the rate of groundwater migration of VOCs on the NutraSweet site, 
determined by using Darcy's equation, confirmed their approximate ages. Ball then 
analyzed historical photographs of the sites to further confirm the dumping sequence: the 
photos showed that X-L paved over a large part of its property in the area where 
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concentrated solvents had been dumped on its property about the time the other tests 
(degradation and groundwater migration) had indicated that concentrated solvent dumping 
began on NutraSweet's property. To Ball, the photographic analysis confirmed his 
hypothesis because in his experience people do not dump solvents on asphalt or concrete 
(e.g., on parking lots) because they eat away at the material.   

Well-Accepted Technique Bearing Sufficient Indicia of Reliability

Furthermore, the district court did not abuse its discretion in concluding that photographic 
analysis is a well-accepted technique in this area so as to bear a sufficient indicia of 
reliability. Nor did it abuse its discretion in concluding that Ball could interpret the aerial 
photos based on his own experiences and expertise. As noted, "the test of reliability is 
'flexible'" when examining an expert's technical knowledge and the techniques he 
employs. The district court enjoys "the same broad latitude when it decides how to 
determine reliability as it enjoys in respect to its ultimate reliability determination." Id. 
(emphasis in original). Ball testified that historical analysis  of aerial photographs is an 
accepted tool in his field and that in fact the EPA requires the historical analysis of such 
photos and has its own team for doing this. The district court did not abuse its discretion in 
concluding that the common and official acceptance of photographic analysis made it 
sufficiently reliable. Id. ("'acceptability' in the relevant scientific community" is a factor 
"which might prove helpful in determining the reliability of a particular scientific 'theory 
or technique'"). Dr. Ball also testified that he had been interpreting aerial photos for about 
twenty years and that he had developed an expertise in that area. His work experience 
made his interpretation of the photos in this case sufficiently reliable. 

Specialized Knowledge of Reliable Techniques and Methods vs Knowledge of Incident

X-L's second criticism of Dr. Ball's opinion is that he did not have essentially "direct" 
evidence that X-L was the source of the concentrated dumping on its and on NutraSweet's 
property. Nor, X-L argues, did he have "specialized knowledge that X-L was the source of 
this dumping. True, unlike with the mop-bucket dumping, Dr. Ball could not point to 
videotape directly connecting the contamination to X-L's activities. But as an expert 
witness, Dr. Ball was not required to have direct evidence or a personal observation that 
X-L was illegally dumping VOCs. Contrast Fed. R. Evid. 701 (discussed in United States 
v. Santos, 201 F.3d 953, 963 (7th Cir. 2000) (rule governing testimony by lay witnesses 
does not interdict all inference drawing by such witnesses, but the inferences must be 
tethered to perception, to what the witness saw or heard)). As an expert witness, Dr. Ball 
could use his "specialized knowledge" of reliable techniques and methods (as opposed to 
"specialized knowledge" of the incident in question) to form an opinion. Specifically, he 
could use the chromatography results to determine that the solvents on NutraSweet's 
property were of the same type (were from the same source) as those on X-L's property. 
Through groundwater migration test results, he could trace some of the concentrated 
solvents on NutraSweet's property as migrating from X-L's property. Through soil 
degradation, he could determine the relative ages of the solvents on the two sites. He could 
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then combine this information, the aerial photographs, and the fact that X-L used solvents 
that would produce the VOCs found on both properties (and NutraSweet did not) and 
come up with a theory (or opinion) as to where the solvents came from and how they got 
there: X-L's activities... 

 The Seventh Circuit concluded on the basis of it review of the lower court proceedings 
that while the reliability of Ball's opinion was largely dependent upon the data gathered by others, 
rather than his personal observation of the site, that data was verifiable, and Dr. Ball used reliable 
methodologies in reaching his opinion. Further, the Court noted, while "shoddy preparation by an 
expert might evidence a lack of professional qualifications," in this case the Court was not 
prepared to say that the district court's decision to admit Ball's testimony was an abuse of 
discretion.   

 In a case involving claims of direct groundwater contamination, a major issue dealt with 
Dr. Ball’s expert testimony on aerial dispersion of arsenic contamination and his failure to use 
computer modeling to recreate the path taken by certain emissions from a facility. That expert 
testimony triggered a Daubert challenge that proved to be a pivotal factor in Ludwig v. 
Pilkington N. Am., Inc, 2004 U.S. Dist. LEXIS 21349 (N.D. Ill. Oct. 25, 2004). There, Plaintiffs 
brought a class action lawsuit against defendant company in which they sought injunctive relief 
from the company with regard to the generation and release of contamination, to reimburse them 
for costs incurred, and to recover compensatory and punitive damages. The company moved for 
partial summary judgment on the issue of direct groundwater contamination and soil 
contamination from aerial dispersion of arsenic. 

Since 1931, Pilkington had owned and operated a glass manufacturing facility which was adjacent 
to the village of Naplate. Plaintiffs allege that Pilkington had, over the course of 70 years, 
negligently, recklessly, and/or intentionally disposed of arsenic-containing waste in multiple 
quarries located on the company's property as well as in adjacent off-site areas. The company 
asserted that plaintiffs' claims of direct groundwater contamination and soil contamination from 
airborne arsenic pollution were barred by Illinois's five-year statute of limitations. The court 
found that he information disseminated by Naplate officials and by the company stated over and 
over again that the middle aquifer, containing Naplate's drinking water, was not contaminated 
with arsenic. These circumstances established a genuine issue of material fact concerning when 
plaintiffs should have discovered the contamination of their groundwater. Whether the company's 
tortious activity had, in fact, been ongoing was also a genuine issue of material fact. Plaintiffs' 
expert's analysis met the reliability requirement of Fed. R. Evid. 702 and Dauber and would assist 
the jury in rendering a decision. 

The District Court’s evaluation of Dr. Ball’s expert testimony, its assessment of the reliability of 
that testimony under Daubert and Rule 702, and its ultimate acceptance of that expert testimony 
as sufficient to avoid a motion for partial summary judgment provides an interesting insight into 
how a trial judge assesses an expert when that expert has opted to use a technique and approach 
that has the potential to be less accurate that a modeling approach.  
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Just over one month before the liability phase of this case was set to begin, Pilkington, 
with leave of this court, filed a motion for partial summary judgment on the issues of 
direct groundwater contamination and soil contamination from aerial dispersion of arsenic. 

Pilkington argues that Plaintiffs' claims of direct groundwater contamination and soil 
contamination from airborne arsenic pollution are barred by Illinois's five-year statute of 
limitations. With respect to the groundwater contamination, Pilkington claims that Naplate 
residents were aware or should have been aware of the possibility of groundwater 
contamination long before February 1998, five years prior to filing the instant Complaint. 
To support this argument, Pilkington points to the long-time discussions between 
Pilkington, Naplate officials, and Naplate residents, concerning the possibility of 
groundwater contamination. Beginning in 1986, Naplate officials and residents were 
informed by Pilkington that the St. Peter Sandstone aquifer ("the upper aquifer") was 
contaminated with arsenic. The upper aquifer is one of three separate aquifers through 
which groundwater passes under Naplate; the aquifers are separated by layers of stone. 
Although the upper aquifer was not used for drinking water, there was some concern of 
cross contamination to the New Richmond Sandstone aquifer ("the middle aquifer"), 
which does supply Naplate's drinking water. 

Pilkington's arguments, however, lose much of their force when the results of its own 
testing of the middle aquifer is taken into consideration. In response to its concerns as well 
as the community's concerns over contamination of groundwater, Pilkington engaged in 
extensive groundwater testing between 1986 and 1995, which showed either no 
contamination or minimal contamination. Information concerning the lack of 
contamination in the middle aquifer was actively disseminated throughout Naplate by 
Pilkington's representatives and the media. The following are some relevant examples: 

. On May 28, 1986, Naplate's Board President granted Pilkington permission to install 
groundwater monitoring wells in Naplate. 

. On September 17, 1986, Robert DiNardo, a Pilkington representative, stated in the 
Ottawa Daily Times "we are not concerned that anyone is at risk." 

.On September 18, 1986, the Ottawa Daily Times reported that Naplate's drinking well 
was tested and no concentration of arsenic was found in Naplate's drinking supply. 

. On January 6, 1987, the Ottawa Daily Times reported retesting mirrored previous results 
showing no contamination in the public drinking water. [*6]  

. On April 29, 1991, Ed Ryan, a company environmental engineer, stated in the Ottawa 
Daily Times that "we've been working with the EPA on this all along. Nobody's at risk. 
Nobody's drinking the water [that's contaminated]." 

. In June 1992, the middle aquifer tested positive for arsenic in the amount of 0.0066 
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mg/L, an amount well below the IEAP's standard of.05 mg/L. 

The information disseminated by Naplate officials and by Pilkington stated over and over 
again that the middle aquifer, containing Naplate's drinking water, was not contaminated 
with arsenic. This, in my opinion, could have led the Plaintiffs to reasonably believe that 
Naplate's groundwater had not been contaminated. More importantly, class representatives 
Kim Nanouski and Lloyd Ludwig testified in depositions that they did not have 
knowledge of groundwater contamination before 2002.  

Sound Enough Methodology: Statistical Signatures of Contamination

Pilkington argues for summary judgment on Plaintiffs' aerial contamination claims 
because, in Pilkington's opinion, Plaintiffs have not presented any admissible evidence 
showing that aerial arsenic emissions emanating from Pilkington's Ottawa facility caused 
contamination in Naplate. In support of that theory, Pilkington argues that the opinion of 
Plaintiffs' expert, Roy Ball, on aerial dispersion of arsenic contamination, is inadmissable 
because it is not based on what Pilkington considers to be a sound enough methodology to 
satisfy Fed. R. Evid. 702 and Daubert. See Cummins v. Lyle Indus., 93 F.3d 362, 368 
(7th Cir. 1996). Pilkington's criticisms of Dr. Ball's analysis lie primarily with his failure 
to use computer modeling to recreate the path taken by the emissions allegedly released 
from the Ottawa facility and his failure to consider other locations as sources of arsenic 
emissions. 

Instead of modeling, Dr. Ball relied on information provided about the actual amount of 
arsenic released and historical wind patterns. He undertook a statistical analysis of the data 
and rendered his opinion based on that analysis. As part of this analysis, Dr. Ball 
compared the statistical signatures of contamination found within Naplate to 
contamination found within the Ottawa site. In Dr. Ball's opinion, this comparison showed 
a direct correlation between the contamination present on the Ottawa site and the 
contamination found in Naplate. While this approach may, according to Pilkington's 
expert, be less accurate than a modeling approach, it is sufficiently reliable to warrant the 
jury's consideration. Pilkington's criticisms of accuracy are best directed towards weight, 
not admissibility. Furthermore, Dr. Ball states that his analysis [*10]  was done in 
accordance with a statistical technique described in many standard textbooks and endorsed 
by USEPA guidance documents. It is my opinion that Dr. Ball's analysis meets the 
reliability requirements of Rule 702 and Daubert and will assist the jury in rendering a 
decision in this case. 

 In New Mexico v. G.E., 2004 U.S. Dist. LEXIS 18932 (D. N.M. 2004), New Mexico, as 
trustee for its water consuming citizens, asserted claims for statutory and common-law public 
nuisance and negligence under New Mexico law arising from the alleged hazardous chemical 
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contamination of groundwater by defendants. The State sought an award of monetary damages to 
compensate its citizens for the loss of use of the contaminated groundwater and asked the district 
court to assume the existence of specific facts supporting their generalized allegation that a "deep, 
deep" plume of contaminants existed hundreds of feet below the reach of the existing remediation 
system, that the defendants did not intend to treat. The State sought to recover monetary damages 
not available under CERCLA. The trial court granted the defendants summary judgment on the 
state law, non-CERCLA claims where the State as trustee for its water users failed to provide 
sufficient evidence of injury showing that an alleged "deep, deep contaminant plume" did exist.  
Summary judgment was granted in favor of the defendants on the entirety of the plaintiffs' state 
law claims.  

Hazardous chemical contamination of groundwater underlying the area referred to as the 
South Valley Site in Albuquerque, New Mexico allegedly resulted from decades of the 
Defendants' manufacturing and industrial operations at the Site. Plaintiffs alleged that the 
contamination has rendered a significant volume of that groundwater unavailable for 
appropriation to its highest and best use as drinking water for human consumption, and 
thus caused injury to the State's interest as trustee in making the water available for 
appropriation. Plaintiffs filed this action seeking an award of monetary damages to 
compensate the State of New Mexico for the loss of use of the contaminated groundwater. 

The triable issues as formulated by the court included the following: 

1. What is the nature, location and extent (in both volume and concentration) of the 
chemical contamination of the groundwater underlying the South Valley Site that exists 
beyond the reach of CERCLA (e.g., petroleum hydrocarbons only) and/or outside the 
intended scope of the existing EPA remediation? 

2. What is the volume of in situ groundwater beneath the South Valley Site that has been 
injured and rendered unavailable (e.g., as drought reserve) for use as drinking water 
because of that chemical contamination? 

When asked what lies beyond the intended scope of the existing EPA remediation  as 
Plaintiffs would define it, counsel asserted that sampling data "irrefutably demonstrates 
the existence of a contaminant plume or plumes 800-1,000 feet below ground surface and 
400-500 feet outside of the intended scope of the existing EPA remediation," what 
Plaintiffs' counsel calls "the deep-deep aquifer contamination." As evidentiary support for 
this, Plaintiffs rely on the intended testimony of their expert, Dr. Dennis E. Williams, who 
proffered testimony at the December 9th evidentiary hearing that there were "deep hits 
that are below the depth of the deepest GE extraction well," and that "the deep zone 
[remediation system] doesn't go much below 4,600 feet, [and] there's some known 
contamination quite a bit deeper," as reflected in data gathered in connection with the 
EPA-ordered remediation.  Plaintiffs also point to a GE memorandum and letter indicating 
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in 1993 that the City of Albuquerque's municipal San Jose 6 Well had served as a 
"'vertical conduit for downward contaminant migration,'" and another 1993 memorandum 
suggesting "'that there exists a plume that lies significantly below the bottom of our main 
plume, at least in the vicinity of SJ-6 and WB-4.'"    

Proof of “Deep, Deep” Contamination Plume

In effect, then, Plaintiffs rely upon specific facts showing that the existing remedial system 
is detecting further contamination and is treating it by adding additional extraction and 
monitoring wells as support for an inference that the system is not detecting and not 
treating contamination, an inference that there yet exists undetected "deep, deep" 
contamination that the system does not and will not treat. Viewed through Plaintiffs' eyes, 
direct evidence of the system's remedial efficacy becomes inferential proof of its 
deficiency.

Like the Loch Ness Monster: “Down There Somewhere”

The proffered expert testimony cited by Plaintiffs discussed the possibility of a deeper 
contaminant plume, based upon the absence of a uniform geological barrier preventing the 
downward migration of contaminants: 

Q. . . . [I]is there any site-wide low-permeability zone around 4,600 feet that would 
impede or prevent the downward movement of heavier contaminants such as VOCs? 

 A No, not in the upper Santa Fe Group. 

Dr. Williams testified that the fact that current sampling data does not show the presence 
of a deeper plume "doesn't mean a plume still isn't there," and he talked at some length 
about the behavior of such a plume "if" it is there. But Dr. Williams did not proffer an 
opinion concluding that the available sampling data "irrefutably demonstrates the 
existence of a contaminant plume or plumes 800-1,000 feet below ground surface and 
400-500 feet outside of the intended scope of the existing EPA remediation" at South 
Valley based upon his own analysis of that data; nor did he offer any specific estimate as 
to the volume, concentration or location of such a plume or plumes based upon his 
groundwater and solute transport modeling. And Dr. Williams is Plaintiffs' only expert 
witness proffered to testify as to contaminant plume volume, content and location. 

Much like Scotland's famed Loch Ness monster, the Plaintiffs' "deep, deep contaminant 
plume" is believed to be "down there somewhere," and has not been conclusively proven 
not to exist, but its proponents have yet to come forward with significant probative 
admissible evidence of specific facts affirmatively demonstrating that it does exist. And 
here, at least, the proponents of the "deep, deep contaminant plume" bear the burden of 
proof.
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 In granting summary judgment on all of the state law claims, the trial court emphasized 
that plaintiffs had failed to come forward with significant, probative evidence in specific factual 
form showing the existence of "chemical contamination of the groundwater underlying the site in 
question, despite an ability to muster such evidence: 

 New Mexico is not without its own investigative resources [but] has elected to drill no 
wells at all to verify the existence of the hypothesized "deep, deep contaminant plume" 
beyond the existing monitoring system. Instead, Plaintiffs attempt to infer the plume's 
existence from the lack of current data that conclusively demonstrates its absence. 

Plaintiffs have failed to present a sworn averment of sufficient evidence in specific, factual 
form confirming the presence of the unremediated above-MCL or above-NMWQCC n33 
contaminant levels that Plaintiffs allege, or permitting any reliable factual determination 
of the volume of water purportedly affected. They have proffered no recent or current well 
sample data from the deeper region of the aquifer beneath South Valley--the region where 
the "deep, deep contaminant plume" purportedly resides--from which their own expert 
could make a reliable estimate of the plume's current composition, volume or location. 

As to Defendants, ... Plaintiffs have failed to come forward with sworn averments of 
significant, probative evidence in specific factual form showing the existence of "chemical 
contamination of the groundwater underlying the South Valley Site that exists beyond the 
reach of CERCLA (e.g., petroleum hydrocarbons only) and/or outside the intended scope 
of the existing EPA remediation sufficient to raise a genuine issue for trial on the element 
of injury. 

 Expert testimony based on computer modeling in a groundwater contamination case was a 
central issue in City of Wichita v. Trs. of the Apco Oil Corp., 306 F. Supp. 2d 1040 (D. Kansas 
2003). This was a CERCLA private party action brought by the City against various business and 
individual potentially responsible parties (PRP), seeking to recover past and future response costs 
from defendants. In ruling for the City, the District Court found liability for contribution, 
apportioned past remediation costs, and granted a declaratory judgment as to future costs.  

 The court’s analysis of the factors that must be considered in admitting expert opinion 
testimony in the form of computer modeling is an excellent example of a practical application of 
Daubert. The court first noted that computer modeling, moreso than field methods, is a reliable 
means of tracing contamination of an aquifer when the contamination comes from several 
potentially overlapping sources:

Computer modeling is an accepted and, in appropriate circumstances, reliable method for 
use in determining groundwater flow and contaminant transport in an aquifer, and to 
evaluate the effectiveness of remedial alternatives. This is especially true when there is 
extensive and overlapping contamination from multiple sources, where contamination 
cannot be traced entirely to a specific source and when the extent of contamination is 
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difficult to determine by "field methods" such as geoprobing and drilling test wells. 
Nevertheless, even in the best of circumstances, a model is only an estimate and the 
accuracy of the estimate depends to a considerable extent on the data selected for use in 
the computer model, the quality and reliability of that data and, of course, the skill of the 
modeler. Smith acknowledged that modeling results are not a perfect match to actual 
conditions but rather an approximation of what happens in reality. He conceded that his 
modeling techniques and methodology are not based on any specific guidelines or 
standards, but rather on his "professional judgment." 

 Models are tested by calibration, which Smith generally described as: 

“Well, model calibration is the process whereby the parameters that control flow 
and flow characteristics, flow directions, are adjusted to match to a reasonable 
degree the data that we have from the field. Because we're dealing with the 
subsurface, you can't measure characteristics at every location at the site and so the 
calibration process is how you adjust for that.  

The actual process itself consists of repeatedly running the model, making changes 
to the most sensitive parameters, comparing the results of those simulations to the 
field data and then adjusting in an iterative type fashion. 

   
Once you meet this criteria of a reasonable fit to the field data, then you consider 
the model calibrated. 

        
Model Inconsistent With Reality: Not Confirmed by Field Data

Examples of field  data include source locations and degradation rates of the contaminant, 
in this case chlorinated solvents, which degrade from PCE to TCE to DCE to VC. If the 
area of contamination or "plume" simulated by the model does not match the area defined 
by field data, the modeled plume can be "truncated" to, in effect, eliminate any areas 
where the model says there is contamination but the field data says there is not. However, 
apparently using his "professional judgment," Smith did not always "truncate" areas where 
the model showed contamination but the field data did not. He acknowledged, for 
example, that his model at APCO was not consistent with reality because it modeled 
contamination north or upgradient of APCO which was not confirmed by field data. Yet 
he did not truncate that area. The effect of this use of "professional judgment" was to 
allocate contamination to APCO which APCO could not have caused. 

Two Reports on Allocation Models and Two Divergent Methods

Smith prepared two reports regarding allocation models. All of the information he used to 
prepare his second report was available when he prepared his first report. Nevertheless, 
Smith's modeling methodology or technique changed. A predominant feature of the model 
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in his second report was a "plug," a subsurface condition of reduced hydraulic 
conductivity or lower permeability - a measure of how well fluid flows through the 
subsurface medium. The existence or non-existence of the plug could have been 
confirmed by drilling a test well, but Smith did not request that be done. The size of the 
Reid plume was dramatically increased by the addition of the unconfirmed "plug." 

Divergence From Usual Practice

In his first report, Smith modeled both PCE and TCE, the so-called "parent products" 
which he assumed had been spilled or otherwise introduced into the environment at 
numerous source areas at the Site. The significance of using PCE or TCE is important 
because they are produced and used commercially. In his second report, at the Reid and 
APCO locations only, and in consultation with Olsen, Smith modeled DCE as a parent 
product. DCE is a "daughter product" which exists only as a product of dechlorination. 
Even though he was modeling DCE, Smith varied from accepted or customary modeling 
techniques by modeling the ACL for VC at APCO and Reid locations only, instead of 
following the usual practice of using the same ACL as the modeled product, e.g., 
PCE/PCE. Smith did not disclose this divergence from usual  practice in his second report; 
it was discovered at his deposition. Smith claimed that after talking with Olsen, they 
decided to model DCE to simulate the degradation of DCE to VC at the Reid plume. The 
court cannot accept this all-too-convenient explanation. Smith acknowledged that never 
before in his professional career had he modeled a parent product using the ACL for a 
daughter or surrogate product. He had never seen any literature which approved the use of 
a surrogate. Smith admitted that if he had modeled DCE using the corresponding ACL line 
for DCE, the resulting simulated plume would have been "considerably smaller." In 
contrast to what appears to be a shortcut by Smith, when ALT's McBean wanted to know 
the plume sizes for parent and daughter products, he modeled them both. Had Smith done 
something similar, his work might have retained more credibility. Finally, Smith and 
Olsen knew that allocation modeling was for use in this case. In other words, they knew
[*1110]  the rules of the game. Smith's failure to follow the rules by not disclosing his 
change from usual modeling methodology cannot be seen as an innocent mistake. This 
damaged not only Smith's, but Olsen's, credibility, too.   

Allocation Modeling Techniques Not Peer Reviewed or Generally Accepted

The remaining Daubert factors can be quickly disposed of. While the evidence was 
conflicting about whether DYNFLOW and DYNTRACK had been peer-reviewed, it is 
clear beyond question that Smith's particular use of DYNFLOW and DYNTRACK in 
connection with his allocation modeling for the Site had never been peer-reviewed. There 
was no evidence that his allocation modeling technique was accepted by the scientific 
community. Similarly, since Smith's allocation modeling technique was unique to this 
case, there could be no known rate of error. These are merely examples of problems 
associated with Smith's modeling techniques. No useful purpose will be served by 
describing others. 
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Ipse Dixit of the Expert Not Enough

Rule 702's third requirement is that the witness must apply the principles and methods 
reliably to the facts of the case. For the reasons already noted, the Court finds that Smith 
did not do that. As the Supreme Court observed in GE v. Joiner, 522 U.S. 136, 139 L. Ed. 
2d. 508, 118 S. Ct. 512, 519 (1997): "nothing in either Daubert or the Federal Rules of 
Evidence requires a district court to admit opinion evidence that is connected to existing 
data only by the ipse dixit of the expert. A court may conclude that there is simply too 
great an analytical gap between the data and the opinion offered." Joiner involved 
exclusion of expert testimony in connection with a summary judgment ruling. The Court's 
words apply with even more force to consideration of opinions following a full court trial. 
There are simply too many gaps in Smith's testimony. 

Helpfulness to Trier of Fact

In countless opinions, courts have observed that an overriding purpose of expert testimony 
is helpfulness to the trier of fact. The vast majority of these opinions analyze a judge's 
decision to admit or exclude expert testimony offered in a jury trial. In this court trial, the 
written transcript does not adequately reflect the difficulties with the presentation of 
Smith's unnecessarily long, complex and confusing testimony. Both Smith and his 
presenting counsel were admonished that the court was having great difficulty 
understanding Smith's testimony. The admonitions went unheeded. Eventually, the 
problem became so bad that the court threatened Smith with contempt and restricted him 
to "yes or no" answers on cross-examination, a step which was not necessary with any of 
the other witnesses, many of whom were experts. In the end, Smith's testimony did little to 
help the court reach a decision in this difficult case. Accordingly, Smith's testimony and 
his modeling work are accorded little weight. 

 Idaho Rural Council v. Bosma, 143 F. Supp. 2d 1169 (D. Idaho 2001) provides an 
example of an unsuccessful Daubert challenge to experts whose methodology was found to be 
scientifically valid. The court in Bosma faithfully followed the intent of Rule 702 of the newly 
amended Federal Rules of Evidence, embodying Daubert’s principles, showing that the new rules 
do not necessarily impose a more restrictive test for determining when expert testimony is 
admissible.   

 Defendants, owners and operators of the Grand View Dairy, a dairy farm, were sued by 
plaintiff, a non-profit farming corporation, for alleged violations of the Clean Water Act. After the 
dairy farm had obtained a National Pollution Discharge Elimination System permit, plaintiff filed 
suit, alleging that the dairy farm had failed to comply with the permit since it had discharged and 
continued to discharge pollutants into the waters of the United States, specifically, discharge into 
tory groundwater. The dairy farm disputed the allegations and moved for summary judgment. The 
court denied the motion for summary judgment because there were questions of material fact 
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about the dairy farm's compliance with their permit and issues of material fact about whether the 
discharges could have been traced from their source to the polluted spring. The dairy farm's 
motion in limine to strike the experts' testimony was denied because the Daubert factors were met 
that established that the methodology was scientifically valid. 

Expert Testimony to Show Groundwater Hydrologically Connected to Surface Water

 The dairy farm defendant filed a motion in limine requesting the court to strike the 
testimony of Alan Gay, one of the Plaintiff Idaho Rural Council’s expert witnesses, based on Rule 
702 of the Federal Rules of Evidence, as amended to conform to the United States Supreme Court 
decisions in Daubert  and Kumho.

The Bosmas argue that the methods Gay uses to draw his conclusions do not satisfy the 
test of reliability imposed by the Rule. It is true, that the trial judge is charged with the 
responsibility of making sure "that any and all scientific testimony or evidence is not only 
relevant, but reliable." ...The drafting history of the Rules, however, manifests a "liberal 
thrust," and their "general approach [is to] relax the traditional barriers to 'opinion' 
testimony."... The trial judge must thus make a "preliminary assessment of whether the 
reasoning or methodology underlying the testimony is scientifically valid and of whether 
that reasoning or methodology properly can be applied to the facts in issue." 509 U.S. at 
592-93. Still, "vigorous cross examination, presentation of contrary evidence, and careful 
instruction on the burden of proof are the traditional and appropriate means of attacking 
shaky but admissible evidence." Kumho applies this same approach to "testimony based 
on 'technical' and 'other specialized' knowledge." Thus, although Daubert, Kumho, and 
the recent amendments to Rule 702 reflect a change in the way that the trial court must 
look at expert testimony, they do not necessarily impose a more restrictive test for 
determining when expert testimony is admissible. 

Water Balance Study Method 

IRC offers the testimony and report of Gay to show that wastewater from the Grand View 
Dairy is discharged into Faulkner Pond, where it enters the groundwater and ultimately 
pollutes Butler Spring. The Bosmas contend that Gay's testimony is inadmissible because 
his "water balance" study method is so lacking in scientific vigor that it does not meet the 
reliability requirements of Rule 702 or Daubert and its progeny. The Court disagrees. 

Daubert outlines four questions which should guide a court in determining whether the 
reasoning or methodology underlying expert testimony is scientifically valid: (1) can and 
has the method been tested; (2) has the method been subjected to peer review; (3) does the 
method have a known or potential error rate; and (4) is the method generally accepted in 
the scientific community? However, the Court must ultimately employ an independent, 
flexible approach in order to determine whether Gay's methodology is scientifically valid. 
Daubert, 509 U.S. at 594-95. 
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Focus on Principles and  Methodology, Not Conclusions Generated 

 Gay's "water balance" study method consists of comparing the input of water into the
dairy's operation against its output and its storage capacity. His research indicates that 
input exceeds output plus storage. From this, Gay concludes that the excess wastewater 
enters the Faulkner Pond, which enters the groundwater and ultimately ends up in Butler 
Spring. The Bosmas call into question Gay's calculated and assumed input, output,  and 
storage amounts, and point to Gay's deposition for the assertion that Gay admits to these 
miscalculations and unwarranted assumptions. A review of Gay's deposition does, in fact, 
show that Gay appears to agree that he did make some mistakes in his "water balance" 
study. However, he does not concede that his methodology is scientifically invalid. The 
inquiry under Rule 702 must focus solely on principles and methodology, not on the 
conclusions that they generate. Daubert, 509 U.S. at 595. The Bosmas' arguments relate 
more to Gay's conclusions, not his methodology. The Court has reviewed the challenges 
which the Bosmas make to Gay's methodology and concludes that they have not provided 
the Court with a sufficient basis to conclude that his methodology is so unreliable as to 
justify exclusion under Rule 702. As discussed below, the issue may be revisited during a 
pre-trial Daubert hearing. However, at this time, the Court will deny the Bosmas's request 
that Gay's testimony be stricken and that he be precluded from testifying at trial. 

Failure to Put Forth Expert Testimony to Contradict Methodology of Challenged Expert 

           The Defendants also challenged and sought to strike the expert testimony of another of 
Plaintiffs’ experts, but in this instance failed to take any steps to show the court that this expert’s 
methodology was somehow inadequate so as to render his testimony unreliable. As the court 
suggested, a weakly supported Daubert challenge will not cut it: 

Bosmas also ask the Court to strike the  testimony of John Monks ("Monks"). Without 
mentioning Rule 702, Daubert, Kumho Tire, or any other rule, statute, case, or opinion in 
their brief, the Bosmas seem to argue that Monks' testimony does not meet the 
requirements set forth in Rule 702. The Court disagrees. 

First, Monks asserts that Faulkner Pond, cattle pens, and other areas east of the main 
lagoon contain contaminated water, that there is a conduit between these areas and the 
springs, and that pollutants from Grand View reach the springs from these areas. He relies 
upon a photograph of Faulkner Pond, an Idaho Department of Agriculture report, his 
personal observations of bedrock in the area, and elevated nitrate levels at Butler Spring to 
support his assertions. These are sufficient facts and data to support his testimony. 

Second, Monks also performed a "Phase I" investigation, which included a comprehensive 
review of the published scientific literature describing the geology and hydrology of the 
pertinent region, a review of the available data and reports regarding the Butler and 
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Walker Springs, and a thorough site-inspection of Grand View's facilities. Since the 
Bosmas do not dispute that Monks is an expert, and they do not put forth any expert 
testimony of their own to contradict Monks' methodology, the Court finds that Monks' 
principles and methods are reliable. The Court therefore concludes that Monks' testimony 
and report are admissible under Rule 702. 

Need for Full Daubert Hearing

The Court does, however, recognize the possible need for a full Daubert hearing for the 
purpose of fully reviewing Gay's and Monks' testimony and reports. At such a hearing, 
Defense may offer its own experts to testify about Gay's and Monks' methodologies. 
Based, however, only upon the testimony and reports, and the Bosmas' attempt to 
challenge that testimony and reports without the benefit of their own experts, the Court 
will not strike Gay's or Monks' testimony and reports at this juncture of the proceedings. 
Defendants' Motion in Limine and to Strike the Testimony of Alan Gay and Defendants' 
Motion in Limine and to Strike the Testimony of John Monks will therefore be denied. 

An expert’s opinion must be backed up by more than his expertise in order to be admissible 
evidence in federal court. That point was brought home to the plaintiffs in a groundwater 
contamination case,  Ramsey v. CONRAIL, 111 F. Supp. 2d 1030 (N.D. Indiana 2000). There,
Defendants rail yard owners moved to strike the expert testimony offered by plaintiffs in their 
action to recover for liver damage allegedly caused by defendants' release of hazardous wastes 
into drinking well water; defendants also moved for summary judgment. The court concluded that 
the expert's testimony was inadmissible because the record identified no scientific principle on 
which the expert based his determination that the uniform non-detect results of well testing from 
plaintiffs' wells and wells further from the rail yards did not affect his conclusion that the 
hazardous substances from the rail yard entered plaintiffs' drinking water. The expert's modeling 
technique did not have a known error rate and the record provided no basis for the court to find 
that methodology based on reliable principles simply allowed the tests taken at the wells to be 
discounted in their entirety. Defendants' motion for summary judgment was granted because in 
the absence of the expert's testimony, plaintiffs were unable to establish a causal link between the 
rail yard and plaintiffs' illness.  

Calling it a “Scientific Modeling Method” Doesn’t Make It So

 Plaintiffs, the Ramseys, proffered opinion testimony of Dr. Haitjema, a hydrologist who 
believed his scientific modeling method showed that certain contaminants from the rail yard 
releases reached the Ramsey well. They also proffered opinion testimony of Dr. Brautbar, a 
physician who believed that Amanda Ramsey was exposed to heptoxic chemicals, carbon 
tetracholoride and tricholoroethylene, and that this exposure caused her to develop liver cirrhosis. 
The defendants move to strike the testimony of both experts. Since the Ramseys did not claim an 
ability to prove their case without these witnesses' testimony, striking them was tantamount to 
dismissal of the lawsuit. The court’s evaluation of these two experts shows that the ipse dixit of 
an expert and even conceded qualifications and expertise in the relevant field will often not be 
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enough to enable an expert to get past the gatekeeper:   

Expert on Groundwater Flow Modeling

There is no suggestion that Dr. Haitjema is not qualified as an expert within the meaning 
of the law of evidence. He has been employed since 1997 as a professor in the Indiana 
University School of Public and Environmental Affairs, teaching and researching in the 
field of groundwater flow. In the years before 1997, he taught geology and civil and 
mining engineering at Indiana University, Indiana Purdue University at Indianapolis, and 
the University of Minnesota. He has taught many short courses elsewhere, and 
participated in conferences and committees, on groundwater. He holds a Masters Degree 
in Civil Engineering (with a specialty in sanitary engineering) from the Delft University of 
Technology in the Netherlands, and a Ph.D. in Civil Engineering from the University of 
Minnesota, where his thesis addressed the modeling of three-dimensional flow in aquifers 
using distributed singularities (a topic on which the EPA provided Dr. Haitjema with $ 
250,000 to fund a study in the mid-1990s). He has written scores of articles, papers, 
reports and monographs on the topic of groundwater. Dr. Haitjema is highly qualified to 
testify as an expert on the groundwater flow modeling. 

Conrail and Penn Central raise no challenge, either, to Dr. Brautbar's qualifications to give 
expert testimony. For reasons discussed below, recitation of Dr. Brautbar's qualifications 
is unnecessary for today's decision, but they have been discussed in other reported 
opinions. See, e.g., Cabrera v. Cordis Corp., 134 F.3d 1418, 1423 (9th Cir.1998); In re 
Ingram Barge Co., 187 F.R.D. 262, 264 (M.D.La. 1999) ("he is qualified to offer expert 
testimony in the fields of toxicology and internal medicine. Dr. Brautbar is board certified 
in internal medicine. Although he is not board certified in toxicology, his medical practice 
encompasses this field, and he has taught and written extensively in this field."). 

Dr. Haitjema would testify, according to his reports prepared and filed pursuant to Rule 
26(a)(2)(B), Fed. R. Civ. P., along the following lines: the rail yard was operated by the 
New York Central and Penn Central from 1956 to 1976, and by Conrail after that. In 1986, 
a resident of the area just north of the rail yard reported elevated levels of volatile organic 
compounds--"VOCs"--in his well; that report triggered a sampling process that disclosed 
high levels of tricholoroethene--"TCE"--and carbon tetrachloride--CCl[4]"--in area 
groundwater and soil on the rail yard. An investigation by the Indiana Department of 
Environmental Management indicates that degreasing solvents and accidental spills may 
have contributed to the contamination. 

Dr. Haitjema reports that the soils beneath the rail yard are disturbed, and that the g
 groundwater elevations are rather shallow, allowing liquids released into the soil to 
reach the groundwater within hours or days. The groundwater velocities are rather high. 
Because Dr. Haitjema understands releases into the groundwater at the rail yard to have 
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varied spatially and temporally, he believes the degree of groundwater contamination 
downgradient from the rail yard also would vary spatially and temporally; he believes 
statistical analyses of well sampling data from 1986 through 1989 support that belief. He 
believes the variations can be rapid, producing significant changes in the span of a year or 
two.

Based on observed piezometric head patterns and several groundwater flow modeling 
analyses, Dr. Haitjema believes, based among other things on his own several 
groundwater flow modeling efforts (employing various geohydrologic assumptions),  that 
the groundwater beneath the rail yard flows in a northerly to northwesterly direction, with 
the water below the contaminated zones of the rail yard diverging into the residential areas 
to the north and northwest. From this, Dr. Haitjema opines that groundwater contaminated 
by releases at the rail yard may be expected in "the entire residential area north and 
northwest of the railyard." 

Groundwater Sampling Confirmed Opinion Based on Flow Modeling

Dr. Haitjema says groundwater sampling confirms this opinion. Consistently high 
concentrations of TCE and CCl[4] have been found in two distinct areas, and TCE and 
other VOCs (including breakdown products of TCE and CCl[4]) have been found between 
those two plumes. The testing  doesn't demonstrate an orderly plume with high 
concentrations near the railyard and the lowest concentrations near the point of discharge 
into the river; one testing site showed higher VOC levels than many wells to its south. 

Dr. Haitjema reports that the Ramseys lived in the contaminated area, immediately north 
of what was, in 1993, the "hot spot" of TCE groundwater contamination. Dr. Haitjema 
concedes that testing of the Ramseys' well in 1993 didn't show detectable quantities of 
VOCs, but believes that "the described temporal and spatial variability in groundwater 
contamination does not make that sample representative for the entire period of the 
Ramsey residency (1983 to 1998). In Dr. Haitjema's view, several factors make it very 
probable that the Ramsey well was contaminated for at least part of the time the Ramseys 
lived there: their well taps from the same depth as a contaminated well to their south; the 
highest of all residential well TCE concentrations were found just south of the Ramseys' 
residence; groundwater flow changes may have led contaminants from rail yard hot spots 
toward the Ramseys' residence; and variations in contaminant leaching beneath the 
railyard may have shifted the zone of high contamination to include the Ramseys' 
residence. 

EPA Studies:  House Outside Plume of Contamination

ConRail and Penn Central argue that Dr. Haitjema's opinions are not reliable. They note 
that the Environmental Protection Agency's studies (which were based on sampling more 
than eighty residential wells) show the Ramsey house outside the plume of contamination. 
They note that neither of the two samplings of the Ramsey well (once in 1988, once in 
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1993) detected TCE, CCl[4], or any degradation product of either. For that matter, they 
note, the wells of the two houses to the south of the Ramseys -- in the direction of the 
plume of contamination as understood by the EPA -- detected no TCE, CCl[4], or any 
degradation product when tested in 1986, 1989, 1992, 1993 and 1994. The EPA ordered 
that residents in the contamination plume be provided with either bottled water or a carbon 
filter unit, but the Ramseys were not thought to be within the plume. 

ConRail and Penn Central quibble over the possible years of exposure, which Dr. 
Haitjema set at 1983 to 1998 (the Ramseys apparently began to use city water in 1995), 
but that dispute doesn't affect either the motion to strike Dr. Haitjema's testimony or the 
summary judgment motion. 

ConRail and Penn Central report that the "hot spot" to which Dr. Haitjema referred was 
three houses south of the Ramseys' home, about 200 feet away. 

ConRail and Penn Central say Dr. Haitjema theorized that TCE had migrated to the 
Ramseys' well, and when the objective evidence (the "non-detect" readings at the Ramsey 
well and the next two wells to the south) didn't support his theory, he rejected the 
objective evidence rather than questioning his hypothesis. Even under Dr. Haitjema's 
hypothesis, ConRail and Penn Central argue, it cannot be determined how much TCE 
might have been in the Ramsey well, or how long it might have been there. Dr. Haitjema 
conceded in his deposition that the lack of objective data prevents him from identifying 
the path VOCs could be thought to have taken from a particular source point the rail yard 
to the Ramseys' well. 

Simplifying Assumptions and Inadequate Calibration of Flow Model

ConRail and Penn Central offer the report of their own expert, engineer John Weaver, who 
opines that the predictions drawn from Dr. Haitjema's modeling are rendered unreliable by 
Dr. Haitjema's simplifying assumptions and inadequate calibration of the model. Further, 
Mr. Weaver says, the model doesn't really provide useful information because the sources 
and flow of the contaminants is already known--it was developed through the EPA's 
testing.

In sum, ConRail and Penn Central say the only thing to back up Dr. Haitjema's opinion is 
his own expertise, which is no longer sufficient for admissibility of expert opinion in 
federal trials. 

Non-Detect Results of Well Testing

The Ramseys, armed with a supplemental report by Dr. Haitjema, respond with several 
points. First, they argue that the only point scientifically proven by the "non-detect" 
readings is that the well water wasn't contaminated on the days of testing; a conclusion 
that it was contaminated on other days has no less scientific basis than a conclusion that it 
was never contaminated. Dr. Haitjema explains that when the Ramseys retained him to 
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prepare an opinion in this case, he went beyond the existing data--the data on which Mr. 
Weaver relied--by conducting a series of additional groundwater modeling exercises. He 
says his methodology is well accepted in the field, and that other modeling studies 
(including one done for ConRail) support his conclusions about the general directions of 
groundwater movement. He also vigorously defends the simplicity of his model. 

Most importantly (as the court sees it), Dr. Haitjema addresses the apparent discrepancy 
between what he expected the Ramsey well tests to show and the actual test results: he 
reports that in nearly every case in which he has been involved, "discrepancies" have been 
found between expected pathways of contaminants and data from wells: "non-detects" or 
low levels of contaminants may be found in wells inside the plume, and high contaminant 
levels may be found outside the plume.  

Expert’s Supplemental Report to No Avail

 Given its importance to the court's decision, the court sets forth this portion of Dr. 
Haitjema's supplemental report in its entirety: 

What complicates matters is that groundwater contamination does not exhibit a 
true "plume" like nature. Contaminants move along different groundwater 
pathways at different rates and at different times. The contaminants along parallel 
paths hardly mix. If they did, groundwater quality monitoring would provide a 
more predictable picture of the distribution of contaminants in the subsurface. As it 
stands, however, we are getting somewhat random snapshots of contaminant 
occurrences from our monitoring wells. An understanding of this issue has grown 
slowly in the scientific community, but may not be common to all professionals in 
the field..40

40Dr. Haitjema also noted in his report that John A. Cherry presented a paper on this 
subject (co-author of the most frequently used textbook in groundwater hydrology: 
"Groundwater" by Freeze and Cherry). In "Groundwater Monitoring: Some Deficiencies and 
Opportunities" (Proceedings of the 10th ORNL Life Sciences Symposium, Gatlinburg, Tennessee, 
May 21-24, 1990 Lewis Publishers, B.A. Berven & R.B. Gammage, Editors) Cherry addressed 
this problem, noting  "research findings of the last decade on dispersion have immense 
implications for groundwater monitoring". Dr. Cherry cites research during the eighties, which 
show that transverse dispersion is a very weak effect (in sand and gravel aquifers), which implies 
that mixing is nearly absent. He writes: "Many plumes are heterogeneous in concentration 
distribution at the source because of spatially and temporally variable inputs of contamination, 
and complex site geology"[.] Because of weak dispersion the degree of concentration 
heterogeneity diminishes very little down gradient, requiring a more dense monitoring network. 
In some plumes, the difference between detecting or missing a concentration zone orders of 
magnitude above a regulatory limit is difference in positioning in depth of the critical well by 
only a meter or two". 
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For many years scientist have conducted so-called tracer tests in aquifers. Such a 
test comprises the controlled release of a chemical into the groundwater and an 
intense monitoring program to determine the resulting "plume".41    

The authors were not capable of predicting a plume of a completely known source 
 over a distance of only 50 ft. Near the Conrail yard we are dealing with 
multiple sources of unknown timing and location which occurred over a time 
period of many decades. The distance of travel to the plaintiffs well far exceeds the 
50 feet mentioned in the article. Average groundwater pathlines, consistently show 
that water that moves initially in the (mapped) CR 1 plume area break away to the 
north across, among others, the Ramsey property. 

Bear and Verruijt (on pages 17 - 21 in their earlier cited book) discuss the concept 
of a "Representative Elementary Volume" (REV). The concept of a REV is that a 
sufficiently large volume of the aquifer must be sampled (water in that volume 
mixed) to obtain the continuum of contaminant concentrations that would be 
consistent with the concept of a contaminant plume. For the case of groundwater 
contamination that volume, the REV, is usually very large, much larger than the 
volume of a water sample collected from a domestic well. Consequently, our well 
water samples tend to show variations in results spatially and temporally. For 
instance, a well a few houses south of the Ramsey residence showed high 
concentrations in the late eighties, non-detect in 1992 and again high 
concentrations in 1994 (quarterly well analyses submitted to EPA).   This insight 
in true nature of groundwater contamination, the results of my groundwater flow 
modeling exercises and my understanding of the nature of the contaminant history 
on the Conrail yard form the "scientific foundation" for my findings.  

Probable Correctness of Opinion Not Key to Admissibility

The issue before the court isn't whether Dr. Haitjema's analysis is more probably correct 
than incorrect--the Ramseys are entitled to have that issue decided by a jury rather than by 
a judge--but rather whether the opinion testimony that encompasses his analysis is 

41Naymik and Sievers (Ground Water volume 23, no 6, 1985) in “Characterization of Dye 
Tracer Plumes: In Situ Field Experimentation"wrote that “The velocity, shape, and position of the 
plumes in this sand and gravel aquifer were affected by both the geologic and hydrologic 
conditions at the site. The constantly changing hydraulic gradient and direction of flow as well as 
heterogeneities probably caused the plume to change directions and to spread laterally and appear 
flattened as they migrated. Plume geometry at a distance of 10 ft from the source was somewhat 
anticipated but had become grossly unpredictable at a distance of 50 ft.” 
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admissible into evidence. Federal Rule of Evidence 702, which governs the admissibility 
of expert testimony in federal courts, "establishes two admissibility requirements for 
expert testimony: (1) the expert must be qualified, and (2) the subject matter of the 
expert's testimony must consist of specialized knowledge that will be helpful or essential 
to the trier of fact in deciding the case." United States v. Lanzotti, 205 F.3d 951, 956 (7th 
Cir. 2000) (citing Buscaglia v. United States, 25 F.3d 530, 533 (7th Cir. 1994); United 
States v. Stevenson, 6 F.3d 1262, 1266 (7th Cir. 1993); FED. R. EVID. 702). As noted 
before, Dr. Haitjema's qualifications are not in question (and neither, for that matter,  
[**17]  are Dr. Bratbaur's). 

Reliability of Methodology

Admissibility of Dr. Haitjema's testimony centers around the reliability of his 
methodology and the relevance of his opinions. Rule 702 requires more than a subjective 
belief or unsupported speculation; a district court must act as a "gatekeeper" to ensure that 
any and all scientific testimony or evidence admitted is not only relevant, but reliable. 
Daubert v. Merrell Dow Pharmaceuticals, Inc., 509 U.S. 579, 589-590, 125 L. Ed. 2d 469, 
113 S. Ct. 2786 (1993). The first prong of the two-step inquiry, reliability, focuses on the 
methodology used by the expert. Clark v. Takata Corp., 192 F.3d 750, 756 (7th Cir. 1999). 
The expert must substantiate his or her opinion, and not simply provide an ultimate 
conclusion without analysis. Id. at 758. "Nothing in either Daubert or the Federal Rules of 
Evidence requires a district court to admit opinion evidence which is connected to existing 
data only by the ipse dixit of the expert." General Electric Co. v. Joiner, 522 U.S. 136, 
146, 139 L. Ed. 2d 508, 118 S. Ct. 512 (1997). Either hands-on testing or review of 
experimental, statistical, or other scientific [**18] data gathered by others may suffice as 
a reasonable methodology upon which to base an opinion. Clark v. Takata Corp., 192 F.3d 
at 758 (citing Cummins v. Lyle Indus., 93 F.3d 362, 369 (7th Cir. 1996)). 

Relevance: Will the Expert Testimony Assist the Trier of Fact?

The second prong focuses on the testimony's relevance: the court inquires whether the 
testimony will assist the trier of fact in understanding the evidence or determining a fact in 
issue. Walker v. Soo Line R. Co., 208 F.3d 581, 587 (7th Cir. 2000); Clark v. Takata 
Corp., 192 F.3d at 756. The court must ask whether the reasoning or methodology in 
question can be applied properly to the facts in issue. Daubert v. Merrell Dow, 509 U.S. at 
593. The inquiry as to the reliability and relevance of the testimony is "a flexible one" 
designed to "make certain that an expert, whether basing testimony upon professional 
studies or personal experience employs in the courtroom the same level of intellectual 
rigor that characterizes the practice of an expert in the relevant field." Kumho Tire Co. v. 
Carmichael, 526 U.S. 137, 152, 143 L. Ed. 2d 238, 119 S. Ct. 1167 (1999). 

The Daubert court offered  factors for consideration, on a case-by-case basis, to illuminate 
whether a proffered methodology is reliable enough: whether the methodology can be 
tested; whether it has been subject to peer review; what the known or potential rate of 
error is and whether there are standards controlling the technique's operation; and whether 
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there is general acceptance of the technique in the relevant scientific community. Daubert
v. Merrell Dow, 509 U.S. at 594. 

Much of Dr. Haitjema's methodology passes the Daubert inquiry with flying colors, but 
the record identifies no scientific  principle on which Dr. Haitjema based the critical last 
step of his analysis--that the uniform "non-detect" results of well testing, not only of the 
Ramseys' well but also wells to the south, don't affect the conclusion that TCE, CCl[4] and 
breakdown products from those VOCs from the rail yard entered the Ramseys' drinking 
water.

Groundwater Flow Model Not Reliable

The Ramseys say the accuracy of Dr. Haitjema's groundwater flow model has been test the 
sense that Dr. Haitjema's groundwater flow patterns are similar to those of another 
consultant that the Environmental Protection Agency hired to investigate possible 
contamination near the railyard. The Ramseys also say well water analyses generally 
support Dr. Haitjema's conclusion. These points may be more aptly considered with 
respect to general acceptance in the field of hydrology, but the court accepts that Dr. 
Haitjema's flow model has as much accuracy as anything else in contemporary hydrology 
as a predictor of the general direction of groundwater flow. Mr. Weaver seems to argue in 
his report that predicting the migration of contaminants that are heavier than water entails 
scientific considerations beyond simple groundwater flow. The court doesn't understand 
Conrail and Penn Central to have made such an argument in its brief, though; had they 
done so, the Ramseys might have responded (as they would have had to) with something 
beyond Dr. Haitjema's supplemental affidavit. See Ecolab, Inc. v. Amerikem Laboratories, 
Inc., 98 F. Supp. 2d 569, 577 n.18 (D.N.J. 2000) ("the [Kuhmo] Court noted that the 
Federal Rules of Evidence do not require trial courts to admit opinion evidence when the 
expert alone attests that the method is reliable."). 

In any event, use of the groundwater flow model as a comparatively accurate predictor of 
the general direction of VOC migration doesn't support a finding of reliability when the 
model is used to support an opinion that VOCs traveled from one point (anywhere on the 
rail yard) to a specific second point (the Ramseys' well) despite lack of support in years of 
actual testing. 

No Known Rate of Error for Modeling Technique

There is no known error rate for Dr. Haitjema's modeling technique. His modeling 
technique has at least some potential to be tested: accuracy is proven if wells located in the 
area expected to be contaminated produce contaminants of the sort released at the rail 
yard. The converse is not necessarily true: Dr Haitjema is correct when he says that the 
well tests at the Ramsey home don't conclusively disprove the presence of TCE on 
occasions other than the times of testing; the non-positives do not foreclose the possibility 
that TCE was in groundwater at other times. But this argument cuts against a finding of 
reliability because it suggests that Dr Haitjema's methodology is essentially untestable by 
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any method other than continual well monitoring. 

Negative Test Results

Further, the critical link to the Ramseys' causal chain isn't simply that Dr. Haitjema is right 
(and the others wrong) about whether TCE or CCl[4] from the rail yard reached the 
Ramsey property--the point to which the other references in Dr. Haitjema's supplemental 
report seem pertinent--but rather whether those substances reached the well from which 
Amanda Ramsey's drinking water was taken. That water was tested, as was water from the 
wells to the south of her well--twelve tests in all, over the course of eight years--and none 
of those tests detected such substances. 

The court struggles to avoid the superficially logical conclusion that those substances 
would have been detected in at least one of those twelve tests had they reached the 
Ramsey well: the law of evidence allows scientists to give expert testimony in court 
precisely because what science knows to be true is not always intuitive, and may even 
appear illogical to the non-scientist. Still, it seems that reliable methodology would, as 
suggested by Mr. Weaver's report, involve further examination after some number of tests 
revealed no VOCs. The requisite number of negative tests might be greater than one or 
two, or perhaps even greater than twelve, but this record provides no basis for the court to 
find that methodology based on reliable principles simply allows all twelve tests to be   
discounted in their entirety. 

Expert’s Disregard of Facts Required to be Considered under Sound Methodology

Many cases decided under Daubert have excluded opinion testimony from experts who 
ignored facts or considerations that must be considered under methods based on reliable 
principles42..... Dr. Haitjema didn't ignore the non-detect tests. He explained why those 
tests didn't prove that TCE never reached the Ramsey well. But the record contains no 
explanation as to how any scientific principles support the contrary opinion in the face of 
eight years of non-detect results in and immediately around the Ramsey well. 

Dr. Haitjema's opinion testimony is not admissible under today's understanding of Federal 
Rule of Evidence 702, and the court grants the defendants' motion to strike it. 

A motion for summary judgment should be granted when there is no genuine issue as to 
any material fact and the moving party is entitled to a judgment as a matter of law. In 
determining whether a genuine issue of material fact exists, "a trial court must view the 
record and all reasonable inferences drawn therefrom in the light most favorable to the 

42See, e.g., United States v. Crotteau, 218 F.3d 826, 2000 U.S. App. LEXIS 15838, slip 
op. at 13, 2000 WL 943864 at *7 (7th Cir. 2000); Virginia Vermiculite Ltd. v. W.R. Grace & 
Co.-Conn., 98 F. Supp. 2d 729 (W.D. Va. 2000) 
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non-moving party." HN6To defeat a motion for summary judgment, the non-moving party 
cannot rest on the mere allegations or denials contained in his pleadings, but "must present 
sufficient evidence to show the existence of each element of its case on which it will bear 
the burden at trial." However, neither presenting a scintilla of evidence, nor the mere 
existence of some alleged factual dispute between the parties or some metaphysical doubt 
as to the material facts, is sufficient to oppose a motion for summary judgment. The party 
must supply evidence sufficient to allow a jury to render a verdict in his favor. 

 Since any link to the Defendants’ tail yard that Dr. Brautbar might have offered between 
Amanda Ramsay’s exposure to TCE and their breakdown products was based on Dr. Haitjema's 
opinion, the court also granted the Defendants’ motion to strike that testimony. Its reasoning was 
succinctly stated: 

Rule 703 allows an expert to base an opinion on reports of others without regard to the 
reports' admissibility as long as others in the experts' field reasonably rely on such reports. 
The court doesn't understand Dr. Brautbar to assert that other physicians reasonably rely 
on opinions of hydrologists that are not based on reliable scientific principles. The court 
grants the defendants' motion to strike Dr. Brautbar's opinion (only because it is based on 
what the court has found to be unreliable; the remaining issues raised in the motion to 
strike needn't be addressed) and the defendants' joint motion for summary judgment. This 
ruling renders the remaining motions in the case moot. 

A fertile source of caselaw dealing with admissibility or exclusion of expert testimony in various 
fields of expertise, including testimony of hydrologists43 and geologists44, is “Daubert on the 
Web,” at http://www.daubertontheweb.com. This interesting website also contains a generic 
expert deposition checklist that may provide some insight into how a proposed expert may assist 
counsel in preparing to be examined and perhaps even survive cross-examination.   

43Gussack Realty Co. v. Xerox Corp., 224 F. 3d 85 (2d Cir. 2000)(expert may reasonably 
rely upon data collected by others in testifying about subsurface geological features that could 
cause groundwater to flow in different directions from surface water, in this case providing 
theories to show how it was possible for water to flow from Xerox’s property to realty 
company’s) 

44Dodge v. Cotter Corp., 328 F. 3d 1212 (10th Cir. 2003)(geologist’s testimony showing 
presence in environment of toxic substances from mill was erroneously admitted in toxic tort suit 
arising from uranium mill operation). 
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EPA and Groundwater

Guidelines for Groundwater Classification 
Under the EPA Groundwater Protection Strategy

A discussion of The Environmental Protection Agency's (EPA) "Guidelines for Ground-Water 
Classification Under the EPA Ground-Water Protection Strategy"could be incorporated either 
here or at an earlier point in this paper.

Office of Groundwater and Drinking Water

The Office of Ground Water and Drinking Water (OGWDW), together with states, tribes, and its 
many partners, protects public health by ensuring safe drinking water and protecting ground 
water. OGWDW, along with EPA's ten regional drinking water programs, oversees 
implementation of the Safe Drinking Water Act, which is the national law safeguarding tap water 
in America. 
Groundwater is an important resource in our environment. It replenishes our streams, rivers, 
habitats and also provides fresh water for irrigation, industry, and communities. For many 
Americans, groundwater is also the primary source of drinking water. However, groundwater is 
highly susceptible to contamination from septic tanks, agricultural runoff, highway de-icing, 
landfills, and pipe leaks. EPA protects groundwater supply from pollutants in a number of ways. 
The Agency sets and enforces water standards, offers guidance to private well users, regulates the 
storage, transportation, treatment, and disposal of solid and hazardous wastes which may infiltrate 
groundwater systems and offers resources and expertise to facilitate the rehabilitation of 
contaminated ground water sources.  

Proposed Ground Water Rule (GWR)

Proposed Ground Water Rule (May 10, 2000) online at  http://www.epa.gov/safewater/gwr.html 
Regulatory Impact Analysis for the Proposed Ground Water Rule [PDF file]  
 EPA 815-F-00-003 
April 2002

EPA proposed a rule in May 2000 which specifies the appropriate use of disinfection in ground 
water and addresses other components of ground water systems to assure public health protection.  
The Ground Water Rule (GWR) establishes multiple barriers to protect against bacteria and 
viruses in drinking water from ground water sources and will establish a targeted strategy to 
identify ground water systems at high risk for fecal contamination.  The GWR was scheduled to 
be issued as a final regulation in Spring 2003. 
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Background

Although ground water has historically been thought to be free of microbial contamination, recent 
research indicates that some ground waters are a source of waterborne disease.  Most cases of 
waterborne disease are characterized by gastrointestinal symptoms (diarrhea, vomiting, etc.) that 
are frequently self limiting in healthy individuals and rarely require medical treatment.  However, 
these same symptoms are much more serious and can be fatal for persons in sensitive 
subpopulations (such as, young children, elderly and persons with compromised immune 
systems).  In addition, research indicates that some viral pathogens found in ground water are 
linked to long term health effects (for example, adult onset diabetes, myocarditis).  EPA does not 
believe all ground water systems are fecally contaminated; data indicate that only a small 
percentage of ground water systems are contaminated.  However, the severity of health impacts 
and the number of people potentially exposed to microbial pathogens in ground water indicate 
that a regulatory response is warranted.

Presently, only surface water systems and systems using ground water under the direct influence 
of surface water are required to disinfect their water supplies. The 1996 amendments to the Safe 
Drinking Water Act require EPA to develop regulations that require disinfection of ground water 
systems “as necessary” to protect the public health (§1412(b)(8)). The proposed GWR will 
specify when corrective action (including disinfection) is required to protect consumers who 
receive water from ground water systems from bacteria and viruses.  

This rule applies to public ground water systems (systems that have at least 15 service 
connections, or regularly serve at least 25 individuals daily at least 60 days out of the year). This 
rule also applies to any system that mixes surface and ground water if the ground water is added 
directly to the distribution system and provided to consumers without treatment.  The GWR does 
not apply to privately owned wells, however, EPA recommends private well owners test for 
coliform bacteria once each year.   

While developing the proposal, EPA consulted extensively with stakeholders.  EPA benefited 
from the stakeholders’ participation in four public meetings across the country, and their 
comments are reflected in the proposed rule.  EPA also received valuable input from small entity 
representatives as part of the Small Business Regulatory Enforcement Fairness Act (SBREFA) 
panel.  The GWR Small Business Advisory Panel met seven times from April to June, 1998.  
Many of the panel’s recommendations have been incorporated into the proposed rule.

In February 1999, EPA posted an informal draft of the GWR preamble on the Internet.  
Approximately 300 copies were also mailed to participants of public meetings or to those who 
requested a copy.  EPA  received valuable comments and stakeholder input from over 80 
individuals representing States, trade associations, environmental interest groups, as well as 
individual stakeholders.

Public comment on the Proposed Rule  
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EPA took public comment on the proposed Ground Water Rule for 60 days.  The comment period 
closed August 4, 2000. EPA received over 250 comments. For more information, the general 
public can call the Safe Drinking Water Hotline at 800-426-4791.  A fact sheet, the proposal, and 
additional information are also available at http://www.epa.gov/safewater/gwr/gwrfs.html.  

What Requirements are Proposed in the GWR?  

System sanitary surveys conducted by the State and identification of significant deficiencies;
Hydrogeologic sensitivity assessments for undisinfected systems;  
Source water microbial monitoring by systems that do not disinfect and draw from 
hydrogeologically sensitive aquifers or have detected fecal indicators within the system’s 
distribution system;  
Corrective action by any system with significant deficiencies or positive microbial samples 
indicating fecal contamination; and   
Compliance monitoring for systems which disinfect to ensure that they reliably achieve 4-log 
(99.99 percent) inactivation or removal of viruses.  
The proposed requirements are discussed in greater detail below:
Sanitary Surveys

Applies to:   

All ground water systems 
Frequency:
Every 3 years for community water systems; 5 years for non-community water systems, 
consistent with the 1998 Interim Enhanced Surface Water Treatment Rule (Community water 
systems serve the same populations year round, e.g., houses and apartment buildings. Non-
community water systems do not serve the same people year round, e.g., schools, factories, office 
buildings, hospitals, gas station and campgrounds.) 
Key components:   
State must perform each system’s sanitary survey and address the 8 elements from the joint EPA 
and Association of State Drinking Water Administrators guidance.   
State must have authority to enforce corrective action requirements.  
State must provide a list of significant deficiencies (e.g., those that require corrective action) to 
the system within 30 days of identification of the deficiencies.
Hydrogeologic Sensitivity Assessment  
Applies to:   

All ground water systems which do not provide 4-log (99.99%) virus inactivation/removal
Frequency:
One-time assessment of sensitivity (within 6 years of the final rule’s date of publication for 
community water systems and 8 years for non-community water systems).  Sensitive systems 
must monitor monthly (see below). 
Key components:   
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State must conduct a one-time assessment of all systems that do not provide 4-log virus 
inactivation/removal to identify those systems located in sensitive aquifers.  
EPA considers karst, gravel, or fractured bedrock aquifers to be “sensitive” to microbial 
contamination.  States may waive source water monitoring for sensitive systems if there is a 
hydrogeologic barrier to fecal contamination.  
Source Water Monitoring  
Applies to:   

Ground water systems that are sensitive or have contamination in their distribution system 
(“triggered monitoring”) and do not treat to 4-log removal or inactivation of viruses 
Frequency:
Monthly for sensitive systems; once for triggered monitoring
Key Components:  
Routine Monitoring. For systems determined by the State to be hydrogeologically sensitive, the 
system must conduct monthly source water monitoring for fecal indicators. Sampling frequency 
may be reduced after twelve negative samples.  
Triggered Monitoring.  If a total coliform-positive sample is found in the distribution system, then 
the system must collect one source water sample and monitor for a fecal indicator.  
Corrective Actions
Applies to:   
Ground water systems that have a significant deficiency or have detected a fecal indicator in their 
source water 
Frequency:
Correct within 90 days or longer with a State-approved schedule 
Key components:  
Significant Deficiency or Source Water Contamination.  If a ground water system is notified of 
significant deficiencies by the State, or notified of a source water sample positive, within 90 days 
it must correct the contamination problem by eliminating the contamination source, correct the 
significant deficiencies, provide an alternative source water or install a treatment process which 
reliably achieves 4-log removal or inactivation of viruses.  A system may take longer than 90 days 
for corrective action with a State-approved plan.  Systems must notify the State of completion of 
the corrective action or the State must confirm correction within 30 days after the 90 day period 
or scheduled correction date.
Treatment. Systems providing treatment must monitor treatment to ensure at least 4-log virus 
inactivation and/or removal.   
Compliance Monitoring  
Applies to:   

Applies to all ground water systems that notify States they disinfect in order to avoid source water 
monitoring, and to systems which disinfect as a corrective action. 
Frequency:
Systems serving less than 3,300 must monitor disinfection treatment once daily, while systems 
serving 3,300 or more people must monitor their disinfection treatment continuously. 
Key components:  
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If monitoring shows the disinfection concentration to be below the required level, the system must 
restore the disinfection concentration within 4 hours or notify the State.


