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Attorneys for Plaintiffs NATIONAL WILDLIFE FEDERATION, et al.

IN THE UNITED STATES DISTRICT COURT
FOR THE SOUTHERN DISTRICT OF ILLINOIS

NATIONAL WILDLIFE FEDERATION, PRAIRIE
RIVERS NETWORK, MISSOURI COALITION
FOR THE ENVIRONMENT, RIVER ALLIANCE
OF WISCONSIN, GREAT RIVERS HABITAT
ALLIANCE, and MINNESOTA CONSERVATION
FEDERATION,

Plaintiffs,
VS.

UNITED STATES ARMY CORPS OF
ENGINEERS; LT. GENERAL THOMAS P.
BOSTICK, Commanding General and Chief of
Engineers, LT. GENERAL DUKE DELUCA,
Commander of the Mississippi Valley Division of the
Army Corps of Engineers,

Defendants.
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DECLARATION OF NICHOLAS PINTER, Ph.D.
AND EXHIBITS 1-3 THERETO
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I, Nicholas Pinter, declare as follows:

Professional Experience and Background

1. | am a Professor in the Geology Department and Environmental Resources and
Policy Program at the Southern Illinois University, and Director of the SIU’s Integrative Graduate
Education, Research and Training (IGERT) program in “Watershed Science and Policy.” I have a
Ph.D. (1992) from the University of California, Santa Barbara and an M.S. (1988) from Penn State
University. | have authored, edited, or contributed to at least five books and authored over 39 peer-
reviewed, published scholarly articles in rivers, flood hazard, and related fields.

2. My primary field of expertise is in earth-surface processes (geomorphology) applied
to a broad range of theoretical questions and practical applications. Much of my recent work
focuses on rivers, fluvial geomorphology, flood hydrology, and floodplains. This research includes
field-based work, modeling, and significant public-policy involvement.

3. My lab uses hydrologic and statistical tools, 1D and 2D hydraulic modeling, and
loss-estimation modeling to quantify the impacts of river and floodplain engineering, and to assess
regional floodplain management strategies and mitigation solutions. My research group has also
compiled a large NSF-funded GIS database of over 100 years of channel hydrography, floodplain
topography, and engineering construction and infrastructure on over 2500 miles of the Mississippi
and Missouri Rivers in order to empirically test the causal connections between channel and
floodplain modifications and flood response. Another recent NSF-funded project assessed the
impacts of progressive levee growth along the Mississippi River through hydraulic modeling of
multiple calibrated time steps and multiple change conditions.

4. My research group also runs a series of FEMA-funded grants doing hazard modeling
and mitigation planning across the central United States. To date, the group has completed more
than 40 FEMA disaster mitigation studies, and we have a number of new plans and plan updates on-
going. One principal modeling tool is the Hazus-MH package that, along with various G1S-based
and modeling tools, allows estimation of disaster damages and effects for a range of hazards and
disaster scenarios. This modeling capability nicely bridges the gap between pure hydrologic and

hydraulic analyses (as well as site-specific earthquake studies) and broad societal impacts.
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5. My Curriculum Vitae is attached hereto as Exhibit 1.

Documents Reviewed for this Declaration

6. I am familiar with the literature regarding the morphology and dynamics of the
Mississippi and other rivers and the interaction between river engineering structures and floods,
including the studies cited in Appendix A, Summary of Research on the Effects of River Training
Structures on Flood Levels, to the Final Environmental Assessments with Finding of No Significant
Impact prepared by the U.S. Army Corps of Engineers (“Corps”) for the Dogtooth Bend,
Monsenthein/lvory Landing, and Eliza Point/Greenfield Bend projects, and the Draft
Environmental Assessment and Unsigned Finding of No Significant Impact for the Grand Tower
project.

7. | have reviewed the Environmental Assessments with Finding of No Significant
Impact for the Dogtooth Bend, Monsenthein/Ivory Landing, and Eliza Point/Greenfield Bend
projects, and the Draft Environmental Assessment and Unsigned Finding of No Significant Impact
for the Grand Tower project.

Analysis

8. | have been asked to form an independent professional opinion as to whether
building new river training structures, including those planned by the Corps in the Dogtooth Bend,
Monsenthein/lvory Landing, Eliza Point/Greenfield Bend, and Grand Tower projects, may pose a
significant risk of irreparable harm to the natural environment and to people and the property of
people who live, work, attend school, or recreate in the floodplains, including by raising flood stage
heights on the Mississippi River. As discussed in the following analysis, | conclude that the Corps’
proposed projects, and river training structures generally, do pose such a risk.

9. Damages from floods worldwide have risen dramatically over the past 100 years
(Munich Re Group, 2007). While much of this increase is due to economic development in
floodplains (Pinter, 2005; Pielke, 1999), it is also clear that flooding itself has physically increased
in magnitude and frequency on many rivers, including the Mississippi River. (Pinter et al., 2006a;

Pinter et al., 2006b; Helms et al., 2002). Historical time series of stage data, which are
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unequivocally homogenous over time (Criss and Winston, 2008), show strong and statistically
significant increases of flood heights on the Mississippi River over time.

10. A number of processes can lead to flood magnification or otherwise alter flood
response in a river basin. These include climate change, agricultural practices, forestry practices,
urbanization, road construction, construction of other impervious surfaces, loss of wetlands,
decreases in floodplain storage areas, construction and operation of dams, and modifications and
engineering of river channels. The range of these changes can alter the volume and timing of runoff
(discharge or flow of water) entering and moving through river systems. In addition, other natural
or human-induced changes to river channels and their floodplains can alter the conveyance of flow
with the river channels, resulting in increases or decreases in water levels (including flood stages)
for the same discharge.

11.  The Mississippi River has been intensively engineered by the Corps over the past 50
to 150-plus years (depending on the reach), and some of these modifications are associated with
large decreases in the river’s capacity to convey flood flows. Numerous scientific investigations
including Corps reports, some dating back to the 1950s, have noted large increases in flood levels in
association with wing-dike construction. For example, investigators recognized as early as 1952
that “the carrying capacity of the river has been decreased so materially by the [river training] work
that floods have occurred at such points as Waverly, Boonville and Hermann, Mo., at lower gauge
readings with smaller volumes of water than the 1929 flood stage.” (Schneiders, 1996 at 346).
These investigations have prompted some agencies to rethink their river management strategies. In
the Netherlands, for example, the government has begun modifying river training structures on the
Rhine River to reduce this recognized risk. General Accounting Office, “Mississippi River:
Actions Are Needed to Help Resolve Environmental and Flooding Concerns about the Use of River
Training Structures (December 2011) (“GAO Report™) at 41. To date, however, the Corps has
never addressed in an EIS the vast body of peer-reviewed, independent research showing that river-
training structures increase flood heights. Id.

12. My research has looked extensively at the extent and causes of flood magnification,

particularly on the Mississippi River. This research documents that climate, land-use changes, and
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river engineering have contributed to statistically significant increases in flooding along portions of
the Mississippi River system. However, the most significant cause of flood height increases on the
Middle Mississippi River and Lower Missouri River can be traced to the construction of wing dikes
and other river training structures. Indeed, flood height increases on those river segments exceed
by a factor of ten the maximum credible increases that could be expected from climate-driven and
land-cover-driven flow increases (e.g., Pinter et al., 2008). The large multivariate study by Pinter et
al. (2010) identified the age, location, and extent of every large levee system added to the
Mississippi-Lower Missouri system during the past century, documenting that levees do contribute
some but not all of the observed flood-level increases on the Middle Mississippi and elsewhere
(confirming modeling by Remo et al., 2009; see Exhibit 2 to this declaration).

13. Recent theoretical analysis has shown that increased flood levels caused by wing-
dike construction are “consistent with basic principles of river hydro- and morphodynamics”
(Huthoff et al., 2013). This study concluded that even with extremely conservative parameters used
in modeling, “the net effect of wing dikes will be higher flood levels.” Id.

14.  This theoretical analysis is supported by empirical studies that have utilized
hydrologic analyses; rigorous statistics; geospatial analyses; and 1D, 2D, and 3D hydraulic
modeling to confirm, empirically as well as theoretically, the potential for significant increases in
flood levels in response to the dense emplacement of wing-dike structures, such as employed on the
Middle Mississippi River. Among this body of research, my research group was funded by the
National Science Foundation to construct two large river-related databases to rigorously test for
trends in flood magnitudes over time on over 4000 kilometers (over 2400 miles) of the Mississippi
and Missouri Rivers, and to quantify the impacts on flood levels from each unit of channel and
floodplain infrastructure construction or other change.

15. Our hydrologic database consists of more than 8 million discharge and river stage
values, including new synthetic discharges generated for 41 stage-only stations. This hydrologic
database was used to test for significant trends in discharges, stages, and *‘specific stages.”” We
also conducted an extensive review of the validity of using discharge data taken from different

types of measurement devices (float meters vs. other types of meters). Pinter (2010) tested whether
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it was appropriate to utilize older discharge measurements by examining 2150 historical discharge
measurements digitized from the three principal stations on the Middle Mississippi River (MMR),
including 626 float-based discharges and 1516 meter-based discharges, and including 122 paired
measurements. All statistical tests we performed demonstrated that it was appropriate to utilize
both older historical discharge data and newer discharge data as those different types of
measurement tools produced accurate discharge measurements.

16.  Our geospatial database consists of the locations, emplacement dates, and physical
characteristics of over 15,000 structural features constructed along the study rivers over the past
100 to 150 years. In developing this database we utilized: more than 4000 individual map and
survey sheets; structure-history databases from six Corps Districts; databases from other agencies
including the Coast Guard; and archival maps and surveys digitized and calibrated into a modern
coordinate system and frame of reference. Within this database we parameterized 130 bridges, 54
dam structures, 25 artificial meander cut-offs, 1093 levees, and 13,231 wing-dam segments, among
many other structures.

17.  Together these two databases were used to generate reach-scale statistical models of
hydrologic response. These models quantify changes in flood levels at each station in response to
construction of wing dikes, bendway weirs, meander cutoffs, navigational dams, bridges, and other
river modifications.

18.  Our analyses show that while climate and other land-use changes did lead to
increased flows, the largest and most pervasive contributors to increased flooding on the
Mississippi River system were wing dikes and related navigational structures. In contrast, large
reaches of the Mississippi and Missouri Rivers with little or no dike construction showed no
significant increases in flood levels. System-wide, the hydrologic pattern was that large-scale
increases in flood levels occurred when and where large numbers of dikes and dike-like structures
have been built. Progressive levee construction was the second largest contributor.

19. Our analyses demonstrate that wing dikes constructed downstream of a location
were associated with increases in flood height (“stage”), consistent with backwater effects upstream

of these structures. Backwater effects are the rise in surface elevation of flowing water upstream

-5-
DECLARATION OF NICHOLAS PINTER, Ph.D.
AND EXHIBITS 1-3 THERETO 14-590-DRH-DGW




Case

© 00 ~N o o b~ w NP

N T N R N N T N e N N N R e N N T e o =
©® N o B W N B O © 0O N oo o~ W N -k O

8:14-cv-00590-DRH-DGW Document 14-2 Filed 07/03/14 Page 7 of 40 Page ID #83

from, and as a result of, an obstruction to water flow. These backwater effects were clearly
distinguishable from the effects of upstream dikes, which triggered simultaneous incision and
conveyance loss at sites downstream. On the Upper Mississippi River, for example, stages
increased more than four inches for each 3,281 feet of wing dike built within 20 RM (river miles)
downstream. These values represent parameter estimates and associated uncertainties for
relationships significant at the 95 percent confidence level in each reach-scale model. The 95-
percent level indicates at least a 95% level of certainty in correlation or other statistical benchmark
presented, and is considered by scientists to represent a statistically verified standard. Our study
demonstrated that the presence of river training structures can cause large increases in flood stage.
For example, at Dubuque, lowa, roughly 8.7 linear miles of downstream wing dikes were
constructed between 1892 and 1928, and were associated with a nearly five-foot increase in stage.
In the area affected by the 2008 Upper Mississippi flood, more than six feet of the flood crest is
linked to navigational and flood-control engineering.

20. More than 143 linear miles of wing dikes have been constructed on the Middle
Mississippi River over the past 100 years (Remo and Pinter 2007; Remo et al. 2008). This
represents about 3,960 feet of wing dikes per mile (or about 2,460 feet per kilometer) of channel.
Wing dikes have also been heavily utilized on the Lower Missouri River, with over 383 linear miles
constructed since 1890. This represents nearly 3,700 feet of wing dike per mile (or about 2,300 feet
per kilometer) of channel in the Lower Mississippi River. These and similar river training
structures are utilized to assist in river bank protection and stimulate channel scour which can
reduce the amount of dredging required to maintain adequate navigation depths (e.g. COPRI 2012).

21.  The effects of wing dikes and other structures during flooding should not be
confused with effects during periods of low flow. There is general agreement that during low in-
channel flows, wing dikes lead to lowered water levels. This happens because the dikes cause
channel incision, which is a process of channel adjustment by which channel flow removes
sediment from the stream bed and ultimately establishes a lower bed elevation. Channel incision is
a process that has been well documented after dike construction in many (but not all) areas of the

alluvial Mississippi and Missouri Rivers (e.g., Pinter and Heine 2005; Maher 1964).
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22. For example, water levels at St. Louis measured during periods of low to average
flows have decreased over a period of about 60 years. This decrease reflects the well documented
effects of dike construction (also dredging) that has constricted the channel, eroded the channel bed,
and thus lowered such non-flood water levels. Downstream at the Chester and Thebes
measurement stations, water levels have also decreased during low flows, but they have risen for all
conditions from average flows up to large floods. At Grand Tower, Illinois, water levels for just
average flows have increased by almost three feet due to dike and weir construction. Near Grand
Tower, bedrock underlies parts of the Middle Mississippi channel and limits incision (Jemberie et
al. 2008). At all of these locations, at flood flows (flows equal to four or more times the average
annual discharge level), water levels have increased by three to ten feet or more.

23. Many other studies confirm and corroborate these findings. Particularly after the
record-breaking floods on the Middle Mississippi, researchers sought to answer why such large
increases in flood levels had occurred for the same discharges (volumes of flow) that had been
observed in the past. (e.g., Belt 1975; Stevens et al. 1975). Since then, multiple studies involving
hydrologic time-series analyses, statistical analyses, geospatial analyses, and hydraulic modeling
have correlated the timing and spatial distribution of dike construction with increases in flood
stages (e.g., Criss and Shock 2001; Wasklewicz et al. 2004; Jemberie et al. 2008; Pinter et al. 2008;
Remo et al. 2009; Pinter et al. 2010, and others).

24.  Wing dikes and other river training structures increase flood heights during high
water because of the way they interact with river flow and the way they change the shape and form
of the river channel. Since the beginning of historical “training” (engineering of the river to
facilitate navigation) of the Mississippi and Missouri rivers, construction of dikes has narrowed
large portions of these river channels to one-half or less of their original width. In addition,
construction of dikes, bendway weirs, and other in-channel navigational structures has increased the
"roughness™ of the channel, leading to decreased flow velocities during floods.

25. Channel roughness is a measure of objects and processes that cumulatively resist the
flow of water through a given reach of a river, including drag effects of sedimentary grains,

bedforms (e.g., ripples and dunes on the bed), vegetation, turbulence, eddy circulation, and many
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others. A rough river bed exerts more resistance than a smooth river bed, resulting in slower flow
of water. All other factors being equal, a flood that passes through a river reach with half the
average flow velocity will result in average water depths that are double what they would otherwise
be.

26. Recent modeling studies demonstrate the significant effects of flow turbulence and
large-scale vertical and horizontal eddy circulation (Huthoff et al., 2013) of river training structures
during flood events. Other recent studies have focused on flow dynamics around submerged wing
dikes and their impact on channel flow resistance (e.g., Yossef 2005; Yossef and de Vriend 2011,
Azinfar and Kells 2011). These studies show that submerged wing dikes create flow mixing in
their wake zones (e.g., Yossef 2005; Yeo and Kang 2008; Jamieson et al. 2011). These
recirculating flows consume energy from the bulk flow field, causing increases in effective
resistance near wing dikes and through wing-dike fields. The impact of wing dikes on flow
resistance was quantified by Yossef (2004, 2005), whose proposed relationship allows for an initial
assessment of wing-dike impact on water levels (e.g., Azinfar 2010). According to Yossef’s
laboratory experiments, the effective cumulative hydraulic roughness of the bank zone relates to the
size and longitudinal distance between the wing dikes.

27.  The role of river training structures in increasing flood heights is well recognized.
For example, in the Netherlands, the impacts of wing dikes (navigational “groynes™) on flood levels
have both been recognized and taken into account in flood protection strategies. The government of
the Netherlands recently completed a €45 million program to lower 450 wing dikes (groynes) on
the Rhine system as part of its strategy to reduce flood levels.

28.  Changes in channel geometry and roughness related to river engineering tools
employed for improved navigation and flood control are the principal drivers behind changes in
flood stage on the Mississippi River. The increases in flood stage are caused by both the direct
effects of wing dikes, meaning interaction with flow, and the indirect effects of wing dikes,
meaning the effects of the wing dike in changing the shape or form of the river bed. Hydrodynamic
simulations of indirect and direct effects of wing dikes show decreases in velocity, increases in

roughness, and corresponding increases in flood stage.
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29. River training structures constructed by the Corps to help maintain the nine-foot
navigation channel have caused large-scale increases in flood levels, up to 15 feet in some locations
and by some measures, and six to ten feet over broad stretches of the river where these structures
are prevalent. Such large increases in flood heights in these rivers have occurred when and where —
and only when and where — wing dikes, bendway weirs, and other river training structures have
been built. These structures have led to significant increases in the frequency and magnitude of
large floods.

30.  The projects now proposed on the Middle Mississippi River are particularly
problematic for several reasons. First, as mentioned above, bedrock underlies parts of the Middle
Mississippi channel near the Grand Tower project, which limits incision (Jemberie et al. 2008). In
such locations, the ameliorating effect of new wing dikes in causing bed incision is reduced or
eliminated, leading in the past to the largest observed increases in flood levels.

31.  The new dike construction projects now proposed on the Middle Mississippi are also
problematic because they threaten nearby levees that already have identified deficiencies. The
Dogtooth Bend Project is immediately downstream of one of the sites where the Len Small levee
failed during floods in 2011 (Dogtooth Bend EA at E2). This 5,000-foot breach yielded to fast-
moving water that “scored farmland, deposited sediment, and created gullies and a crater lake”
(K.R. Olson and L.W. Morton, “Impacts of 2011 Len Small levee breach on private and public
Illinois lands,” Journal of Soil and Water Conservation, VVol. 68:4, attached as Exhibit 3).

32.  The proposed Grand Tower project spans approximately seven River Miles along the
Big Five Levee Drainage and Levee Districts, including the Preston, Clear Creek, East Cape, and
Miller Pond levees, together protecting over 49,000 acres of Illinois floodplain. The proposed
Grand Tower wing dike project also lies just downstream of the Degognia/Fountain Bluff and
Grand Tower Drainage and Levee Districts, protecting a further 56,000 acres. Currently, every
segment of these levee systems have "Unacceptable” ratings following Corps inspections and
assessment. The Dogtooth Bend Project likewise poses an unusually high potential for flood
damage. The Cairo levee system ("Mississippi and Ohio Rivers Levee System at Cairo &

Vicinity") is located a few miles downstream of the Dogtooth Bend Project. Although the greatest
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effects of wing dikes occur upstream, statistically significant increases in flood levels have also
been identified downstream. Corps inspections have identified major deficiencies in the Cairo
levee system, leading to its current "Unacceptable” rating in the National Levee Database.

33. My work with local levee commissioners and other informed officials has revealed
deep concern and widespread discussion about levee safety and performance during future floods,
even without additional stresses. For at least the past decade, local stakeholders have repeatedly
called for the St. Louis District of the Corps of Engineers to rigorously and independently assess the
cumulative impacts of wing-dike construction in the Middle Mississippi River. Instead, a new
wave of dike construction has been undertaken, with each new project evaluated — perfunctorily —
on an individual basis and without regard to cumulative effects.

34.  The new dike construction projects here — at Dogtooth Bend, Monsenthein/lvory
Landing, Eliza Point/Greenfield Bend, and Grand Tower — pose significant threats of increased
flooding and flood risk. They are the latest manifestations of a flawed process that has allowed
construction of hundreds of new dikes and dike-like structures that are causing elevated flood stages
throughout the Middle Mississippi River. Unless these new dike construction projects are halted to
allow their reconsideration based on a comprehensive Supplemental Environmental Impact
Statement that takes the foregoing studies and analyses into consideration, needless and potentially
severe flooding will likely occur.

35. | declare under penalty of perjury that the foregoing facts are true of my personal
knowledge, that the foregoing expressions of professional judgment are honestly held in good faith,

that I am competent to and if called would so testify, and that | executed this declaration on June

Nl Qike

Nicholas Pinter, Ph.D

24, 2014 in Chicago, lllinois.
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Hydrology, 302: 70-91.
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Yeo, H.K., and J.G. Kang, 2009. Flow analysis around a submerged groyne. Advances in water
resources and hydraulic engineering, Vol. 5, Springer, Berlin, 1762—-1766.
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Nicholas Pinter
Dept. of Geology

Southern Illinois University 205 Archelle Drive

Carbondale, IL 62901-4324 Carbondale, IL 62901

(618) 453-7375 (618) 549-0915

npinter(@geo.siu.edu, www.geology.siu.edu/people/pinter/index.html
EDUCATION

1988 - 1993  PhD., Geology, University of California, Santa Barbara
1986 - 1988 M.S., Geology, Penn State University, Univ. Park, PA
1982 - 1986 B.A., Geology and Archaeology, Cornell University, Ithaca, NY

RESEARCH AREAS

. Geomorphology: the geology of the earth-surface

. Human influences on landscapes and geomorphic processes
. Rivers, flooding, and floodplain management

PROFESSIONAL POSITIONS

1996 - Full Professor (since 7/05), Southern Illinois University
Author: Prentice Hall and John Wiley & Sons

1995 -1996  Postdoctoral Researcher, Yale University

RECENT HONORS/AWARDS

* 2013-2018: Fulbright Specialist, U.S. State Dept., Bureau of Educational and Cultural Affairs (roster)
* 2013: Nominee: W K. Kellogg Foundation & APLU Engagement Award (to SIU Olive Branch team)
+ 2012: Illinois Mitigation Award: Illinois Association of Floodplain and Stormwater Managers

* 2010: Marie Curie Fellowship (IIF), European Commission

* 2010: Fulbright Fellowship (declined; see above)

* 2009: Leo Kaplan Research Award, Sigma Xi, SIU Chapter

* 2008: SIU College of Science, Outstanding Researcher award

* 2007: Alexander von Humboldt Foundation, Germany Research Renewal Fellowship

* 2005, 2006: SIU nominee, Jefferson Fellows Program; National Academy of Sciences

* 2003 Friedrich Wilhelm Bessel Prize; Alexander von Humboldt Foundation

* 2002 John D. and Catherine T. MacArthur Foundation, Research and Writing Award

* 2000 Fulbright Foundation Fellowship

* 1999 Charles A. Lindbergh Foundation Prize

BOOKS, WORKSHOPS, EDITED VOLUMES, and OTHER PROF. ACTIVITIES

Invited Written Testimony: Statement submitted for hearings entitled "A Review of the 2011 Floods
and the Condition of the Nation’s Flood Control Systems," before the Senate Environment and
Public Works Committee, United States Senate, Washington DC, October 18, 2011.

Panelist, U.S. National Academy of Science: Committee on Missouri River Recovery and Associated
Sediment Management Issues, 2008-2010.

Associate Editor: Environmental & Engineering Geoscience, Association of Environmental &
Engineering Geologists, Denver, CO.

Convener, American Association for the Advancement of Science Workshop: Managing rivers and
floodplains for the new millennium. AAAS national meeting, 2006.
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External Reviewer, National Research Council, The National Academies: Review of the U.S. Army
Corps of Engineers Restructured Upper Mississippi River-Illinois Waterway Navigation Study.

Member, Advisory Board: The Nature Conservancy Great Rivers Center (Upper Mississippi, Parana-
Paraguay, and Upper Yangtze River systems).

Lead Editor: Pinter, N., G. Grenerczy, J. Weber, S. Stein, and D. Medak, 2006. The Adria Microplate:
GPS Geodesy, Tectonics, and Hazards. Spring Verlag.

Expert Witness: e.g., B&H Towing, Inc., Case No. 06-05-0233 (U.S. District Court, Southern District
of W. Virginia); Great Rivers Habitat Alliance v. U.S. Army Corps of Engineers, No. 4:05-CV-
01567-ERW (U.S. District Court, Eastern District of Missouri); Great Rivers Habitat Alliance v.
City of St. Peters, No. 04-CV-326900 (Circuit Court of Cole County, Missouri); Henderson County
Drainage District No. 3 et al. v. United States, No. 03-WL-179780 (Ct. Fed. Cls, Kansas City), etc.

Associate Editor: Geomorphology, Elsevier Science, 2004-2008

Instructor, European Union Advanced School on Tectonics: 3D Monitoring of Active Tectonic
Structures, International Centre for Theoretical Physics, Trieste, April 18-22, 2005.

Convener, NATO Advanced Research Workshop: The Adria microplate: GPS geodesy, tectonics,
and hazards. Veszprém, Hungary; April, 2004.

Convener, Pardee Keynote Symposium: Pinter, N., and J.F. Mount, 2002, Flood hazard on dynamic
rivers: Human modification, climate change, and the challenge of non-stationary hydrology.
Geological Society of America national meeting, 2002.

Author: Keller, E.A. and N. Pinter, 2002. Active Tectonics: Earthquakes and Landscape. Prentice-Hall.

Co-Editor: Burbank, D.W., and N. Pinter, 1999. Landscape evolution: The interactions of tectonics
and surface processes. Basin Research, vol. 11, num. 1.

Author: Pinter, N, 1996. Exercises in Active Tectonics. Prentice Hall.

Convener and Instructor: Pazzaglia, F.J., and N. Pinter, 1996. Geomorphic expression of active
tectonics. Short course at the 1996 Geological Society of America meeting, Denver.

Convener, Theme Session: N. Pinter, and D.W. Burbank, 1996. Feedbacks between tectonics and
surface processes in orogenesis. Geological Society of America meeting, Denver.

Author: Pinter, N., and S. Pinter, 1995. Study Guide for Environmental Science. J. Wiley & Sons.

REFERENCES

Thomas Gardner Trinity University, San Antonio, TX 78212 tgardner@trinity.edu 210-736-7655
Edward Keller  Univ. of California, Santa Barbara, CA 93106  keller@geol.ucsb.edu 805-893-4207
Jeffrey Mount U.C., Davis, CA 95616 mount@geology.ucdavis.edu 530-752-7092
Richard Sparks  National Great Rivers Research Center rsparks@illinois.edu 618-468-4826
Seth Stein Northwestern Univ., Evanston, IL 60208 seth@earth.northwestern.edu 847-491-5265
FUNDED PROJECTS

Active: NSF Infrastructure Management for Extreme Events: Community resilience through pro-active
mitigation in the rural Midwest.

Active: NSF IGERT: Multidisciplinary, team-based training watershed science and policy. (Lead PI:
Pinter; $3.2 million) + International Supplement
Active: FEMA: Illinois multi-hazard mitigation initiative (Lead PI: Pinter; with Indiana University-
Purdue University at Indianapolis). ~40 awarded + ~12 pending.

NSF RAPID: A massive floodplain reconnects: physical and biotic responses of the Birds Point levee
breach in the Mississippi River (J. Garvey, lead PI).

IEMA: Illinois statewide flood-hazard assessment (J. Remo, lead PI).

Walton Family Foundation: Olive Branch, IL Relocation Initiative: Community Disaster-Recovery
Networking
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NSF Sedimentology and Paleobiology program: Testing hypotheses of latest Pleistocene paleo-
environmental collapse, Northern Channel Islands, California (Lead PI: Pinter; collaborative project
with Northern Arizona University; Univ. of Oregon)

Emergency Management Institute curricula: HAZUS-MH for earthquakes.
U.S. Steel: Levee-breach modeling, Metro East Drainage and Levee District area.

European Commission, Marie Curie IIF Program: Early anthropogenic signatures on landscapes:
geomorphic, paleobotanical, and other paleo-environmental fingerprints.

NSF, Geography and Regional Science: A multivariate geospatial model of levee impacts on flood
heights, Lower Mississippi River + International Supplement awarded

National Geographic Society: Testing a hypothesis of latest Pleistocene paleo-environmental collapse,
Northern Channel Islands, California.

USGS Upper Midwest Environmental Sciences Center: Development of a virtual hydrologic and
geospatial data repository for the Mississippi River System

NSF, Office of International Science and Engineering: U.S.-Chile: Morphotectonic evolution of the
U.S.-Chile: Megjillones Peninsula, northern Chile using precise GPS measurement of uplifted coastal
terraces

NSF Hydrologic Sciences Program: Multivariate geospatial analysis of engineering and flood response,
Mississippi River System, USA.

NSF, International Science and Engineering: US-Chile cooperative research on the Cenozoic
paleoceanographic and paleoclimatic evolution of northern and central Chile. (Ishman and Pinter)

NATO Science Program: The Adria microplate: GPS geodesy, tectonics, and hazards.

John D. and Catherine T. MacArthur Foundation: Exporting Natural Disasters: Flooding and Flood
Control on Transboundary Rivers

NATO: The Adria Microplate: Postdoctoral Fellowship for Dr. G. Grenerczy.

USGS National Cooperative Geologic Mapping Program (6/03-5/04). Plio-Pleistocene Deposits of the
White/Inyo Mountains Range Front, Inyo and Mono Counties, CA

Alexander von Humboldt Foundation: Human forcing of hydrologic change and magnification of flood
hazard on German Rivers

NASA (9/01-8/02)). Assessing mass wasting and landslide susceptibility using GIS and remotely
sensed imagery, Santa Cruz Island, California. (ESS Fellowship for E. Molander)

Association of State Floodplain Managers (9/01-8/02). Rapid revision of flood-hazard mapping.
(Fellowship for R. Heine)
Missouri Coalition for the Environment (7/01-5/02). Hydrologic history of the Lower Missouri River.

NOAA Channel Islands National Marine Sanctuary (12/99-6/02). Orthorectification of 1997, pre-El
Nifio air-photo set from the California Channel Islands.

Petroleum Research Fund (7/99-10/01). Timing and rates of basin inversion from tectonic geomorph-
ology, Pannonian Basin, Hungary. (Supplement [5/00-4/01] for an ACS-PRF Summer Fellow)
USGS National Cooperative Geologic Mapping Program (5/00-4/01). Mapping landslide susceptibility,

Santa Cruz Island, California: A field- and GIS-based analysis.

National Park Service, Channel Islands National Park (4/00-9/00). Orthorectification of 1998, post-El
Nino air-photo set from the California Channel Islands.

USGS National Cooperative Geologic Mapping Program (6/99-5/00). Mapping coastal terraces and
Quaternary cover on Santa Rosa and San Miguel Islands, California, using dual-frequency kinematic
GPS positioning.

NSF Active Tectonics Program (3/97-2/00), (Supplement granted). Testing models of fault-related
folding, Northern Channel Islands, California.
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NASA (9/00-8/01)). Assessing mass wasting and landslide susceptibility using GIS and remotely
sensed imagery, Santa Cruz Islands, California. (ESS Fellowship for W.D. Vestal)

National Earthquake Hazards Reduction Program (7/97-12/99): Slip on the Channel Islands/Santa
Monica Mountains Thrust. (Supplement granted)

NSF, Instrumentation and Facilities Program (8/97-7/99): Acquisition of a GIS-dedicated UNIX
workstation laboratory.

SIU Office of Research Development (8/97-5/99). Eftects of levee construction and channelization on
stage-discharge flood response of the Upper Mississippi River.

National Research Council (1997). Active tectonics of the Pannonian Basin, Hungary.

National Earthquake Hazards Reduction Program (2/92-7/93). Latest Pleistocene to Holocene rupture
history of the Santa Cruz Island fault. (with Ed Keller)

PUBLICATIONS

Books: National Research Council, 2010. Missouri River Planning: Recognizing and Incorporating
Sediment Management. National Academy Press: Washington, DC.

Pinter, N., G. Grenerczy, J. Weber, S. Stein, and D. Medak (eds.), 2006. The Adria Microplate: GPS
Geodesy, Tectonics, and Hazards. Springer Verlag.

Keller, E.A. and N. Pinter, 2002. Active Tectonics: Earthquakes and Landscape, 2nd Edition. Prentice-
Hall: Upper Saddle River, NJ.

Keller, E.A. and N. Pinter, 1996. Active Tectonics: Earthquakes and Landscape. Prentice-Hall: Upper
Saddle River, NIJ.

Pinter, N, 1996. Exercises in Active Tectonics: An Introduction to Earthquakes and Tectonic
Geomorphology. Prentice Hall.

Pinter, N., and S. Pinter, 1995. Study Guide for Environmental Science. John Wiley & Sons: New York.

Papers: Huthoff, F., N. Pinter, and J.W.F. Remo, 2014. Reply to discussion of "Theoretical analysis of
stage magnification caused by wing dikes, Middle Mississippi River, USA". Journal of Hydraulic
Engineering, in press.

Huthoff, F., J.W.F. Remo, and N. Pinter, in press. Improving flood preparedness using hydrodynamic
levee-breach and inundation modeling: Middle Mississippi River, USA. Journal of Flood Risk
Management.

Pinter, N., S. Baer, L. Chevalier, R. Kowalchuk, C. Lant, and M. Whiles, 2013. An "IGERT" model for
interdisciplinary doctoral education in water-related science and policy. Journal of Contemporary
Water Research and Education, 150: 53-62.

Huthoff, F., N. Pinter, and J.W.F. Remo, 2013. Theoretical analysis of stage magnification caused by
wing dikes, Middle Mississippi River, USA. Journal of Hydraulic Engineering, 139: 550-556.

Remo, J.W.F., A. Khanal, and N. Pinter, 2013. Assessment of chevron dikes for the enhancement of
physical-aquatic habitat within the Middle Mississippi River, USA. Journal of Hydrology, 501: 146-
162.

Huthoff, F., H. Barneveld, N. Pinter, J. Remo, H. Eerden, 2013. Optimizing design of river training
works using 3-dimensional flow simulations. In Smart Rivers 2013 (Conference Proceedings),
Liege, Belgium and Maastricht , Netherlands, 23-27 September, 2013.

Remo, J.W.F., and N. Pinter, 2012. Hazus-MH earthquake modeling in the central USA. Natural
Hazards, 63:1055-1081.

Dierauer, J., N. Pinter, J.W.F. Remo, 2012. Evaluation of Levee Setbacks for Flood-Loss Reduction,
Middle Mississippi River, USA. Journal of Hydrology, 450: 1-8.
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Pinter, N., J. Dierauer, J.W.F. Remo, 2012. Flood-damage modeling for assessing impacts of flood
frequency adjustment, Middle Mississippi River, USA. Hydrologic Processes, 26: 2997-3002.

Remo, J.W.F., M. Carlson, N. Pinter, 2012. Hydraulic and flood-loss modeling of levee, floodplain, and
river management strategies, Middle Mississippi River, USA. Natural Hazards, 61: 551-575.

Pinter, N., 2012. Early history of the Upper Mississippi River In Brad Walker (Ed.), Our Future? A
Vision for a Land, Water and Economic Ethic in the Upper Mississippi River Basin, pp. 10-12. St.
Louis: Missouri Coalition for the Environment.

Pinter, N., 2012. Upper Mississippi River history and hydrology. In Brad Walker (Ed.), Our Future? A
Vision for a Land, Water and Economic Ethic in the Upper Mississippi River Basin, pp. 56-60. St.
Louis: Missouri Coalition for the Environment.

Heine, R.A., and N. Pinter, 2012. Levee effects upon flood levels: An empirical assessment.
Hydrological Processes, 26: 3225-3240.

Boslough, M., K. Nicoll, V. Holliday, T. L. Daulton, D. Meltzer, N. Pinter, A. C. Scott, T. Surovell, Ph.
Claeys, J. Gill, F. Paquay, J. Marlon, P. Bartlein, C. Whitlock, D. Grayson, and T. Jull, 2011.
Arguments and evidence against a Younger Dryas impact event. Proceedings of the AGU Chapman
Conference on Climates, Past Landscapes, and Civilizations, Santa Fe, NM, 21-25 March, 2011.

Bormann, H., N. Pinter, and S. Elfert, 2011. Hydrological signatures of flood trends on German rivers:
flood frequencies, flood heights and specific stages. Journal of Hydrology, 404: 50-66.

Pinter, N., A.C. Scott, T.L. Daulton, A. Podoll, C. Koeberl, R.S. Anderson, and S.E. Ishman, 2011. The
Younger Dryas impact hypothesis: A requiem. Earth-Science Reviews, 106: 247-264.

Flor, A.D., N. Pinter, and J.W.F. Remo, 2011. The ups and downs of levees: GPS-based change
detection, Middle Mississippi River USA. Geology, 39: 55-58.

Pinter, N., S. Fiedel, and J.E. Keeley, 2011. Fire and vegetation shifts in the Americas at the vanguard
of Paleoindian migration. Quaternary Science Reviews, 30: 269-272.

Flor, A.D., N. Pinter, and J.W.F. Remo, 2010. Evaluating levee failure susceptibility on the Mississippi
River using logistic regression analysis. Engineering Geology, 116: 139-148.

Daulton, T.L., N. Pinter, and A.C. Scott, 2010. No evidence of nanodiamonds in Younger Dryas
sediments to support an impact event. PNAS, 107: 16043-16047.

Scott, A.C., N. Pinter, M.E. Collinson, M. Hardiman, R.S. Anderson, A.P.R. Brain, S.Y. Smith, F.
Marone, and M. Stampanoni, 2010. Fungus, not comet or catastrophe, accounts for carbonaceous
spherules in the Younger Dryas ‘impact layer’. Geophysical Research Letters, 37:
d0i:10.1029/2010GL043345.

Pinter, N., A.A. Jemberie, JW.F. Remo, R.A. Heine, and B.A. Ickes, 2010. Empirical modeling of
hydrologic response to river engineering, Mississippi and Lower Missouri Rivers. River Research
and Applications, 26: 546-571.

Pinter, N., 2010. Historical discharge measurements on the Middle Mississippi River, USA: No basis
for “changing history.” Hydrological Processes, 24: 1088-1093.

Remo, J.W.F., N. Pinter, and R.A. Heine, 2009. The use of retro- and scenario- modeling to assess
effects of 100+ years river engineering and land cover change on Middle and Lower Mississippi
River flood stages. Journal of Hydrology, 376: 403-416.

Anderson, R.S., S. Starratt, R.B. Jass, and N. Pinter, 2009. Fire and vegetation history on Santa Rosa
Island, Channel Islands: Long-term environmental change in southern California. Journal of
Quaternary Science, DOI: 10.1002/jgs.

Pinter, N., 2009. Non-stationary flood occurrence on the Upper Mississippi-Lower Missouri River
system: Review and current status. In R. E. Criss and Timothy M. Kusky (Eds.), Finding the
Balance between Floods, Flood Protection, and River Navigation, pp. 34-40. Saint Louis University,
Center for Environmental Sciences. Available online, URL: http://www.ces.slu.edu/.

Pinter, N., A.A. Jemberie, J.W.F. Remo, R.A. Heine, and B.S. Ickes, 2008. Flood trends and river
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engineering on the Mississippi River system, Geophysical Research Letters, 35, L23404,
d0i:10.1029/2008GL035987.

Jemberie, A.A., N. Pinter, and J.W.F. Remo, 2008. Hydrologic history of the Mississippi and Lower
Missouri Rivers based upon a refined specific-gage approach. Hydrologic Processes, 22: 7736-4447,
doi:10.1002/hyp.7046.

Pinter, N., and S.E. Ishman, 2008. Reply to comments on “Impacts, mega-tsunami, and other
extraordinary claims.” GSA Today, vol. 18(6): e14.

Szilagyi, J., N. Pinter, and R. Venczel, 2008. Application of a routing model for detecting channel flow
changes with minimal data. Journal of Hydrologic Engineering, 13: 521-526.

Remo, J.W.F., N. Pinter, B. Ickes, and R. Heine, 2008. New databases reveal 200 years of change on
the Mississippi River System. Eos, 89(14): 134-135.

Pinter, N., and S.E. Ishman, 2008. Impacts, mega-tsunami, and other extraordinary claims. GSA
Today, 18(1): 37-38.

Remo, J.W.F, and Pinter, N., 2007. The use of spatial systems, historic remote sensing and retro-
modeling to assess man-made changes to the Mississippi River System. In: Zaho, P. et al. (eds.),
Proceedings of International Association of Mathematical Geology 2007: Geomathematics and GIS
Analysis of Resources, Environment and Hazards. State Key Laboratory of Geological Processes
and Mineral Resources, Beijing, China, pp. 286-288.

Bada, G., Grenerczy, G., Téth, L., Horvath, F., Stein, S., Cloetingh, S., Windhoffer, G., Fodor, L.,
Pinter, N., Fejes, 1., 2007. Motion of Adria and ongoing inversion of the Pannonian basin:
Seismicity, GPS velocities and stress transfer. In: Stein, S., Mazzotti, S., (Eds.), Continental
Intraplate Earthquakes: Science, Hazard, and Policy Issues. Geological Society of America Special
Paper 425, p. 243-262, doi: 10.1130/2007.2425(16).

Remo, J.W.F., and N. Pinter, 2007. Retro-modeling of the Middle Mississippi River. Journal of
Hydrology 337: 421-435.

Pinter, N., B.S. Ickes, J.H. Wlosinski, and R.R. van der Ploeg, 2006. Trends in flood stages: Contrasting
trends in flooding on the Mississippi and Rhine river systems. Journal of Hydrology, 331: 554-566.

Pinter, N., 2006. New Orleans revival recipes. Issues in Science and Technology, 22(3): 5-6.

Pinter, N., and G. Grenerczy, 2006. Recent advances in peri-Adriatic geodynamics and future research
directions. In N. Pinter, G. Grenerczy, J. Weber, S. Stein, and D. Medak (eds.), The Adria
Microplate: GPS Geodesy, Tectonics, and Hazards, pp. 1-20. Springer Verlag.

Pinter, N., R.R. van der Ploeg, P. Schweigert, and G. Hoefer, 2006. Flood Magnification on the River
Rhine. Hydrological Processes, 20: 147-164.

Pinter, N., and M.T. Brandon, 2005. How erosion builds mountains. Scientific American Special, 15(2)
74-81.

Pinter, N., 2005. Policy Forum: One step forward, two steps back on U.S. floodplains. Science, 308:
207-208.

Pinter, N., 2005. Applications of tectonic geomorphology for deciphering active deformation in the
Pannonian Basin, Hungary. In L. Fodor and K. Brezsnyanszky (eds.), Proceedings of the Workshop
on “Applications of GPS in Plate Tectonics in Research on Fossil Energy Resources and in Earth-
quake Hazard Assessment, Occasional Papers of the Geological Institute of Hungary, 204: 25-51.

Pinter, N., and W.D. Vestal, 2005. El Nifio-driven landsliding and postgrazing recovery, Santa Cruz
Islands, California. Journal of Geophysical Research, 110, F2, doi. 10.1029/2004JF000203.

Pinter, N., and R.A. Heine, 2005. Hydrodynamic and morphodynamic response to river engineering

documented by fixed-discharge analysis, Lower Missouri River, USA. Journal of Hydrology, 302:
70-91.
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Schweigert, P., N. Pinter, and R.R. van der Ploeg, 2004. Regression analysis of weather effects on the
annual concentrations of nitrate in soil and groundwater. Journal of Plant Nutrition and Soil
Science, 167: 309-318.

Pinter, N., K. Miller, J.H. Wlosinski, and R.R. van der Ploeg, 2004. Recurrent shoaling and dredging on
the Middle and Upper Mississippi River, USA. Journal of Hydrology, 290: 275-296.

Scott, A.T., and N. Pinter, 2003. Extraction of coastal terraces and shoreline-angle elevations from
digital terrain models, Santa Cruz and Anacapa Islands, California. Physical Geography, 24: 271-
294.

Gieska, M., R.R. van der Ploeg, P. Schweigert, and N. Pinter, 2003. Physikalische Bodendegradierung
in der Hildesheimer Borde und das Bundes-Bodenschutzgesetz. Berichte {iber Landwirtschaft
81(4): 485-511.

Pinter, N., C.C. Sorlien, and A.T. Scott, 2003. Isostatic subsidence in response to thrust faulting and fold
growth. American Journal of Science, 303: 300-318.

Pinter, N., and R. Thomas, 2003. Engineering modifications and changes in flood behavior of the
Middle Mississippi River. In R. Criss and D. Wilson, (eds.), At The Confluence: Rivers, Floods, and
Water Quality in the St. Louis Region, pp. 96-114.

Pinter, N., R. Thomas, and J.H. Wlosinski, 2002. Reply to U.S. Army Corps of Engineers Comment on
“Assessing flood hazard on dynamic rivers.” Eos: Transactions of the American Geophysical
Union, 83(36): 397-398.

Pinter, N., J.H. Wlosinski, and R. Heine, 2002. The case for utilization of stage data in flood-frequency
analysis: Preliminary results from the Middle Mississippi and Lower Missouri River. Hydrologic
Science and Technology Journal, 18(1-4): 173-185.

Pinter, N., R. Thomas, and J.H. Wlosinski, 2001. Flood-hazard assessment on dynamic rivers.
Eos: Transactions of the American Geophysical Union, 82(31): 333-339.

Pinter, N., B. Johns, B. Little, and W.D. Vestal, 2001. Fault-related folding in California’s Northern
Channel Islands documented by rapid-static GPS positioning. GSA Today, 11(5): 4-9.

Pinter, N., R. Thomas, and N.S. Philippi, 2001. Side-stepping environmental conflicts: The role of
natural-hazards assessment, planning, and mitigation. E. Petzold-Bradley, A. Carius, and A. Vincze
(eds.), Responding to Environmental Conflicts: Implications for Theory and Practice, p. 113-132.
Dordrecht: Kluwer Academic Publishers.

Lueddecke, S.B., N. Pinter, and S. McManus, 2001. Greenhouse effect in the classroom: A project- and
laboratory-based curriculum. Journal of Geological Education, 49: 274-279.

Pinter, N., R. Thomas, and J.H. Wlosinski, 2000. Regional impacts of levee construction and
channelization, Middle Mississippi River, USA. In J. Marsalek, W.E. Watt, E. Zeman, and F. Sieker
(eds.), Flood Issues in Contemporary Water Management, p. 351-361. Dordrecht: Kluwer Academic
Publishers.

Pinter, N., 2000. Global geomorphology. In P.L. Hancock and B.J. Skinner (eds.), Oxford Companion
to the Earth, pp. 456-458. Oxford University Press.

Burbank, D.W., and N. Pinter, 1999. Landscape evolution: The interactions of tectonics and surface
processes. Basin Research, 11: 1-6.

Pinter, N., C.C. Sorlien, and A.T. Scott, 1998. Late Quaternary folding and faulting of the Santa Cruz
Island, California. In P.W. Weigand (ed.), Contributions to the Geology of the Northern Channel
Islands, Southern California. Pacific Section, American Association of Petroleum Geologists:
Bakersfield, CA, MP-45: 111-122.

Pinter, N., S.B. Lueddecke, E.A. Keller, and K. Simmons, 1998. Late Quaternary slip on the Santa Cruz
Island fault, California. Geological Society of America Bulletin, 110: 711-722.

Lueddecke, S.B., N. Pinter, and P. Gans, 1998. Plio-Pleistocene ash falls, sedimentation, and range-
front faulting along the White-Inyo Mountains front, California. Journal of Geology, 106: 511-522.
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Pinter, N., and M.T. Brandon, 1997. How erosion builds mountains. Scientific American, 276(4): 74-79.

Pinter, N., and M.T. Brandon, 1997. Comment 1'erosion construit les montagnes. Pour La Science, 236:
78-84

Pinter, N., and M.T. Brandon, 1997. La erosion, constructora de montanas. Investigacion y Ciencia,
249: 52-58.

Sorlien, C.C., and N. Pinter, 1997. Faulting and folding on Santa Cruz Island, California. In J.R. Boles
and W. Landry (eds.), Santa Cruz Island Geology Field Trip Guide, San Diego: San Diego
Association of Geologists, pp. 72-90.

Pinter, N., 1995. Faulting on the Volcanic Tableland, California. Journal of Geology, 103: 73-83.

Pinter, N., and E.A. Keller, 1995. Geomorphic analysis of neotectonic deformation, northern Owens
Valley, California. Geologische Rundschau, 84: 200-212.

Pinter, N., E.A. Keller, and R.B. West, 1994. Relative dating of terraces of the Owens River, northern
Owens Valley, California and correlation with moraines of the Sierra Nevada. Quaternary Research,
42:266-276.

Pinter, N., 1993. Estimating earthquake hazard from remotely sensed images, Eastern California-
Central Nevada seismic belt. In Exploration, Environment, and Engineering: Proceedings of the 9th
Thematic Conference on Geological Remote Sensing. Environ. Res. Inst. of Michigan, Ann Arbor.

Pinter, N., and E.A. Keller, 1992. Quaternary tectonic and topographic evolution of the northern Owens

Valley. In C.A. Hall Jr., V. Doyle-Jones, and B. Widawski, Eds. The History of Water: Eastern
Sierra Nevada, Owens Valley, White-Inyo Mountains. White Mt. Research Station, Los Angeles.

Gardner, T.W., D. Verdonck, N. Pinter, R.L Slingerland, K.P. Furlong, T.F. Bullard, and S.G. Wells,
1992. Quaternary uplift astride the aseismic Cocos Ridge, Pacific coast, Costa Rica. Geological
Society of America Bulletin, 104: 219-232.

Pinter, N., and M.M. Fulford, 1991. Late Cretaceous basement foundering of the Rosario embayment,
Peninsular Ranges forearc basin: Backstripping of the El Gallo Formation, Baja California Norte,
Mexico. Basin Research, 3: 215-222.

Pinter, N., and E.A. Keller, 1991. Comment on “Surface uplift, uplift of rocks, and exhumation of
rocks.” Geology, 19: 1053.

Pinter, N., and C. Sorlien, 1991. Evidence for latest Pleistocene to Holocene movement on the Santa
Cruz Island fault, California. Geology, 19: 909-912.

Gardner, T.W., J.B. Ritter, C.A. Shuman, J.C. Bell, K.C. Sasowsky, and N. Pinter, 1991. A periglacial
stratified slope deposit in the Valley and Ridge Province of central Pennsylvania, USA: Sediment-
ology, stratigraphy, and geomorphic evolution. Permafrost and Periglacial Processes, 2: 141-162.

Pinter, N., and T.W. Gardner, 1989. Construction of a polynomial model of sea level: Estimating paleo-
sea levels continuously through time. Geology, 17: 295-298.

Theses: Pinter, N., 1992. Tectonic geomorphology and earthquake hazard of the northern Owens
Valley, California. PhD Dissertation, University of California, Santa Barbara.

Pinter, N., 1988. Late-Quaternary development of the Osa Peninsula, Costa Rica. Masters thesis, The
Pennsylvania State University, 142 pages.

Other: Pinter, N., R. Criss, T. Kusky, 2008. Untitled Op-Ed in St. Louis Post-Dispatch, 3/4/2008.

Kostyack, J, and N. Pinter, 2011. Solutions: Time to rethink flood control. Op-Ed for the Center for
Public Integrity’s IWatch News, http://www.iwatchnews.org/2011/06/10/4866/solutions-time-
rethink-flood-control, available 6/10/2011

ABSTRACTS AND PAPERS PRESENTED
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Below + numerous invited talks at universities, agencies, and organizations

Paul, J.S., M.L. Books, B. Csanyi, and N. Pinter, 2014. Chronic metal pollution in the Tisza River,
Eastern Europe: Water quality, contaminants, and ecology. Joint Aquatic Sciences National
Meeting, Abstract #15058, Portland, OR, May 18-23, 2014.

Paul, J., M. Brooks, N. Pinter, 2013. Tisza River floodplains: Connectivity or conduit for
contamination? Society of Environmental Toxicology and Chemistry, National Meeting, 11/22-
23/2013, Nashville, TN.

Scott, A.C., M. Hardiman, N. Pinter, and R.S. Anderson, 2013. Late Pleistocene and Holocene fire
history of the California Islands. American Geophysical Union Fall Meeting, San Francisco.

Huthoff, J. Remo, and N. Pinter, 2013. Using large eddy simulation to model impacts of river training
structures on flood water levees. IAHR World Congress.

Ellison, E.J., C. Anz and N. Pinter, 2013. Geomorphology Applied: The 2011 Mississippi River Flood
and the Olive Branch Flood Recovery Initiative. Sustainable Disaster Recovery Conference. Saint
Louis University, Missouri, October 29-30

Ellison, E.J., and N. Pinter, 2013. Expanding Mitigation: Incorporation Ideas, Partnerships, and
Programs to Promote Resiliency. International Hazard Mitigation Practitioners Symposium.
Broomfield, Colorado, July 16-17.

Scott, A.C., M. Hardiman, N. Pinter, and R.S. Anderson, 2012. Evidence of fire regimes in the
Pleistocene of the California Islands. European Geophysical Union meeting, Vienna, Austria.
Geophysical Research Abstracts, 14: EGU2012-4618.

Pinter, N., E. Ellison, C. Anz, 2012. Geomorphology applied: The 2011 Mississippi River flood and the
Olive Branch flood recovery initiative. Geological Society of America, National meeting, Charlotte,
NC.

Dierauer, J., N. Pinter, and J. Remo. 2012. Evaluation of levee setbacks for flood-loss reduction along
the Middle Mississippi River. lllinois Association for Floodplain and Stormwater Management,
2012 Annual Conference, March 14-15.

Ellison, E.J. J. Dierauer, N. Pinter, T. Wareing, and J. Denny. 2012. Alexander County needs a little
R&R: Community Recovery and Rebuilding after the 2011 spring floods. Illinois Association for
Floodplain and Stormwater Management, 2012 Annual Conference, March 14-15.

Huthoff, F., J. Remo, and N. Pinter, 2012. Lessons learned from hydrodynamic levee-breach and
inundation modeling. Illinois Association for Floodplain and Stormwater Management, Annual
Conference, Rosemont, IL, March 14-15, 2012.

Huthoff, F., J. Remo, and N. Pinter, 2012. Hydrodynamic Levee-Breach and Inundation Modeling of a
Levee Cell along the Middle Mississippi. American Society of Civil Engineers World
Environmental & Water Resources Congress, Albuquerque NM, May 20-24, 2012.

Pinter, N., R.A. Heine, A. Flor, and J.W.F. Remo, 2011. Fluvial geomorphology applied: levee safety
and floodplain management. Geological Society of America, National Meeting, Paper No. 196227,

Remo, J.W.F., A. Khanal, and N. Pinter, 2011. Assessment of the use of New Chevron River Training
Structures for the Increasing Physical Habitat Diversity within the Middle Mississippi River, USA.
Geological Society of America, National Meeting, Paper No. 195339.

Scott, A.C., M. Hardiman, N. Pinter, and R.S. Anderson, 2011. Evidence of fire regimes in the
Pleistocene of the California Islands. International Quaternary Association meeting, Bern,
Switzerland. SAGVNTVM Extra, 11: 59-60.

Boslough, M.B., et al., 2011. Impact did not cause climate change, extinction, or Clovis termination at
12.9 ka. AGU Chapman Conference on Climates, Past Landscapes and Civilizations. Santa Fe,
NM, 21-25 March, 2011.
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Remo, J.W.F., N. Pinter, E. Eliison, and Z. Ishman, 2010. Earthquake loss estimation using FEMA’s
HAZUS-MH for mitigation planning in Illinois. Geological Society of America, National Meeting,
Paper No. 140-5.

Pinter, N., 2010. The Younger Dryas impact hypothesis: A requiem. American Quaternary
Associateion, Biannual Meeting, Laramie, WY, Aug. 13-16, 2010. (Inv)

Pinter, N., 2010. Empirical hydrology in river and water-related projects and planning. Corps Reform
Network, Annual Meeting, Washington DC, Mar. 14-16, 2010. (Inv)

Pinter, N., S. Baer, L. Chevalier, C. Lant, and M. Whiles, 2009. Watershed Science and Policy IGERT
program at SIUC. Binghamton University Geomorphology Symposium, Oct. 20009.

Lant, C., N. Pinter, L. Chevalier, M. Whiles, and S. Baer, 2009. NSF IGERT at Southern Illinois:
Watershed Science and Policy. American Water Resources Association Annual Water Resources
Conference, Seattle, WA, Nov. 9-12, 2009.

Remo, J.W.F., and N. Pinter, 2009. River training structures: Effects on flow dynamics, channel
morphology, and flood levels. Geological Society of America, National Meeting, Paper No. 244-17.

Pinter, N., A. Podoll, A.C. Scott, and D. Ebel, 2009. Extraterrestrial and terrestrial signatures at the
onset of the Younger Dryas. Geological Society of America, National Meeting, Paper No. 234-1.
(Inv)

Carlson, M.L., J.W. Remo, and N. Pinter, 2009. Assessing levee impacts on flood hazard with flood-
loss modeling and retro-modeling. Geological Society of America, National Meeting, Paper No.
243-12.

Dierauer, J.R., J. Remo, and N. Pinter, 2009. Modeling effectiveness of levee set-backs using combined
1D hydraulic modeling and flood-loss simulations. Geological Society of America, National
Meeting, Paper No. 244-26.

Evanoff, E., JW. Remo, N. Pinter, and G. Balint, 2009. Assessment of causal mechanisms on flood
conveyance along the Tisza River, Hungary using one-dimensional retro- and scenario-modeling.
Geological Society of America, National Meeting, Paper No. 247-6.

Carlson, M., J. Remo, and N. Pinter, 2009. Using HAZUS-MH as a floodplain management tool: Two
southern Illinois case studies. Geological Society of America, North-Central meeting. (N)

Remo, J.W.F., and N. Pinter, 2009. The development of best practices for the use of HAZUS-MH to
estimate earthquake losses in southern Illinois. Geological Society of America, North-Central
meeting. (N)

Evanoff, E., J.W.F. Remo, N. Pinter, and G. Balint, 2009. One-dimensional retro- and scenario
modeling for two time steps across the middle Tisza River, Hungary. Geological Society of
America, North-Central meeting. (N)

Bormann, H., N. Pinter, S. Elfert, 2008. Hydrological signatures of flood magnification on German
rivers. European Geophysical Union. Geophysical Research Abstracts, 10: EGU2008-A-01428.

Flor, A., and N. Pinter, 2008. Identifying the potential factors contributing to levee failures on the
Mississippi River. Geological Society of America, North-Central meeting. (N)

Podoll, A., S. O'Leary, H. Henson, F. Mumba, and N. Pinter, 2008. NSF GK-12 partnership for
effective earth science education. Geological Society of America, North-Central meeting. (N)

Venczel, R., and N. Pinter, 2008. Historical and seasonal trends in flood conveyance, Tisza River,
Hungary. Geological Society of America, North-Central meeting. (N)

Remo, J.W.F., and N. Pinter, 2008. Retro-modeling the Middle and Lower Mississippi Rivers to assess
the effects of river engineering and land-cover changes on flood stages. Geological Society of
America, North-Central meeting. (N)

Pinter, N., H. Bormann, and S. Elfert, 2007. Hydrologic signatures of flood magnification on German
rivers. Geological Society of America Abstracts with Programs, 39(7): 153.
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Remo, J.W.F., N. Pinter, and A. Flor, 2007. The use of archival data, geospatial databases, and retro-
modeling to assess man-made changes to the Mississippi River system. Geological Society of
America Abstracts with Programs, 39(7): 153.

Flor, A.D., JW.F. Remo, and N. Pinter, 2007. Using historic and modern data to assess Mississippi
River levee failures. Geological Society of America Abstracts with Programs, 39(7): 159.

Venczel, R.A., and N. Pinter, 2007. Historical trends in flow dynamics and flood magnification, Tisza
River, Hungary. Geological Society of America Abstracts with Programs, 39(7): 18. (Winner, GSA
Hydrogeology Division, Best Student Paper)

Pinter, N., and S.A. Anderson, 2006. A mega-fire hypothesis for latest Pleistocene paleo-environmental
change on the Northern Channel Islands, California. Geological Society of America Abstracts with
Programs, 38(7): 148.

Casanova, C., and N. Pinter, 2006. Mejillones Peninsula coastal terrace sequence: A useful piece of
information in deciphering the Late Quaternary landscape evolution of the Atacama Desert, northern
Chile. Geological Society of America Abstracts with Programs, 38(7): 127.

Remo, J., and N. Pinter, 2006. Retro-modeling of the Middle Mississippi River. Geological Society of
America Abstracts with Programs, 38(7): 150.

Remo, J.W.F., and Pinter, N., 2006, Retro modeling the Middle Mississippi River, Xlth International
Congress for Mathematical Geology: Quantitative Geology From Multiple Sources, September 6,
2006 Liege, Belgium.

Pinter, N., and J.W.F. Remo, 2006. 200+ Years of Geomorphic, Land-cover, and Land-use Change on
the Middle Mississippi River: Implications for Flow Dynamics and Flood Risk (O-106b).
International Conference on Rivers and Civilization, La Crosse, Wisconsin, June 28, 2006. Program
and Abstracts, p. 97.

Pinter, N. A.A. Jemberie, J.W.F. Remo, and R. Heine, Reuben, 2006. An empirical multivariate model
of flood response to river-system engineering (O-106a ). International Conference on Rivers and
Civilization, La Crosse, Wisconsin, June 26, 2006. Program and Abstracts, p. 96.

Remo, J.W.F., N. Pinter, A.A. Jemberie, and R. Heine, 2006. An Empirical Multivariate Model of
Flood Response to River-System Engineering. (O-106a)International Conference on Rivers and
Civilization, La Crosse, Wisconsin, June 26, 2006. Program and Abstracts, p.100.

Pinter, N., C. Casanova, S.E. Ishman, 2006. Plio-Pleistocene plate-boundary coupling, Mejillones
region, northern Chile: Local support for a climate-tectonic feedback mechanism for Central
Andean uplift. ”Backbone of the Americas” Conference, Mendoza, Argentina.

Pinter, N., 2006. Human contributions to flooding: From the 1993 Midwestern flood to New Orleans
2005. American Association for the Advancement of Science Annual Meeting: Grand Challenges,
Great Opportunities, 172: 70.

Casanova C., N. Pinter, U. Radtke, and S. Ishman, 2006. Secuencia de terrazas costeras en el extremo
norte de la Peninsula de Mejillones, norte de Chile: nueva caracterizacion espacial y estimacién de
edades usando Electron Spin Resonance (ESR) en moluscos. XI Congreso Geoldgico Chileno
(Antofagasta, Chile, 7-11 August, 2006).

Remo, J.W.F., and N. Pinter, 2006. Seasonal variation in the stage-discharge relationship of large rivers.
American Association for the Advancement of Science Annual Meeting: Grand Challenges, Great
Opportunities, 172: 145.

Casanova, C., N. Pinter, and U. Radtke, 2006. New elevation data and ages from late-Neogene coastal
terrace sequence in Mejillones Peninsula northern Chile: reconstructing the morphotectonic
evolution along a segment of the Nazca subduction zone. European Geophysical Union General
Assembly (Vienna, 2—7 April, 2006).

Pinter, N., 2005. Multivariate geospatial analysis of impacts of river engineering upon flood response:
Preliminary results. GSA Abstracts with Programs, 37(7).
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Remo, J., N. Pinter, 2005. The geomorphology, alluvial deposits, and natural diversions of the Middle
Mississippi River valley. GSA Abstracts with Programs, 37(7).

Casanova, C., N. Pinter, 2005. High-resolution DEM and precise GPS elevations from the northern tip
of the Mejillones Peninsula, northern Chile: New implications in the morphotectonic evolution of the
Neogene coastal-terrace sequence. GSA Abstracts with Programs, 37(7).

Jemberie, A., and N. Pinter, 2005. Comparison of alternative flood frequency analysis methods on the
Middle Mississippi River. North-Central Section meeting of the Geological Society of America.
GSA Abstracts with Programs, 37(5).

Pinter, N., R. Heine, J. Remo, and B. Ickes, 2005. Historical remote sensing of the Mississippi River
system. North-Central Section meeting of the Geological Society of America. GSA Abstracts with
Programs, 37(5). (N)

Remo, J., and N. Pinter, 2005. Comparison of alternative flood frequency analysis methods on the
Middle Mississippi River. North-Central Section meeting of the Geological Society of America.
GSA Abstracts with Programs, 37(5). (N)

Casanova, C., N. Pinter, and U. Radtke, 2005. Morphotectonic evolution of the Mejillones Peninsula,
northern Chile: A new characterization of the Neogene coastal terrace sequence using differential
GPS and ESR dating. North-Central Section meeting of the Geological Society of America. GSA
Abstracts with Programs, 37(5). (N)

Pinter, N., P. Morin, and R. Heine, 2004. The digital Mississippi: 3-D visualization of century-scale
channel evolution and flood response using the GeoWall system. Geological Society of America
Abstracts with Programs, 36(7).

Remo, J., and N. Pinter, 2004. Historic variation in surface water slope of the Middle Mississippi River.
Geological Society of America Abstracts with Programs, 36(5).

Pinter, N., 2004. Contrasting flood responses to river engineering: Mississippi and Rhine River systems.
Geological Society of America Abstracts with Programs, 36(5). (N)

Grenerczy, G., and N. Pinter, 2004. The motion of Adria and its effects on the Panonian basin.
European Geophysical Union meeting; Geophysical Research Abstracts, vol. 6.

Heine, R.A., and N. Pinter, 2003. A Time-Integrated Geospatial Database of 20th Century
Modifications of the Mississippi River System. American Geophysical Union, San Francisco.

Ishman, S., T. Reilly, G. Wilson, R. Martinez-Pardo, N. Pinter, H. Wilke, and G. Chong, 2003. Late
Cenozoic evolution of the Mejillones Peninsula, north-central Chile. American Geophysical Union,
San Francisco.

Pinter, N., 2003. Sources of Human Magnification of Flood Hazard, Mississippi and Missouri Rivers,
USA. European Geological Union, Nice, France.

Vandal, Q., and N. Pinter, 2003. Mountain-front development and tectonic setting as recorded in the
Plio-Pleistocene alluvial fan conglomerates of the White/Inyo Mountains, Owens Valley, California.
Geological Society of America, North-Central Division, Kansas City, MO. (N)

Molander, E., and N. Pinter, 2003. A study of gully development through time on Santa Cruz Island,
California: A remote sensing, GIS, and field-based analysis. Geological Society of America, North-
Central Division, Kansas City, MO. (N)

van der Ploeg, R.R., N. Pinter, M. Volkmann, and P. Schweigert, 2003. Physical soil degradation and
the increased frequency of river floods: The Elbe River case study. American Soc. of Agronomy/
Crop Science Soc. of America/Soil Science Soc. of America Joint Annual Meeting, Denver, CO.

Pinter, N., 2002b. Flood hazard on dynamic rivers An introduction, new research and implications.
Geological Society of America, Denver, CO.

Pinter, N., 2002a. Recent deformation and basin inversion, Pannonian Basin. Hungarian-American
Bilateral Commission: Conference on Active Tectonics of Hungary: Budapest.
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Vestal, W.D., and N. Pinter, 2002b. A multivariate analysis of landslide susceptibility using GIS and
remote sensing, Santa Cruz Island, California. American Association of Petroleum Geologists-
Society of Economic Geologists, Houston, TX.

Pinter, N., and R. Heine, 2002. Human impacts on large river flooding: A review, new data, and
implications. Geological Society of America, North-Central/South Joint Sectional Meeting.

Vestal, W.D., and N. Pinter, 2002a. A multivariate analysis of landslide susceptibility on an overgrazed
rangeland, Santa Cruz Island, California. Geological Society of America, North-Central/South Joint
Sectional Meeting. (N)

Heine, R., and N. Pinter, 2002. 20th Century shifts in hydrology and flood hazard on the Lower
Missouri River from specific-gage analysis and stage indexing. Geological Society of America,
North-Central/South Joint Sectional Meeting. (N)

Heine, R., and N. Pinter, 2002. Long-term stage trends on the Lower Missouri River based on an
empirical hydrologic analysis. Big River Science: 6th Annual Missouri River Natural Resources
Conference, April 21-24, Sioux City, Nebraska. (N)

Pinter, N., 2001. Stage-based flood frequency assessment. American Institute of Hydrologists, Oct. 14-
17, Minneapolis.

Pinter, N., 2001. Effects of river engineering on flood magnitude and frequency, Mississippi River.
April 16-18, Conference: St. Louis as a 21st Century Water City. (N)

Pinter, N., B. Johns, B. Little, and W.D. Vestal, 2000. Rigorous coastal-terrace mapping and
deformation measurement using GIS and dual-frequency differential GPS. GSA Abstracts with
Programs, 32(7)

Vestal, W.D., and N. Pinter, 2000. Assessing landslide susceptibility using GIS and remotely sensed
imagery, Santa Cruz Island, California. GSA Abstracts with Programs, 32(7)

Pinter, N., and R. Thomas, 1999. Secular trends in the stage-discharge relationship, Middle Mississippi
River: Implications for flood recurrence on an engineered river. GSA National Meeting, Denver.

Lueddecke, S., N. Pinter, and S. McManus, 1999. Greenhouse effect in the classroom: A project-based
curriculum. GSA National Meeting, Denver.

Scott, A.T., and N. Pinter, 1999. Determination of folding patterns in uplifted coastal terraces using
field measurements and Digital Terrain Models, Santa Cruz Island, California. GSA North-Central
Meeting. GSA Abstracts with Programs, 31(5). (N)

Thomas, R., and N. Pinter, 1999. Effects of channelization on the long-term stage-discharge
relationship of the Middle Mississippi River. GSA North-Central Meeting. GSA Abstracts w/
Programs, 31(5). (N)

Miller, K.J., and N. Pinter, 1999. Geomorphic study of recurrent shoaling sites in the Mississippi River.
GSA North-Central Meeting. GSA Abstracts with Programs, 31(5). (N)

Heady, A., and N. Pinter, 1999. Scour and fill in alluvial channels: A flume study. GSA North-Central
Meeting. GSA Abstracts with Programs, 31(5). (N)

Pinter, N., A.T. Scott, and C.C. Sorlien, 1998. Growth of the Northern Channel Islands antiform using
deformed coastal terraces and seismic-reflection data, Southern California Borderland. EOS:
Transactions of the American Geophysical Union: 79.

Knutsen, K., N. Pinter, and L. Mertes, 1998. Survey of slope failure triggered by the 1997-98 El Nifio,
Santa Cruz Island, California. American Geophysical Union, San Francisco.

Sorlien, C.C., L. Seeber, M.J. Kamerling, and N. Pinter, 1998. Testing models for blind faults and wide
folds, southern California, American Association of Petroleum Geologists Bulletin, 82: 859.

Pinter, N., 1997. The “cybernetic” model of orogenesis. Theme session: Feedbacks between tectonic
and surficial processes in orogenesis (Session convener). GSA Annual Meeting, Salt Lake City.

Pinter, N., 1996. Geomorphic and climatic feedbacks in orogenesis. GSA Abstracts with Programs,
28(7): 223.
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Pinter, N., S. Lueddecke, and E.A. Keller, 1995. Short-term and long-term activity on the Santa Cruz
Island fault, California. GSA Abstracts with Programs, 27(6): 375-376.

Lueddecke, S., N. Pinter, and P. Gans, 1995. Single-crystal 40A1/39Ar dating of Plio-Pleistocene
rhyolitic ashes along the White Mountain front. GSA Abstracts with Programs, 27(6): 175.

Sorlien, C.C., L. Seeber, N. Pinter, and P.A. Geiser, 1995. Listric faults and related folds, uplift, and
slip. American Geophysical Union.

Pinter, N., and E.A. Keller, 1993. Estimating earthquake hazard from remotely sensed images, northern
Owens Valley, California. 9th Thematic Conference on Geologic Remote Sensing, Pasadena, CA.

Hooper, R.J., K. Soofi, K.R. McClay, and N. Pinter, 1993. The character of an extensional fault system
near Bishop, CA. Ninth Thematic Conference on Geologic Remote Sensing, Pasadena, California.

Pinter, N., and E.A. Keller, 1992. Tectonic Tilting of the northern Owens Valley, California.
Geological Society of America, Cincinnati.

Pinter, N., and E.A. Keller, 1992. Erosional versus tectonic control on topography, Basin and Range
province, U.S.A. American Assoc. for the Advancement of Science, Pacific Div., Santa Barbara.
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U Impacts of 2011 Len Small levee breach on
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griculture, the dominant land use Figure 1
of the Mississippi River Basin for

more than 200 years, has substan-

Map of Alexander County, Illinois, including the Len Small levee and the northern part
of the Commerce to Birds Point levee, Missouri, areas.

tively altered the hydrologic cycle and

energy budget of the region (NPS 2012). Mo

Markos

Extensive systems of US Army Corps of
Engineers (USACE) and private levees
from the Upper Mississippi River near
Cape Girardeau, Missouri, southward
confine the river and protect low-lying
agricultural lands, rural towns, and pub-
lic conservation areas from flooding. The
Flood of 2011 severely tested these sys-
tems of levees, challenging public officials
and landowners to make difficult decisions,
and led to extensive damage to crops, soils,
buildings, and homes. One of these critical
levees (figure 1), the Len Small, failed, cre-
ating a 1,500 m (5,000 ft) breach (figure 2)
where fast-moving water scoured farmland,
deposited sediment, and created gullies and
a crater lake. The Len Small levee, built by
the Levee and Drainage District on the
southern Illinois border near Cairo to pro-
tect private and public lands from 20-year
floods, is located between mile marker 21
and mile marker 35 (figure 1). It connects
to Fayville levee that extends to Missis-
sippi River mile marker 39, giving them
a combined length of 34 km (22 mi) pro-
tecting 24,000 ha (60,000 ac) of farmland
and public land, including the Horseshoe
Lake Conservation area. The repair of the
breached levee, crater lake, gullies, and sand
deltas began in October of 2011 and con-
tinued for one year.

HISTORICAL GEOLOGICAL FEATURES
OF THE WESTERN ALEXANDER COUNTY
The Mississippi River is a meandering
river of oxbows and cutoffs, continu-
ously eroding banks, redepositing soil, and
changing paths. Its willful historic mean-

dering is particularly apparent in western

Kenneth R. Olson is professor of soil science
in the College of Agricultural, Consumer, and
Environmental Sciences, University of Illinois,

Urbana, Illinois. Lois Wright Morton is professor
of sociology in the College of Agriculture and Life
Sciences, lowa State University, Ames, lowa.
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Alexander County, Illinois, where a topo-
graphical map shows swirls and curves and
an oxbow lake, Horseshoe Lake, where the
river once flowed south of Thebes and east
of the modern day Len Small levee. The
loess-covered upland hills (Fehrenbacher
et al. 1986) of the Shawnee National Forest
just north of Route 3 (figure 1) give way to
a low-lying plain between the Mississippi

and Ohio rivers. The ancient Ohio River
drained through the Cache River val-
ley during the Altonian and Woodfordian
glacial advances (60,000 to 30,000 years
B.P) and converged with the Mississippi
River waters just northwest of Horseshoe
Lake.The Cache River valley is 3 km (1.9
mi) wide and carried a substantive flow of
water from the eastern Ohio River Basin
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Figure 2

Diagram of Len Small levee failure and creation of crater lake, gullies, and sand delta.
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in addition to the local waters from the
Cache River valley into the Mississippi
River valley. Historically, the region has
been a delta, confluence and bottomlands
dating back 30,000 to 800,000 years B.P,
with many of the Illinois lands shown
on the maps located on both sides of the
Upper Mississippi River as its channel
changed locations over time. As a result,
the fertile farmland of western Alexander
County soils formed in alluvial and lacus-
trine deposits.

Horseshoe Lake (figure 3), a former
oxbow and remnant of a large meander of
the Mississippi River, is now a state park of
4,080 ha (10,200 ac) (Illinois DNR 2012).
This oxbow lake, formerly a wide curve in
the river, resulted from continuous erosion
of its concave banks and soil deposition on
the convex banks. As the land between the
two concave banks narrowed, it became
an isolated body of water cutoff from the
main river stem through lateral erosion,
hydraulic action, and abrasion. With 31 km
(20 mi) of shoreline, the 1.3 m (4 ft) deep
lake 1s the northernmost natural range for
Bald cypress (Taxodium distichum L.) and
Tupelo (Nyssa L.) trees (figure 3) and has
an extensive growth of American lotus
(Nelumbo lutea), a perennial aquatic plant,
and native southern hardwoods which

JULY/AUGUST 2013—VOL. 68, NO. 4

Figure 3
The bald cypress trees and American lotus at Horseshoe Lake conservation area.
-

grow well in lowlands and areas which are
subject to seasonal flooding.

The agricultural lands which surround
this oxbow lake are highly productive
alluvial soils —mostly Weinbach silt loam,
Karnak silty clay, Sciotoville silt loam,
and Alvin fine sandy loam. Almost two-

thirds of the area (16,000 ha [40,000 ac])
protected by the Len Small and Fayville
levees is privately owned. Corn (Zea mays
L.), soybeans (Glycine max L.), and wheat
(Tiiticum L.) are the primary crops, with
some rice (Oryza sativa L.) grown in
this area.

JOURNAL OF SOIL AND WATER CONSERVATION

U INO|
o] JI((J;)Q

-68:(7)89 UOTeAIsSUOD JoTe\ PUe [0S JO [el
11005 UOITeAIBSUOD JBYeM pUe |10S €T0Z ®@ U

VG

610'SOMS” MMM
‘panJesal sIyblLl ||V


http://www.swcs.org

Case 3:14-cv-00590-DRH-DGW Document 14-2 Filed 07/03/14 Page 35 of 40 Page ID #111

THE COMMERCE TO BIRDS POINT,
CAIRO, AND WESTERN ALEXANDER
COUNTY LEVEES
In early May of 2011, the floodwaters at the
Ohio River flood gage in Cairo, Illinois, had
reached 18.7 m (61.7 ft) (NOAA 2012).
The Ohio River was 6.7 m (22 ft) above
flood stage and had been causing a back-up
in the Mississippi River floodwater north of
the Cairo confluence prior to the USACE
opening of the Birds Point—New Madrid
Floodway. For more than a month, the
Mississippi River back-up placed signifi-
cant pressure on the Len Small and Fayville
levees (figure 1). As a result, approximately
1,500 m (5,000 ft) of the Len Small levee
was breached (figure 2) near mile marker 29
(figure 1) on the morning of May 2,2011.

The flood protection offered by the Len
Small and Fayville levees is important to
the landowners, homeowners, and farmers
in southwestern Alexander County, [llinois.
However, the Len Small and Fayville levees
are not the mainline levees which control
the width and height of the Mississippi
River. The controlling mainline levees
are the frontline Cairo levee located in
Mlinois (Olson and Morton 2012a) and the
Commerce to Birds Point levee in Missouri
(figure 4). These two frontline levees, by
design, are much higher and stronger than
the Len Small and Fayville levees. The Len
Small and Fayville levees were built by the
local levee district and are not part of the
Mississippi River and Tributaries project
for which USACE has responsibility (fig-
ure 5). The Cairo levee has a height of 19.4
m (64 ft), or 101.4 m (334.5 ft) above sea
level, and levee failure would destroy the
City of Cairo. The frontline Commerce to
Birds Point levee has a height of 19.8 m
(65.5 ft), and its failure would result in more
than 1 million ha (2.5 million ac) of agri-
cultural bottomlands in Missouri Bootheel
and Arkansas on west side of the Mississippi
River being flooded (figure 5). Commerce
to Birds Point levee connects to a setback
levee on the west side of the Birds Point—
New Madrid Floodway, which extends the
protection another 51 km (33 mi) to the
south where it joins the frontline levee at
New Madrid, Missouri, further extending
the protection of the Bootheel bottomlands
(Camillo 2012; Olson and Morton, 2012a,
2012b, 2013). The failure of the Hickman
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Figure 4

The Commerce to Birds Point mainline US Army Corps of Engineers levee.

(Kentucky) levee on the east side of the
Mississippi River would have resulted in
the flooding of 70,000 ha (170,000 ac) of
protected bottomlands in Tennessee and
Kentucky (figure 5). The floodwater height
and pressure on the Commerce to Birds
Point and Birds Point to New Madrid
levees has increased over the years during
Miississippi River flooding events with the
construction of the Len Small and Fayville
levees and with a strengthening of the levee
near Hickman, Kentucky, which had the
effect of narrowing the Mississippi River
Floodway corridor and removing valuable
floodplain storage areas for floodwaters.

THE MISSISSIPPI RIVER COMMISSION
AND ITS ROLE IN LEVEE CONSTRUCTION
ALONG THE MISSISSIPPI RIVER
AND TRIBUTARIES
The Mississippi  River Commission
(MRC) was established by Congress in
1879 to combine the expertise of the
USACE and civilian engineers to make
the Mississippi River and tributaries a
reliable shipping channel and to protect
adjacent towns, cities, and agricultural
lands from destructive floods (Camillo
2012). The Mississippi River Commission
has a seven-member governing body.
Three of the officers are from the USACE,

including the chairman who is the final
decision maker when it comes to deci-
sions like opening the floodways. Another
member is an Admiral from National
Oceanic and Atmospheric Administration
(NOAA), and the other three members
are civilians, with at least two of the civil-
ian members being civil engineers. Each
member is appointed by the President of
the United States. Senate confirmation is
no longer necessary. The MR C is the lead
federal agency responsible for addressing
the improvement and maintenance of the
Mississippi River and Tributaries project,
including flow and transportation systems.

Between 1899 and 1907, MR C assisted
local levee districts in Missouri with con-
struction of a federal levee between Birds
Point, Missouri, and Dorena, [llinois. At that
time, the MCR jurisdiction was limited to
the areas below the confluence of the Ohio
and Mississippi rivers (Camillo 2012; Olson
and Morton 2012a, 2012b), which is at the
southern tip of Illinois (Fort Defiance State
Park). This levee is located approximately
where the current frontline levee of the
Birds Point—-New Madrid Floodway was
constructed between 1928 and 1932 after
Birds Point to Dorena levee failed in 1927.

In 1902, the MRC helped Kentucky
construct a levee from the Hickman,
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Figure 5

The bottomlands in Missouri and Arkansas protected by the Commerce to Birds Point
mainline levee and bottomlands in Tennessee and Kentucky protected by the

Hickman levee.

Land by G to Birds Point Levee
and the Birds Point - New Madrid Floodway Levees

- Birds Point-New
Madrid Floodway

Minois

Kentucky, bluff to Tennessee, where it
connected with another levee to extend
the levee system 7.8 km (5 mi) to Slough
Landings, Tennessee. During this time
period, a portion of the natural flood-
plain near Cape Girardeau was walled oft
by a local Missouri levee to provide pro-
tection of farmland adjacent to the river
(figure 1). These two levees narrowed
the river channel and during high-water
events on the Mississippi River increased
floodwater back-up, placing tremendous
pressure on the existing systems of levees
and floodwalls above and below the Cairo

JULY/AUGUST 2013—VOL. 68, NO. 4

confluence (Camillo 2012; Olson and
Morton 2012a, 2012b).

The Commerce to Birds Point levee
(figure 5) has long been considered by
the MRC and the USACE to be the
most critical levee in the Mississippi River
valley since it protects nearly 1 million
ha (2.5 million ac) of prime agricultural
bottomlands in Arkansas and Missouri
Bootheel. The Commerce to Birds Point
levee, shown in figures 1 and 4, had two
major threats (1973 and 1993) from past
major flooding events. During the 1973
flood, a 455 m (1,500 ft) section of the

Commerce to Birds Point levee fell into
the Mississippi River. The caving extended
to the top of the levee. The USACE
Memphis District placed 21,600 t (18,000
tn) of riprap stone carried in by barges to
prevent additional caving (Camillo 2012).
The Len Small levee on the Ilinois side of
the Mississippi River (figure 1) and across
from the Commerce to Bird Point levee,
Missouri, had historically overtopped
or failed during larger flooding events,
thereby reducing the pressure on the
Commerce to Birds Point levee. The local
levee and drainage district and owners of
the Len Small levee strengthened their
levee during the 1980s, which increased
pressure on the Commerce to Birds Point
levee when the river flooded. As a result,
in the 1993 flood event, the Len Small
levee held and the Mississippi remained
confined as it climbed to within 1 m (3
ft) of the top of the Commerce to Birds
Point levee. Sand boils developed in the
Commerce levee were treated until the
underseepage stabilized. In 1995, USACE
Memphis District raised the height and
strengthened the Commerce to Birds
Point levee and installed relief wells.

LOCAL AND MISSISSIPPI RIVER
FLOODING OF FARMLAND AND
TOWNS LOCATED IN WESTERN
ALEXANDER COUNTY
The 2011 flood and record peak on the
Ohio River caused the Mississippi River
near the confluence to back up for many
kilometers to the north and affected all
bottomlands in Alexander County, llinots,
that were located on the east side of Upper
Mississippi River (figure 1). Since the gra-
dient on the Mississippi River is between
12 and 25 cm km™ (0.5 to 1 ft mi), the
Mississippi River water rose an additional
5.5 m (18 ft) above the flood stage fur-
ther north. This occurred at a time when
the Ohio River was 6.7 m (22 ft) above
flood stage and the Mississippi River north
of Cape Girardeau, Missouri, was 3 m (9.9
ft) above flood stage. Cities farther to the
north like St. Louis, Missouri, were only
subjected to floodwaters 2 m (6.6 ft) above
flood stage as a result of water flowing from
the Upper Mississippi and Missouri rivers.
The May 2nd topping and breach of
the Len Small levee occurred just a few
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hours before the pressure of record flood
levels was relieved with the opening of
the Birds Point—New Madrid Floodway
at 10:00 p.m. llinois farmers, landowners,
and homeowners protected by the Len
Small levee might have benefited if the
floodway had been opened on April 28th
or 29th (2011) when the first weather
forecast was issued with a projected Ohio
River peak level of 18.3 m (60.5 ft) or
higher on the Cairo gage. This is the cri-
teria set in 1986 USACE operational plan
that needs to be met before the USACE
can artificially breach the levee at Birds
Point and use New Madrid Floodway
to relieve river pressure and store excess
floodwaters. There were a number of rea-
sons why the USACE did not open the
floodway on April 28, 2011, and waited
until the evening of May 2, 2011. These
reasons included the possibility that the
forecasted peak would never happen and
concern about the damage it would have
caused to the 53,200 ha (133,000 ac) of
farmland and buildings in the Birds Point—
New Madrid Floodway. Consequently, the
USACE continued to monitor the situa-
tion and waited a few more days before
making the final decision to load the trini-
trotoluene (TINT) (once loaded it would
be difficult to remove if not exploded)
into the Birds Point fuse plugs and blow
it up on May 2,2011 (Camillo 2012).The
other reasons for the delay were the mega
sand boil in Cairo, the heavy local rains in
the area of the confluence of the Ohio and
Mississippi rivers, and the new peak fore-
cast of 19.2 m (63.5 ft) (Camillo 2012).
All these events occurred on May 1, 2011,
the day the Supreme Court rejected the
Missouri Attorney General’s lawsuit filed
in an attempt to block the USACE from
opening the Birds Point—New Madrid
Floodway in an effort to protect Missouri
citizens and property.

Flooding of Alexander County from the
Ohio and Cache rivers resulted in some
flooding in the town of Olive Branch in
late April and on May 1, 2011. This was
before the Len Small breach occurred on
May 2, 2011, and there was some damage
to private and public lands prior to the
breach. Floodwater from the Mississippi
River added to the local flooding caused
by the middle Cache River in late April
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Figure 6

Land scouring, gullies, and erosion north of the Len Small levee breach.

when the record high Ohio River returned
to its historic path and poured through the
2002 unrepaired Karnak levee breach into
the middle Cache River valley and flooded
the Olive Branch and Horseshoe Lake area.
These floodwaters eventually drained back
into the Mississippi River near Route 3
and through the diversion near mile marker
15 (figure 1) and through the Len Small
levee breach.

As a result of Cache River valley flood-
water flowing through the Karnak levee
breach and the additional Mississippi River
floodwaters pushing through the Len Small
breach, 4,000 ha (10,000 ac) of farmlands
lost the winter wheat crop or were not
planted in 2011, and about half of that land
(mostly Weinbach silt loam, Karnak silty
clay, Sciotoville silt loam, and Alvin fine
sandy loam) (Parks and Fehrenbacher 1968)
had significant soil damages, including land
scouring and sediment deposition, or was
slow to drain. Crater lakes, land scouring
(figure 6), gullies, and sand deltas were cre-
ated when the Len Small levee breached
and removed agricultural land from pro-
duction (Olson 2009; Olson and Morton
2012b). Most of the other farmland in
Alexander County dried out sufficiently

to permit planting of wheat in fall of 2011.

It appears that all of Alexander County

soils dried sufficiently by spring of 2012 to
allow the planting of corn and soybeans. It
is not clear how much 2011 farm income
replacement came from flood insurance
since not all Alexander County, Illinois,
farmers had crop insurance. In addition,
roads and state facilities were impacted by
floodwaters which passed through the Len
Small breach.

Mlinois agricultural statistics recorded
that 1,800 fewer ha (4,500 ac) of corn and
2,600 less ha (6,500 ac) of soybeans were
harvested in Alexander County in 2011
compared to 2010. The area produced
1,570,000 bu of corn in 2010 but only
710,000 bu in 2011. The soybean pro-
duction level was 1,200,000 bu in 2010
but dropped to 865,000 bu in 2011 due
to flooding, crop, and soil damage. The
floodwaters also scoured the agricultural
lands in some places and deposited sand at
other locations.

FLOODING OF PUBLIC AND PRIVATE
BOTTOMLANDS WITH AND WITHOUT
LEVEE PROTECTION IN WESTERN
ALEXANDER COUNTY, ILLINOIS
All bottomlands north of the conflu-
ence between the Mississippi River and
the western Alexander County levees
with an elevation of less than 100.7 m

JULY/AUGUST 2013—VOL. 68, NO. 4

U INO|
o] J/((J;JQ

V68:(7)89 UOITeABSUOD JBTep PUe |I0S JO [e
11005 UOITeAIBSUOD JBYeM pUe |10S €T0Z ®@ U

BI0'SOMS’ MMM /S
611 v

"ponJesal SIyPI

93A


http://www.swcs.org

Case 3:14-cv-00590-DRH-DGW Document 14-2 Filed 07/03/14 Page 38 of 40 Page ID #114

(332 ft) above sea level were flooded
when the Mississippi River backed up.
Approximately 24,000 ha (60,000 ac)
of public and private alluvial lands, both
levee protected and without levees, were
flooded along the east and north sides of
the Mississippi River (figure 1) between
mile markers 12 and 39.The 1957 to 1963
soil maps of the area show alluvial soils
consisting of recently deposited sediment
that varies widely in texture (from clay
to sand) with stratified layers. The natural
vegetation on these alluvial bottomlands
ranges from recent growth of willows
(Salix L.) and other plants to stands of cot-
tonwood (Populus deltoides L.), sycamore
(Platanus occidentalis L.), and sweet gum
(Liquidambar styraciflua L.).

The map (figure 1) shows the pub-
lic and private lands of the southwest
Alexander County, Ilinois, area that
were impacted by the flood of 2011.
Approximately one third of the area
(8,000 ha [20,000 ac]) is in public lands,
including uplands (the Shawnee National
Forest and Santa Fe Hills) and bottom-
lands (Burnham Island Conservation,
Horseshoe  State  Conservation
Goose Island, Big Cypress, and the land
adjacent to the Len Small and Fayville
levees). The unleveed bottomlands and
public conservation areas sustained flood

area,

damage but were more resilient than the
private agricultural and urban lands inside
the levees. The Mississippi bottomlands
are riparian forests (transition ecosystems
between the river and uplands) with fer-
tile, fine textured clay or loam soils that
are enriched by nutrients and sediments
deposited during flooding (Anderson and
Samargo 2007). Bottomlands that experi-
ence periodic flooding have hydrophytic
plants and hardwood forests that provide
valuable habitat for resident and migratory
birds. The Illinois Department of Natural
Resources has an extensive research pro-
gram monitoring migratory birds and
waterfowl at Horseshoe Lake. Although
these alluvial river bottomland species
are well adapted to periodic flood cycles
which can last several days to a month or
more (Anderson and Samargo 2007), the
impact of the 2011 flood duration (2 to
4 weeks) on these wetlands habitat and
woodlands has not been assessed.

94A | JULY/AUGUST 2013 —VOL. 68, NO. 4

Figure 7

A farmstead protected by a farmer-built levee.

There are a number of towns and
villages in western Alexander County,
including Olive Branch, Miller City, and
Cache. Floodwaters covered roads and rail-
roads and damaged some bridges, homes,
and other building structures. In western
Alexander County, floodwater destroyed
25 Illinois homes and damaged an addi-
tional 175 homes and building structures
located on Wakeland silt loam and Bonnie
silt loam soils (Parks and Fehrenbacher
1968) or similar alluvial floodplain soils.
The Olive Branch area (figure 1) was one
of the hardest hit according to Illinois
Emergency Management Agency.

Agricultural and forest lands on the
riverside of the Len Small levee are not
protected from flooding and store signifi-
cant amounts of floodwater with minimal
damage to the crops such as soybeans,
which can be planted later in the spring
or early summer. This farmland was under
water prior to planting for the entire
months of April and May, 2011. After both
the Ohio and Mississippi rivers dropped
and drained by late June of 2011, these
fields were planted to soybeans. Late May
and early June is the normal planting time
for soybeans in the area, so a small soybean
yield reduction was noted.

REPAIR OF LEN SMALL LEVEE IN

WESTERN ALEXANDER COUNTY
In the fall of 2011, local farmers and
members of the Len Small Levee District
patched the Len Small levee. They cre-
ated a sand berm 1 m (3 ft) lower than the
original levee. They hoped the USACE
would cover the levee with a clay cap and
restore it at least to the original height. The
USACE agreed to do this in August of
2012 after receiving additional funds from
Congress. The project was completed in
90 days. Some individual farmers created
berms around their farmsteads (figure 7)
to protect their farmsteads from any future
flooding that might occur.

In June of 2012, the USACE received
US$802 million in emergency Mississippi
River flood-repair funding for up to 143
high-priority projects to repair levees, fix
river channels, and repair other flood-
control projects in response to the spring
of 2011 flood, which set records from
Cairo, Illinois, to the Gulf of Mexico. Both
the Birds Point—New Madrid Floodway
levee repair and the Cairo area restora-
tion projects were high on the list with
the USACE targeting US$46 million to
repair the damage to Cairo area, including
the Alexander County area flood-control
systems (Camillo 2012; Olson and Morton
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2012a, 2012b). Improvements were com-
pleted County,
including work on pump stations, drainage

throughout Alexander

systems, and small levees, some of which
failed in April of 2011.These projects were
funded by the county matching funds
with the USACE and a combination of
grants from the Delta Regional Authority
and the State of Illinois (Koenig 2012).
The creation of a larger drainage system
through northern Alexander
and Union counties included large cul-

running

verts and levees designed to better protect
Mlinois communities such as East Cape
Girardeau, McClure, Gale, and Ware, and
help keep water from collecting in low-
lying bottomland areas.

CONCLUSIONS
In 2011, the record Ohio River flood
resulted in the USACE blasting open
the Birds Point levee fuse plug as waters
reached a critical height on the Cairo
gage. However, this unprecedented flood
level at the confluence put tremendous
pressure on and under the Mississippi
levees to the north in western Alexander
County. The delay in the decision to blow
up the Birds Point fuse plugs and front-
line levees had significant consequences
for rural Illinois landowners, farmers, and
residents in Alexander County near the
Len Small levee that failed the morn-
ing of May 2, 2011, at a time when the
peak flow on the Ohio River caused the
Mississippi River water to back up many
kilometers to the north. Local flooding
and damage to building structures, crops,
and soils initially occurred in late April of
2011when the Ohio River at flood stage
poured through the Post Creek cutoft
and a previously unrepaired Karnak levee
breach and rushed to the west through the
middle Cache River valley. Consequently,
the town of Olive Branch would have
flooded even if the Len Small breach had
not occurred. The Len Small levee situa-
tion does not seem to have been a factor
in the USACE decision-making process
or have affected the time of the opening
of the Birds Point—-New Madrid levee
fuse plug. The USACE did consider the
need to protect the Cairo mainline levee
and floodwall and the Commerce to Birds
Point main line levee from a breach, as
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well as potential impact on landowners in
the Birds Point—-New Madrid Floodway.
The mega sand boil in Cairo, the heavy
local rains on May Ist in the Mississippi
River watershed, and the new peak fore-
cast of 19.2 m (63.5 ft) on the Cairo gage
proved opening the Floodway was the
correct decision. The frontline Commerce
to Birds Point levee did not fail, and more
than 1 million ha (2.5 million ac) of agri-
cultural bottomlands in Missouri Bootheel
and Arkansas were protected from flood-
ing. Even if the Birds Point—-New Madrid
levee had been opened four days sooner
at a time when the record level floodwa-
ters were 1.3 m (4 ft) lower, the prolonged
record Mississippi River floodwater lev-
els and pressure on the Len Small levee,
which continued for weeks, would likely
have still resulted in the Len Small levee
breach a few days later.
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I, Nicholas Pinter, declare as follows;

1. The facts set forth in this Declaration are based upon my personal knowledge. If
called asawitness, | could and would testify to these facts. Asto those matters that present an
opinion, they reflect my professional opinion and judgment on the matter. | make this Declaration
in support of plaintiffs National Wildlife Federation et al.’s reply memorandum of points and
authorities in support of their motion for preliminary injunction halting construction of any new
river training structures as part of the U.S. Army Corps of Engineers’ (“Corps’”) management of
the Upper Mississippi River System, including those planned as part of the Dogtooth Bend,
Monsenthein/Ivory Landing, Eliza Point/Greenfield and Grand Tower projects.

2. | am a Professor in the Geology Department and Environmental Resources and
Policy Program at the Southern Illinois University (“SIU”), and Director of the SIU’s Integrative
Graduate Education, Research and Training (“IGERT”) program in “Watershed Science and
Policy.” | have over 20 years’ experience in the fields of geology, geomorphology, fluvial
geomorphology and flood hydrology. My qualifications, professional experience and background
are set forth in my origina June 24, 2014 (filed July 3) declaration (“Original Declaration” or
“Pinter Declaration), and Exhibit 1 thereto. Pinter Dec. 11 1-5 & Exh. 1.

Documents Reviewed for this Declaration

3. In preparing this Declaration, | reviewed the following documents in addition to the
documents listed in paragraphs 6 and 7 of my original declaration: (1) Defendants’ Opposition to
Plaintiffs’ Motion for a Preliminary Injunction (“Opposition Brief”), (2) the Declaration of Edward
J. Brauer (“Brauer Declaration”), (3) the Declaration of Michael G. Feldman (“Feldman
Declaration”) and Attachments 1 and 2 thereto, and (4) the Declaration of Jody H. Schwarz in
Support of Defendants’ Opposition to Plaintiffs’ Motion for a Preliminary Injunction (“Schwarz
Declaration”) and Exhibits 1 through 6 thereto.

Analysis

4, | was asked prior to preparing my Original Declaration to form an independent

professional opinion as to whether building new river training structures, including those planned

by the Corpsin the Dogtooth Bend, Monsenthein/lvory Landing, Eliza Point/Greenfield Bend and

-1-
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Grant Tower projects, may pose asignificant risk of irreparable harm to the natural environment
and to people and the property of people who live, work, attend school and/or recreate in the
floodplain, including by raising flood stage heights on the Mississippi River. Asdiscussed below,
my original conclusion remains the same after reviewing the Opposition Brief and the Brauer,
Feldman and Schwarz declarations. | conclude that the Corps’ proposed projects, and river training
structures generally, do pose a significant risk of irreparable harm to the natural environment,
human safety and human property. Asdiscussed in detail below, neither the Corpsin its Opposition
Brief nor Mr. Brauer, Mr. Feldman or Ms. Schwarz in their declarations provides evidence that
river training structures do not raise flood levels.

5. | was also asked prior to preparing this Reply Declaration to review the Feldman
Declaration and, to the extent he discusses topics within my area of expertise, to form an
independent professional opinion as to his claims regarding the benefits of river training structures
and the costs of delaying or permanently tabling the Dogtooth Bend, Monsenthein/lvory Landing
and Eliza Point/Greenfield Bend projects. Asdiscussed in detail below, | conclude after reviewing
Mr. Feldman’s Declaration that he overstates some of benefits of river training structures as well as
the costs of delaying or permanently tabling the proposed the Dogtooth Bend, Monsenthein/Ivory
Landing and Eliza Point/Greenfield projects.

A. Thelnformation and Conclusionsin My Original Declaration Remain Accurate and

Unchanged.

6. As| attested in paragraph 9 of my Original Declaration, damages from floods
worldwide have risen dramatically over the past 100 years (Munich Re Group, 2007). While much
of thisincrease is due to economic development in floodplains (Pinter, 2005; Pielke, 1999), itis
also clear that flooding itself has physically increased in magnitude and frequency on many rivers,
including the Mississippi River. (Pinter et a., 2006a; Pinter et a., 2006b; Helms et al., 2002).
Historical time series of stage data, which are unequivocally homogenous over time (Criss and

Winston, 2008), show strong and statistically significant increases of flood heights on portions of
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the Mississippi River over time. Neither the Corpsin its Opposition Brief nor Mr. Brauer, Mr.
Feldman or Ms. Schwarz in their declarations rebuts these facts.

7. As| attested in paragraph 10 of my Original Declaration, a number of processes can
lead to flood magnification or otherwise alter flood response on ariver. These include climate
change, agricultural practices, forestry practices, urbanization and construction of other impervious
surfaces, loss of wetlands, decreases in floodplain areas, construction and operation of dams, and
maodifications and engineering of river channels. The range of these changes can alter the volume
and timing of runoff (discharge or flow of water) entering and moving through river systems. In
addition, other natural or human-induced changes to river channels and their floodplains can alter
the conveyance of flow within the river channel, resulting in increases or decreases in water levels
(including flood stages) for the same discharge. Neither the Corpsin its Opposition Brief nor Mr.
Brauer, Mr. Feldman or Ms. Schwarz in their declarations rebuts these facts.

8. As| attested in paragraph 11 of my Original Declaration, the Mississippi River has
been intensively engineered by the Corps over the past 50 to 150-plus years (depending on the
reach), and some of these modifications are associated with large decreases in the river’s capacity to
convey flood flows. Numerous scientific investigations, including Corps reports, some dating back
to the early 1900s or earlier, have noted large increases in flood levels in association with wing-dike
construction. For example, investigators recognized as early as 1933 that “bankful [sic] carrying
capacity [of the Missouri River] would be permanently reduced by existing works, such as dikes
and revetments used in shaping and controlling the stream for modern barge transportation™
(Hathaway, 1933 (quote); Schneiders, 1996 at 346 (same)). Harrison (1953) likewise found that at
discharges greater than 50,000 cubic feet per second the “controlled [channel of the Missouri River]
has [a] smaller capacity, having 35% less discharge at bankfull stage,” one “principal reason” for
which was the “increase in roughness” caused by “[t]raining dikes protruding into the flow.” These
findings that river training structures increase flood levels have been confirmed worldwide and are
considered accepted knowledge elsewhere. In the Netherlands, for example, the government has
begun modifying river training structures on the Rhine River to lower flood levels (U.S.

Government Accountability Office, “Mississippi River: Actions Are Needed to Help Resolve

-3-
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Environmental and Flooding Concerns about the Use of River Training Structures, December 2011;
“GAO Report”) at 41. To date, however, the Corps has never addressed in an EIS the vast body of
peer-reviewed, independent research showing that river-training structures increase flood heights.
Id. These facts are unrebutted by both the Corpsin its Opposition Brief and Mr. Brauer, Mr.
Feldman or Ms. Schwarz in their declarations.

0. The Corps and Mr. Brauer do both contend, however, that contrary to the weight of
the published studies discussed above and below, the “results of . . . independent expert external
reviews al lead to the conclusion that river training structure construction has not resulted in an
increase in flood levels.” Brauer Dec. { 8 (emphasis added); Opposition Brief at 13. But Mr.
Brauer fails to describe or cite to the alleged “external reviews,” and thus provides no evidence on
which to judge his assertion. Mr. Brauer also provides no evidence refuting, among other things,
the aforementioned evidence discussed in Hathaway (1933) and Schneiders (1996) that “the
carrying capacity of the [Missouri] river has been decreased so materialy by the [river training]
work that floods have occurred at such points as Waverly, Boonville and Hermann, Mo., at lower
gauge readings with smaller volumes of water than the 1929 flood stage.” Mr. Brauer asserts that
Schneiders (1996) does not “draw any conclusions on the impact of river training structure
construction on flood levels.” Brauer Dec.  12. But his assertion is directly refuted by the quoted
passage from Schneiders (1996). It isonly by ignoring or improperly discrediting the evidence |
have cited that Mr. Brauer is able to claim that none of the “additional 11 references cited by Dr.
Pinter . . . would lead the Corps to adifferent conclusion on the impacts of river training structure
construction on flood levels and public safety than what was established in the EAs.” Brauer Dec. |
13.

10. Mr. Brauer and the analysisin Appendix A to the environmental assessments
(“EAS”) for the Dogtooth Bend, Monsenthein/lvory Landing and Eliza Point/Greenfield projects are
also wrong in concluding that 51 studies attached to the comments of the National Wildlife
Federation, 1zaak Walkton League of America, Missouri Coalition for the Environment, Prairie
Rivers Network and Sierra Club on the draft EASs, including many of my own studies, do not

“support[] the conclusion that flood levels have . . . been increased as a result of construction of
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river training structures.” Brauer Dec. 9. For example, in discrediting many of “the 51 studies
provided to the Corps” as only discussing “flow frequency, physical modeling and model scale
distortion [or] levee construction” rather than “the construction of river training structures and/or
increases in flood levels,” Mr. Brauer makes the unfounded and erroneous conclusion that any
research study without “river training structure” in its title is not relevant to the effect of such
structures on flood levels. Brauer Dec. 10. To the contrary, al of the topics covered by those
studies are necessary for understanding the processes by which river training structures interact
with flow and affect flood levels. Increasesin flood frequency, for example, are merely a statistical
transformation of — meaning they are essentially the same as— increasesin flood levels. As
discussed further below, Mr. Brauer is also wrong that the all of my research and others’ studies
that “link river training structures to an increase in flood levels” contains “[m]ajor errors” that
“put[] into question [the studies’] conclusion that the construction of river training structures
impacts flood levels and consequently public safety.” Brauer Dec. { 16.

11.  Asl attested in paragraph 12 of my Original Declaration, my research has |ooked
extensively at the extent and causes of flood magnification, particularly on the Mississippi River.
This research documents that climate, land-use changes, and river engineering have contributed to
statistically significant increases in flooding along portions of the Mississippi River system.
However, the most significant cause of flood height increases on the Middle Mississippi River and
Lower Missouri River can be traced to the construction of wing dikes and other river training
structures. Indeed, flood height increases on those river segments exceed by a factor of ten the
largest possible flood-stage increases due to observed increases in climate-driven and land-cover-
driven flow (e.g., Pinter et al., 2008). In addition, the large multivariate study by Pinter et al.
(2010) identified the age, location, and extent of every large levee system added to the Mississippi-
Lower Missouri system during the past century, documenting that levees do contribute some but not
all of the observed flood-level increases on the Middle Mississippi and el sewhere (confirming
modeling by Remo et a., 2009; see Exhibit 2 to my Original Declaration). As discussed further
below, Mr. Brauer wrongly discredits my research and others’ studies that reach similar conclusions

for having allegedly “[m]ajor flaws,” including “use of inaccurate early discharge,” “use of
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estimated daily discharge data,” “statistical errors,” “not counting for other physical changes within
the channel,” and “the use of non-observed interpolated synthetic data points.”

12.  Asl attested in paragraph 13 of my Original Declaration, recent theoretical analysis
has shown that increased flood levels caused by wing-dike construction are “consistent with basic
principles of river hydro- and morphodynamics” (Huthoff et a., 2013). This study concluded that
even with extremely conservative parameters used in modeling, “the net effect of wing dikes will be
higher flood levels.” Id. Mr. Brauer criticizes Huthoff et al. (2013) as having “major errors” that
“lead[] to incorrect conclusions on the magnitude of change in water surface by the author.” Brauer
Dec. §22. Mr. Brauer is not only wrong, he overstates his own criticismsin his (Brauer and
Duncan) comment letter to Journal of Hydraulic Engineering, in which Huthoff et a. (2013) was
published after peer review. Huthoff et al. (2013) presents fluid dynamical calculations showing
that increases in flood levels are consistent with wing-dike construction in river channels. Brauer
and Duncan submitted a comment letter to the journal suggesting that Huthoff et al.’s method was
“oversimplified” and “simplistic,” on which Mr. Brauer bases his criticism of the paper in his
declaration. Huthoff et al., however, have submitted for publication a detailed rebuttal of Brauer
and Duncan’s critique, concluding that “reasonable assumptions do lead to significant surcharges
[stage increases due to wing dikes] . . . and Huthoff et al. (2013) reach the modest conclusion that
wing-dike-induced stage increases “are consistent with basic principles of river hydro- and
morphodynamics’” (Huthoff et al., 2014, submitted) (emphasis added).

13.  Asl attested in paragraph 14 of my Origina Declaration, the theoretical analysis of
Huthoff et al. (2013) is supported by empirical studies that have utilized hydrologic analyses;
rigorous statistics; geospatial analyses; and 1D, 2D, and 3D hydraulic modeling to confirm,
empirically aswell astheoreticaly, the potential for significant increasesin flood levelsin response
to the dense emplacement of wing-dike structures, such as employed on the Middle Mississippi
River. Among this body of research, my research group was funded by the National Science
Foundation to construct two large river-related databases to rigorously test for trendsin flood

magnitudes over time on over 4000 kilometers (over 2400 miles) of the Mississippi and Missouri

-6-
REPLY DECLARATION OF
NICHOLASPINTER, Ph.D. 14-590-DRH-DGW



Case 3:14-cv-00590-DRH-DGW Document 27 Filed 08/13/14 Page 8 of 29 Page ID #3201

Rivers, and to quantify the impacts on flood levels from each unit of channel and floodplain
infrastructure construction or other change.

14.  Asl attested in paragraph 15 of my Origina Declaration, our hydrologic database
consists of more than 8 million discharge and river stage values, including new synthetic discharges
generated for 41 stage-only stations. This hydrologic database was used to test for significant
trends in discharges, stages, and “‘specific stages.”” We also conducted an extensive review of the
validity of using discharge data taken from different types of measurement devices (float metersvs.
other types of meters). Pinter (2010) tested whether it was appropriate to utilize older discharge
measurements by examining 2150 historical discharge measurements digitized from the three
principa stations on the Middle Mississippi River (“MMR”), including 626 float-based discharges
and 1516 meter-based discharges, and including 122 paired measurements. All statistical tests we
performed demonstrated that it was appropriate to utilize both older historical discharge data and
newer discharge data as those different types of measurement tools produced accurate discharge
measurements.

15. Mr. Brauer asserts that our conclusion in Pinter (2010) that older and newer
discharge data alike produce accurate discharge measurements is invalid because “Pinter (2010)
failsto go further in comparing [the pre-1933 discharge measurements] with the post-1933 [U.S.
Geological Survey (‘USGS’)] datato confirm that the two data sets can be used together.” Brauer
Dec. §18. Mr. Brauer misrepresents Pinter (2010). The explicit purpose and methodology of the
paper was to compare float-based discharge measurements with meter-based measurements, which
the Corps has repeatedly singled out as the source of purported bias in the older discharge
measurements.

16. Mr. Brauer further contends that “[e]arly discharge data collected before the
implementation of standard instrumentation and procedures by the USGS in 1933 has been proven
to be inaccurate (Ressegieu 1952, Dyhouse 1976, Dyhouse 1985, Dieckmann and Dyhouse 1998,
Huizinga 2009, Watson el al. 2013a).” Brauer Dec. 1 18 (quote); Opposition Brief at 14 (same).
Mr. Brauer iswrong. None of these sources prove that early discharge measurements —

measurements made by the Corps’ St. Louis District — areincorrect. To the contrary, and as
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outlined above, Pinter (2010) completed a detailed statistical analysis of side-by-side measurements
(using velocity meters as well as floats, which is the point of contention here) and found that the
early measurements are as reliable as and fully comparable with the later measurements. This
conclusion reiterates the conclusions of a study in the 1970s by the Corpsitself (Stevens, 1979).
Mr. Brauer’s purportedly dispositive citations are not analyses and provide little or no new
information on this subject. Ressegieu (1952) is an internal Corps memo. Dyhouse (1976) isan
opinion letter critiquing an academic study. Dyhouse (1985) is an unpublished opinion article,
without any analysis. Dieckmann and Dyhouse (1998) is an intergovernmental presentation that
that asserts flaws in early discharges without any supporting evidence. Huizinga (2009) and
Watson et al. (2013) are both Corps-funded studies that question early discharge values without
providing evidence that they areinvalid. Pinter (2014) details thorough responses to Watson et al.
(2013) demonstrating its shortcomings.

17. Mr. Brauer’s focus on and criticism of our use of pre-1933 discharge datais further
undermined by the fact that the large majority of the 67 stations analyzed in Pinter et al. (2008,
2010) utilized only the later, post-1933 USGS discharge values. Analyses of these numerous
USGS-only measurement gages show stage increases fully consistent with gages consisting of both
early and later measurements.

18. In addition to Mr. Brauer’s erroneous claims that much of our hydrologic data is too
early to be accurate, he also wrongly contends that our hydrologic database and subsequent
analyses are flawed because they “use . . . daily discharge data” and data “fabricated using
interpolation schemes.” Brauer Dec. 1 19 (first quote), 20 (second quote); Opposition Brief at 14
(same). | rebut each of these two erroneous claimsin turn below.

19. Mr. Brauer asserts that a “major error in Dr. Pinter’s analyses is the use of daily
discharge data.” Brauer Dec. 1 19. Our use of daily discharge data is not in error. Daily discharge
values are published and used by the Corps, USGS and many other agencies and scientists
worldwide, and are the accepted technical standard for awide range of analyses and modeling,
including by the Corps. With specific respect to their use in determining flood-level trends, daily

discharge values (derived from daily stage measurements, combined with accepted rating curves)
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produce the same overall results as do the much more limited number of direct measurements.
Disqualifying all Corps and USGS daily discharge datasets as Mr. Brauer suggests would do
nothing to prove that flood level trends have not increased. Instead of demonstrating some contrary
trend, disqualifying these datasets would merely reduce the number of discharge values and thereby
lower the statistical significance of the increasing flood level trends already found (see Pinter,
2014).

20. Mr. Brauer claims that a “majority of the hydrologic data” in our hydrologic
database “(data at 49 of the 67 stations on the Mississippi River and Lower Missouri River) were
fabricated using interpolation schemes devel oped by Jemberie et al. (2008), and they are not redl
data points.” Brauer Dec. 1 20. Mr. Brauer misrepresents the data used in Jemberie et al. (2008).
That study created a numerical agorithm for utilizing nearby stations and the year-to-year pattern
of hydrologic behavior in order to interpolate the shape of trends for the largest flows, which occur
only every few years. AsJemberie et a. (2008) makes clear, the overall trends and conclusions
therefrom are determined only by the measured values in large flood years, which are most events
for assessing the relationship between flood stage and river training structures. The interpolations
based on measurements for smaller floods help suggest the likely patterns during the intervening
years. Jemberie et al. (2008) also uses flow measurements from nearby stations to infer discharges
during select years, which improves the accuracy of the overall data. For example, one station may
lack direct flood measurements in 1940, but another station just afew miles upstream may have full
measurements for that year. On ariver aslarge as the MMR, neighboring sites have nearly
identical flows. Jemberie et al. (2008) creates these neighboring discharge estimates by scaling
each site proportional to its drainage basin area, and explicitly excluding any pair of measurement
sites separated by amajor tributary input. Jemberie et al. (2008) and its discharge data and
estimates are methodologically sound. Mr. Brauer offers no specifics to show otherwise, or
demonstrate any flaws in our use of the study’s data.

21.  Asl attested in paragraph 16 of my Original Declaration, we developed a geospatial
database alongside our hydrologic database. Our geospatial database consists of the locations,

emplacement dates, and physical characteristics of over 15,000 structural features constructed along
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the study rivers over the past 100 to 150 years. In developing this database we utilized: more than
4000 individual map and survey sheets; structure-history databases from six Corps Districts;
databases from other agencies including the Coast Guard; and archival maps and surveys, all
digitized and calibrated into a modern coordinate system and frame of reference. Within this
database we parameterized 130 bridges, 54 dam structures, 25 artificial meander cut-offs, 1093
levees, and 13,231 wing-dam segments, among many other structures. Neither the Corpsin its
Opposition Brief nor Mr. Brauer, Mr. Feldman or Ms. Schwarz in their declarations disputes these
facts.

22.  Asl attested in paragraph 17 of my Original Declaration, we used our hydrologic
and geospatial databases together to generate reach-scal e statistical models of hydrologic response.
These models quantify changesin flood levels at each station in response to construction of wing
dikes, bendway weirs, meander cutoffs, navigational dams, bridges, and other river modifications.
Neither the Corpsin its Opposition Brief nor Mr. Brauer, Mr. Feldman or Ms. Schwarz in their
declarations disputes these facts.

23.  Asl attested in paragraph 18 of my Original Declaration, our analyses show that
while climate and other land-use changes did lead to increased flows, the largest and most
pervasive contributors to increased flooding on the Mississippi River system were wing dikes and
related navigational structures. In contrast, large reaches of the Mississippi and Missouri Rivers
with little or no dike construction showed no significant increasesin flood levels. System-wide, the
hydrologic pattern was that large-scale increases in flood levels occurred when and where large
numbers of dikes and dike-like structures have been built. Progressive levee construction was the
second largest contributor. While, as discussed elsewhere in this Declaration, the Corps and Mr.
Brauer make severa erroneous criticisms of our hydrologic data and analyses thereof, they do not
contend that we did not make the stated conclusions from our analyses.

24.  Asl attested in paragraph 19 of my Original Declaration, our analyses demonstrate
that wing dikes constructed downstream of alocation were associated with increases in flood height
(“stage”), consistent with backwater effects upstream of these structures. Backwater effects are the

rise in surface elevation of flowing water upstream from, and as a result of, an obstruction to water
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flow. These backwater effects were clearly distinguishable from the effects of upstream dikes,
which triggered simultaneous incision and conveyance loss at sites downstream. On the Upper
Mississippi River, for example, stages increased more than four inches for each 3,281 feet of wing
dike built within 20 RM (river miles) downstream. These values represent parameter estimates and
associated uncertainties for relationships significant at the 95 percent confidence level in each
reach-scale model. The 95-percent level indicates at least a 95% level of certainty in correlation or
other statistical benchmark presented, and is considered by scientists to represent a statistically
verified standard. Our study demonstrated that the presence of river training structures can cause
large increasesin flood stage. For example, at Dubuque, lowa, roughly 8.7 linear miles of
downstream wing dikes were constructed between 1892 and 1928, and were associated with a
nearly five-foot increase in stage. In the area affected by the 2008 Upper Mississippi flood, more
than six feet of the flood crest islinked to navigational and flood-control engineering. While, as
discussed elsewhere in this Declaration, the Corps and Mr. Brauer make several erroneous
criticisms of our hydrologic data and anal yses thereof, they do not contend that we did not make the
stated conclusions from our anal yses.

25. In addition, the Corps and Mr. Brauer wrongly contend that my Original Declaration
is “fatally flawed” because | “discuss[] [my and others’ research on] many rivers and river reaches
[not on the MMRY] in an attempt to imply that dikes on the MMR . . . are increasing flood levels.”
Opposition Brief at 14 (first quote); Brauer Dec. 1 24(a) (second quote). Different reaches of the
Mississippi River do vary in some of their characteristics, but the same laws of physics apply to the
MMR asto the other rivers and river reaches | discuss and allow for valid comparisons. Contrary
to the Corps’ and Mr. Brauer’s opposite contention, understanding the impacts of Middle
Mississippi River training structures can not be limited to looking only at the Middle Mississippi
River. Understanding how different rivers and river reaches are managed (e.g., whether river
training structures are used) and the resulting impacts from those management practices are critical
to assessing how river training structures impact flood stage height. Our research and studies by
other researchers show that while there are little or no increasing flood trends on stretches of the

Mississippi and other rivers with few or no river training structures, there are large increasesin
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flood trends at locations (like on the MMR) where and at times when many new river training
structures are built.

26.  Asl attested in paragraph 20 of my Original Declaration, more than 143 linear miles
of wing dikes have been constructed on the Middle Mississippi River over the past 100 years
(Remo and Pinter 2007; Remo et a. 2008). This represents about 3,960 feet of wing dikes per mile
(or about 2,460 feet per kilometer) of channel. Wing dikes have also been heavily utilized on the
Lower Missouri River, with over 383 linear miles constructed since 1890. This represents nearly
3,700 feet of wing dike per mile (or about 2,300 feet per kilometer) of channel in the Lower
Mississippi River. These and similar river training structures are utilized to assist in river bank
protection and stimulate channel scour which can reduce the amount of dredging required to
maintain adequate navigation depths (e.g. COPRI 2012). Neither the Corpsin its Opposition Brief
nor Mr. Brauer, Mr. Feldman or Ms. Schwarz in their declarations rebuts these facts.

27.  Asl attested in paragraph 21 of my Original Declaration, the effects of wing dikes
and other structures during flooding should not be confused with effects during periods of low flow.
There is general agreement that during low in-channel flows, wing dikes lead to lowered water
levels at most locations. This happens because the dikes cause channel incision, in which flow
removes sediment from the stream bed and ultimately establishes alower bed elevation. Channel
incision is a process that has been well documented after dike construction in many (but not all)
areas of the alluvial Mississippi and Missouri Rivers (e.g., Pinter and Heine 2005; Maher 1964).
Neither the Corpsin its Opposition Brief nor Mr. Brauer, Mr. Feldman or Ms. Schwarz in their
declarations rebuts these facts.

28.  Asl attested in paragraph 22 of my Original Declaration, incision has caused water
levels during periods of low flow (not floods) to decrease over time at the St. Louis, Chester, and
Thebes measurement stations, as well as at other, intermediate locations. For al flood flows (flows
equal to four or more times the average annual discharge level), however, water levels have
increased by three to ten feet or more at al of these locations along the MMR. At Grand Tower,
lllinois, water levels for just average flows have increased by almost three feet due to dike and weir

construction. Near Grand Tower, bedrock underlies parts of the Middle Mississippi channel and
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limitsincision (Jemberie et a. 2008). The majority of these facts are unrebutted by both the Corps
in its Opposition Brief and Mr. Brauer, Mr. Feldman or Ms. Schwarz in their declarations.
However, as discussed and rebutted below, Mr. Brauer erroneously claims that there is no bedrock
near the proposed Grand Tower project location. Brauer Dec. 1 24(g).

29.  Asl attested in paragraph 23 of my Original Declaration, many other studies confirm
and corroborate these findings on the flow-dependent effects of river training structures.
Particularly after the record-breaking floods on the Middle Mississippi, researchers sought to
answer why such large increases in flood levels had occurred for the same discharges (volumes of
flow) that had been observed in the past. (e.g., Belt 1975; Stevens et al. 1975). Since then, multiple
studies involving hydrologic time-series analyses, statistical analyses, geospatial analyses, and
hydraulic modeling have correlated the timing and spatia distribution of dike construction with
increases in flood stages (e.g., Criss and Shock 2001; Wasklewicz et al. 2004; Jemberie et al. 2008;
Pinter et al. 2008; Remo et al. 2009; Pinter et al. 2010, and others).

30.  Asl attested in paragraph 24 of my Original Declaration, wing dikes and other river
training structures increase flood heights during high water because of the way they interact with
river flow and the way they change the shape and form of the river channel. Since the beginning of
historical “training” (engineering of the river to facilitate navigation) of the Mississippi and
Missouri rivers, construction of dikes has narrowed large portions of these river channels to one-
half or less of their original width. In addition, construction of dikes, bendway weirs, and other in-
channel navigational structures has increased the "roughness’ of the channel, leading to decreased
flow velocities during floods.

31 Mr. Brauer responds by suggesting that | “may be referring to a river other than the
MMR” in my statement that dike construction on the Mississippi and Missouri rivers has narrowed
large portions of their channels to one-half or less of their original width. Brauer Dec. 1 24(c). |
am not. And my original statement is correct. Wing dikes can reduce flow conveyance during
floods and thereby increase flood levels either by reducing a river’s cross-sectional area, by

increasing the roughness of the channel or both. Extensive width reductions occurred on the MMR
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during the late 19th and early 20th centuries, with little long-term change thereafter. Asshown by

Figure 1 below, some portions of the MMR were narrowed to half or less of their original width.

Figure1l. Mississippi River at St. Louis, as surveyed by Robert E. Leein 1837 (left), and
compared with the modern width of the channel (right). The original survey has been
superimposed on the right panel. The current channel is shown by the red lines on the
right panel. The red-lined channel boundaries shown in the right panel demonstrate that,
indeed, this portion of the MMR is half or less the width today asit wasin 1837.
Historical channel geometry, including depths, digitized from original survey maps.

Mississippi River YL m
Hydrographic Survey 3

St. Louis reach '
1837

32. Mr. Brauer also asserts that although the MMR channel “has been narrowed due to
river training structure construction,” studies “have shown (Maher 1964, Biedenharn et al. 2000)”
that “the cross sectional area of the deeper channel is preserved and the [channel’s] ability to pass

flow (conveyance) is the same or in some cases increased.” Brauer Dec. { 24(c). He clamsthat
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“[f]ield data taken on the MMR have shown that the narrower and deeper channel will have the
same cross sectional area and average velocity as before the placement of the structure.” Brauer
Dec. 14. But his assertion contradicts published analyses demonstrating that the actual response
of the MMR to river training structures over time has been a reduction in both cross-sectional area
and velocity during large flood events due to, among other things, increased channel “roughness”
(e.g. Pinter et al., 2000; Remo et al., 2009). Mr. Brauer’s contention that the MMR channel’s
conveyance has either remained the same or increased is true only for small non-flood flows.

33.  Asl attested in paragraph 25 of my Original Declaration, channel roughnessis a
measure of objects and processes that cumulatively resist the flow of water through a given reach of
ariver, including drag effects of sedimentary grains, bedforms (e.g., ripples and dunes on the bed),
vegetation, turbulence, eddy circulation, and many others. A rough river bed exerts more resistance
than a smooth river bed, resulting in slower flow of water. All other factors being equal, aflood
that passes through ariver reach with half the average flow velocity will result in average water
depths that are double what they would otherwise be. Mr. Brauer claims that my “description of the
relationship between velocity and depth” is “oversimplified and misleading” because in “rivers that
are natural, compound channels, all factors are not equal.” Brauer Dec. 1 24(d). But Mr. Brauer
ignores the fact that the velocity-depth relationship | describe is aphysical law of hydrodynamics.
Before analyzing how other factors affect that relationship, it is essential to start with a description
and understanding of first principles, which is precisely what | have done.

34.  Asl attested in paragraph 26 of my Original Declaration, recent modeling studies
demonstrate the significant effects of river training structures during flood events on flow
turbulence and large-scale vertical and horizontal eddy circulation (Huthoff et al., 2013). Other
recent studies have focused on flow dynamics around submerged wing dikes and their impact on
channel flow resistance (e.g., Y ossef 2005; Y ossef and de Vriend 2011; Azinfar and Kells 2011).
These studies show that submerged wing dikes create flow mixing in their wake zones (e.g., Y ossef
2005; Y eo and Kang 2009; Jamieson et al. 2011). These recirculating flows consume energy from
the bulk flow field, causing increases in effective resistance near wing dikes and through wing-dike

fields. The impact of wing dikes on flow resistance was quantified by Y ossef (2004, 2005), whose
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proposed relationship allows for an initial assessment of wing-dike impact on water levels (e.g.,
Azinfar 2010). According to Yossef’s laboratory experiments, the effective cumulative hydraulic
roughness of the bank zone relates to the size and longitudinal distance between the wing dikes.

35. Neither the Corps nor Mr. Brauer disputes that river training structures cause flow
resistance. Brauer Dec.  24(e). Mr. Brauer does, however, contend that “the flow resistanceis
greatest at stages in which the dikes are the least submerged (stages below flood stages).” 1d. Mr.
Brauer's contention states his interpretation of hydraulic theory; in fact no laboratory, numerical, or
field study has comprehensively tested if such arelationship exists or quantified how the depth of
flow over overtopped dikes alters the effective resistance. Contrary to such theory, empirical
studies show that the stage increases caused by new wing dike fields are proportionally greater for
larger flows (e.g., Belt 1975; Criss and Shock 2001; Wasklewicz et al. 2004; Jemberie et a. 2008;
Pinter et al. 2008; Remo et al. 2009; Pinter et al. 2010, and others). Additional data-based research
is needed to reconcile hydraulic theory with observations. Reasonable hypotheses for the observed
pattern include effects of flow velocity, which increases dramatically with increasing discharge, on
net resistance. The Corps and Mr. Brauer consistently turn the scientific method on its head by
beginning with a conclusion — the assumption that river training structures do not increase flood
levels — and fashioning arguments to fit that assumption.

36. The Corpsand Mr. Brauer also attempt to discount the applicability of asmall subset
of the studies demonstrating that river training structures increase channel roughness, reduce
conveyance and increase flood stage levels on the grounds that they are “fixed bed physical flume
studies (Azinfar and Kells 2009, 2008, 2007, and Azinfar 2010).” Brauer Dec. | 23 (quote);
Opposition Brief at 14. But they ignore the fact that experimental studiesin controlled
circumstances are still relevant evidence that river training structures can increase flood stage
heights, along with hydrologic analyses, statistical analyses, geospatial analyses, fluid dynamical
calculations, and 1D, 2D and 3D hydraulic modeling. Each of these types of research hasits
advantages and limitations, which is why accurate scientific synthesis looks at the conclusions from
the full corpus of scientific research. Fixed-bed physical models are imperfect simulations of water

flow over river training structures, but they are nonetheless relevant. Indeed, physical modeling
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like that done in the Azinfar and Azinfar and Kells studies that the Corps and Mr. Brauer criticize
asirrelevant isthe primary tool used by the Corps’ St. Louis District, albeit with a sedimentary bed,
for the design and prototyping of al new river training structures.

37.  Asl attested in paragraph 27 of my Original Declaration, the role of river training
structures in increasing flood heightsis well recognized. For example, in the Netherlands, the
impacts of wing dikes (navigational “groynes”) on flood levels have both been recognized and
taken into account in flood protection strategies. The government of the Netherlands recently
completed a€45 million program to lower 450 wing dikes (groynes) on the Rhine system as p art of
its strategy to reduce flood levels.

38. Mr. Brauer questions the relevancy of the Dutch example to the Mississippi River,
contending that the “structures used on the MMR are much different in size, spacing, and top
elevation than those used by the Dutch.” Brauer Dec. { 24(f). Y et while Dutch groynes do differ
from MMR dikes in some details, Mr. Brauer failsto cite a single study showing that the Dutch
groynes are more likely to cause flood stage increases that the MMR dikes.

39.  Asl attested in paragraph 28 of my Original Declaration, changes in channel
geometry and roughness related to river engineering tools employed for improved navigation and
flood control appear to be the principal drivers behind changes in flood stage on the Mississippi
River. Theincreasesin flood stage are caused by both the direct effects of wing dikes, meaning
interaction with flow, and the indirect effects of wing dikes, meaning the effects of the wing dikein
changing the shape or form of the river bed. Hydrodynamic simulations of indirect and direct
effects of wing dikes show decreases in velocity, increases in roughness, and corresponding
increasesin flood stage. Neither the Corpsin its Opposition Brief nor Mr. Brauer, Mr. Feldman or
Ms. Schwarz in their declarations specifically addresses paragraph 28 of my Original Declaration. |
rebut elsewhere in this Declaration the Corps’ and Mr. Brauer’s general criticisms of my research
and the other studies supporting my conclusion that river training structures increase flood stage
heights and that the new dike construction projects here — at Dogtooth Bend, Monsenthein/Ivory
Landing, Eliza Point/Greenfield Bend, and Grand Tower — will do the same and threaten public

safety.
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40.  Asl| attested in paragraph 29 of my Original Declaration, river training structures
constructed by the Corps to help maintain the nine-foot navigation channel have caused large-scale
increases in flood levels, including increases of six to ten feet over broad stretches of the river
where these structures are prevalent. Such large increases in flood heights in these rivers have
occurred when and where — and only when and where — wing dikes, bendway weirs, and other river
training structures have been built. These structures have led to significant increases in the
frequency and magnitude of large floods. Neither the Corpsin its Opposition Brief nor Mr. Brauer,
Mr. Feldman or Ms. Schwarz in their declarations specifically addresses paragraph 29 of my
Original Declaration. | rebut elsewhere in this Declaration the Corps’ and Mr. Brauer’s general
criticisms of my research and the other studies supporting my conclusion that river training
structures increase flood stage heights and that the new dike construction projects here — at
Dogtooth Bend, Monsenthein/lvory Landing, Eliza Point/Greenfield Bend, and Grand Tower — will
do the same and threaten public safety.

41.  Asl| attested in paragraph 30 of my Original Declaration, the projects now proposed
on the Middle Mississippi River are particularly problematic for several reasons. First, as
mentioned above, bedrock underlies parts of the Middle Mississippi channel near the Grand Tower
project, which limitsincision (Jemberie et al. 2008). In such locations, the ameliorating effect of
new wing dikes in causing bed incision is reduced or eliminated, leading in the past to the largest
observed increasesin flood levels.

42. Mr. Brauer asserts that “[t]here is no support for the claim by Dr. Pinter” that there is
bedrock underlying parts of the channel near the Grand Tower Project. Brauer Dec. 1 24(g). He
contends that the “nearest bedrock formation (at an elevation capable of having an impact) to the
Grand Tower work areais approximately five and a half miles upstream and over twenty miles
downstream.” Id. Mr. Brauer iswrong. Bedrock is present in thisriver reach, and it is alarming
that the Corps’ St. Louis District has designed and modeled (in their table-top physical model) the
proposed new Grand Tower dikes in apparent ignorance of such a fundamental and important
characteristic of the MMR channel. Specifically, historical surveys show that bedrock crops out at

the channel-bottom surface, or in the shallow subsurface just beneath, forming aledge along the
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western margin of the channel around river mile (“RM”) 68.7, and between RM 70.0-70.3 and RM
71.1-72.7 — i.e. through a significant portion of the Grand Tower project area. Mr. Brauer contends
to the contrary that “bed samples taken in the Grand Tower reach confirm that the bed materia isa
combination of medium to coarse sands and pebbles up to one inch in diameter.” Id. Heis
mistaken. In ariver like the MMR, which transports an active sedimentary bed load at al times
throughout its length, isolated channel grab sampleswill always yield sand and gravel, even on
river reaches with an underlying bedrock substrate. Such samples in no way “confirm” that the
channel is only underlain by sediment.

43.  The presence of bedrock in the Grand Tower project area helps explain why
observed flood stage increases have been so severe along this portion of the MMR. As discussed
above, new wing dikes raise flood levels, but they aso induce scour of the bed, which creates
additional cross-sectional area within the central portion of the channel and reduces the net
increases. However, where, as in the section of the MMR in the Grand Tower project area, a
bedrock substrate inhibits scour, there isless or no cross-sectiona areaincrease to reduce the flood
stage increases. In these circumstances, the risk of large flood stage increases and the
corresponding risk to public safety are at their peak.

44.  Asl] attested in paragraph 31 of my Original Declaration, the new dike construction
projects now proposed on the Middle Mississippi are also problematic because they threaten nearby
levees that already have identified deficiencies. The Dogtooth Bend Project isimmediately
downstream of one of the sites where the Len Small levee failed during floods in 2011 (Dogtooth
Bend EA at E2). This5,000-foot breach yielded to fast-moving water that “scored farmland,
deposited sediment, and created gullies and a crater lake” (K.R. Olson and L.W. Morton, “Impacts
of 2011 Len Small levee breach on private and public Illinois lands,” Journal of Soil and Water
Conservation, Vol. 68:4, attached as Exhibit 3 to my Original Declaration). Neither the Corpsinits
Opposition Brief nor Mr. Brauer, Mr. Feldman or Ms. Schwarz in their declarations rebuts these
facts.

45.  Asl| attested in paragraph 32 of my Original Declaration, the proposed Grand Tower

project spans approximately 7 River Miles along the Big Five Levee Drainage and Levee Districts,
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including the Preston, Clear Creek, East Cape, and Miller Pond levees, together protecting over
49,000 acres of Illinois floodplain. The proposed Grand Tower wing dike project also lies just
downstream of the Degognia/Fountain Bluff and Grand Tower Drainage and Levee Districts,
protecting afurther 56,000 acres. Currently, all segments of these levee systems have
"Unacceptable” ratings following Corps inspections and assessment. The Dogtooth Bend Project
likewise poses an unusually high potentia for flood damage. The Cairo levee system ("Mississippi
and Ohio Rivers Levee System at Cairo & Vicinity") islocated afew miles downstream of the
Dogtooth Bend Project. Although the greatest effects of wing dikes occur upstream, statistically
significant increases in flood levels have also been identified downstream. Corps inspections have
identified major deficiencies in the Cairo levee system, leading to its current "Unacceptable” rating
in the National Levee Database. The majority of these facts are unrebutted by both the Corpsin its
Opposition Brief and Mr. Brauer, Mr. Feldman and Ms. Schwarz in their declarations.

46.  Theonething in paragraph 32 of my Original Declaration that Mr. Brauer disputesis
my conclusion that statistically significant increases in flood levels have aso been identified
downstream. Brauer Dec. 1 24(b). My conclusion is based on two of my published studies, Pinter
et a. (2008) and (2010), which identify both large increases in flood levels upstream of new river
training structures and smaller, but statistically significant, increases downstream of new structures.
Mr. Brauer declares this to be impossible, but he bases his opinion solely on his interpretation of
hydraulic theory, not any published research. In fact, turbulence and eddy circulation downstream
of wing dikes represent a plausible mechanism for empirical increasesin flood stages after dike
construction. Mr. Brauer cannot wish away observed empirical trends based on his understanding
of hydraulic theory.

47.  Asl| attested in paragraph 33 of my Original Declaration, my work with local levee
commissioners and other informed officials has revealed deep concern and widespread discussion
about levee safety and performance during future floods, even without additional stresses. For at
least the past decade, local stakeholders have repeatedly called for the St. Louis District of the
Corps of Engineersto rigorously and independently assess the cumulative impacts of wing-dike

construction in the Middle Mississippi River. Instead, a new wave of dike construction has been
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undertaken, with each new project evaluated — perfunctorily — on an individual basis and without
regard to cumulative effects. Neither the Corpsin its Opposition Brief nor Mr. Brauer, Mr.

Feldman or Ms. Schwarz in their declarations rebuts these facts.

B. Reply tothe Feldman Declaration

48.  Asdiscussed in detail below, | conclude after reviewing the Feldman Declaration
that Mr. Feldman overstates some of benefits of river training structures as well as the costs of
delaying or permanently tabling the proposed the Dogtooth Bend, Monsenthein/Ivory Landing and
Eliza Point/Greenfield projects.

49, Mr. Feldman asserts that “under the Upper Mississippi River Biological Opinion
issued by the U.S. Fish and Wildlife Service and the Upper Mississippi River Restoration-
Environmental Management Program, new river training structures are constructed for the purpose
of providing environmental benefits for fish and wildlife.” Feldman Dec. { 4. Yet little or no
benefit of river training structures to endangered fish species on the MMR has ever been
demonstrated. The Corps has touted many of its navigational dike projects as having environmental
benefits (e.g. DuBowy, P.J., 2012 and cover of same magazine issue), but rigorous monitoring has
shown no actual species benefits associated with these activities (e.g., Papanicolaou et al., 2011).

50. Mr. Feldman claims that, “[a]s the Mississippi River is a dynamic system due to
natural variances that affect sedimentation, impacts associated with delay of not awarding the
contracts or constructing the features provided in those contracts will increase the length of that
delay.” Feldman Dec. 1 8. Mr. Feldman is mistaken that any large change in the Mississippi
River’s sediment flux or geomorphic conditions would occur if the proposed river training structure
projects are delayed. For many decades, the Corps’ St. Louis District has maintained the 9-foot
navigation channel through dredging. In the absence of new river training structures, the Corps
could continue to maintain the navigation channel through dredging. And outside factors being
equal, no large change in the river’s sediment flux would occur, nor, contrary to Mr. Feldman’s

conclusion, would there be any increased costs due to sediment accumulation.
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51. Mr. Feldman contends that “[s]ignificant delays in awarding contracts and/or not
constructing any new training structures will delay the overall Regulating Works Project
completion date.” Feldman Dec. § 17. But in assuming that the construction of additional river
training structures could eliminate the need for future dredging, Mr. Feldman ignores growing
anecdotal evidence suggesting that recent river training structure construction islargely just shifting
locations of the required dredging instead of reducing or eliminating the long-term need for
dredging.

52. Mr. Feldman asserts that the “benefit to cost ratio for the Regulating Works Project
construction completion is 18 to 1,” and that the project “is one of the most valuable projects in the
nation in terms of returns on investment.” Feldman Dec. §17. But Mr. Feldman’s claim is based
on the erroneous assumption that new river training structures have zero impact on flood levels. As
discussed thoroughly above and in my Original Declaration, and as document by Pinter et al.
(2012), even small increasesin flood levels cause large increases in flood risk that can overwhelm
any purported cost-savings from reduced dredging. Furthermore, as just discussed, Mr. Feldman
ignores the growing anecdotal evidence suggesting that recent river training structure construction
islargely just shifting locations of the required dredging instead of reducing or eliminating the
long-term need for dredging.

Conclusion

53.  Thenew dike construction projects here — at Dogtooth Bend, Monsenthein/Ivory
Landing, Eliza Point/Greenfield Bend, and Grand Tower — pose significant threats of increased
flooding and flood risk. They are the latest manifestations of aflawed process that has allowed
construction of hundreds of new dikes and dike-like structures that are causing elevated flood stages
throughout the Middle Mississippi River. Unless these new dike construction projects are halted to
allow their reconsideration based on a comprehensive and independent Supplemental
Environmental Impact Statement that takes the foregoing studies and analyses into consideration,
needless and potentially severe flooding will likely occur. The costs of halting the projects would

be much less than Mr. Feldman claims in his declaration. Indeed, halting the projects would
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significantly reduce taxpayer expenditures — along with societal and environmental hardship — by

reducing long-term flood risk and flood damages.

54, | declare under penalty of perjury that the foregoing facts are true of my personal
knowledge, that the foregoing expressions of professional judgment are honestly held in good faith,

that | am competent to and if called would so testify, and that | executed this declaration on August

Nl Qike

Nicholas Pinter, Ph.D

13, 2014 in Chicago, Illinais.

-23-
REPLY DECLARATION OF
NICHOLASPINTER, Ph.D. 14-590-DRH-DGW



Case 3:14-cv-00590-DRH-DGW Document 27 Filed 08/13/14 Page 25 of 29 Page ID #3218

Sour ces Cited

Azinfar, H., 2010. Flow resistance and associated backwater effect due to spur dikesin open
channels. Ph.D. thesis, Univ. of Saskatchewan, Saskatoon, Canada.

Azinfar, H., and J.A. Kells, 2011. Drag force and associated backwater effect due to an open
channel spur dike field. Journal of Hydraulic Research 49: 248-256.

Azinfar, H., and J.A. Kells, 2009. Flow resistance due to a single spur dike in an open channel.
Journal of Hydraulic Research, 47: 755-763.

Azinfar, H., and J.A. Kells, 2008. Backwater prediction due to the blockage caused by asingle,
submerged spur dike in an open channel. Journal of Hydraulic Engineering, 134: 1153-1157.

Azinfar, H., and J.A. Kells, 2007. Backwater effect due to asingle spur dike. Canadian Journal of
Civil Engineering, 34: 107-115.

Belt, C.B. 1975. The 1973 flood and man’s constriction of the Mississippi River. Science, 189:
681-684.

Biedenharn, D.S,, L.C. Hubbard, and P.H. Hoffman, 2000. Historical analysis of dike systems on
the Lower Mississippi River. Draft Rep., U.S. Army Corps of Engineers, Mississippi Valley
Division, Engineer Research Development Center, Vicksburg, MS.

Task Committee of the Waterways Committee of the Coasts, Oceans, Ports, and Rivers Institute
[COPRI] (2012). Inland Navigation Channel Training Works, Manual of Practice No. 124,
American Society of Civil Engineers.

Criss, R.E. and E.L. Shock, 2001. Flood enhancement through flood control. Geology 29: 875-
878.

Criss, R.E. and W.E. Winston, 2008. Public safety and faulty flood statistics. Environmental
Health Perspectives, 116.

Dieckmann, R.J., and G.R. Dyhouse, 1998. Changing history at St. Louis—Adjusting historic
flows for frequency analysis. pp. 4.31-4.36. First Federa Inter-Agency Hydrologic Modeling
Conference, April 20-22, 1998, Las Vegas, NV.

DuBowy, P.J., 2012. Environmental benefits of dike notching in the Mississippi River ecosystem.
Inland Port: IssuelV, 7-11.

Dyhouse, G.R., 1985. Comparing flood stage-discharge data- Be Careful! In Hydraulics and
Hydrology in the Small Computer Age: Proceedings of the Speciaty Conference. Waldrop WR
(ed.) American Soc. Of Civil Engineers Hydraulics Division: New Y ork; 73-78.

Dyhouse, G.R., 1976. Discussion of “Man-induced changes of Middle Mississippi River”.
Journal of the waterways harbors, and coastal engineering division. Proceedings of the American
Society of Civil Engineers. 102(WW?2). 277-279.

Harrison, A.S., 1953. Study of effects of channel stabilization and Navigation Project on Missouri
River levels — Computed hydraulic characteristics of Missouri River reaches before and after

-24 -
REPLY DECLARATION OF
NICHOLASPINTER, Ph.D. 14-590-DRH-DGW



Case 3:14-cv-00590-DRH-DGW Document 27 Filed 08/13/14 Page 26 of 29 Page ID #3219

stabilization. U.S. Army Corps of Engineers Missouri River Division, MRD Sediment Series, 32.

Hathaway, G.A., 1933. Decease in the bankfull carrying capacity of the Missouri River;
unpublished memo to Lieut. Henry C. Wolfe, Chief, General Engineering Division. From the
archives of the Kansas City District, U.S. Army Corps of Engineers.

Helms M., B. Buchele, U. Merkel, and J. Ihringer, 2002. Statistical analysis of the flood situation
and assessment of the impact of diking measures along the Elbe (Labe) river. Journal of Hydrology
267: 94-114.

Huizinga, R.J. 2009. Examination of measurement and historic daily data for several gaging
stations on the Middle Mississippi River, 1861-2008. U.S. Geological Survey Scientific
Investigations Report 2009-5232. 60p. (Also available at http://pubs.usgs.gov/sir/2009/5232/)

Huthoff, F., N. Pinter, and JW.F. Remo, 2014, submitted. Reply to Comment on "Theoretical
analysis of wing dike impact on river flood stages." Journal of Hydraulic Engineering.

Huthoff, F., N. Pinter, and JW.F. Remo, 2013. Theoretical anaysis of stage magnification caused
by wing dikes, Middle Mississippi River, USA. Journal of Hydraulic Engineering, 139: 550-556.

Jamieson, E. C., C.D. Rennie, R.B.Jacobson, and R.D. Townsend, 2011. 3-D flow and scour near a
submerged wing dike: ADCP measurements on the Missouri River. Water Resoures Research 47:
WQ7544.

Jemberie, A.A., N. Pinter, and JW.F. Remo, 2008. Hydrologic history of the Mississippi and
Lower Missouri Rivers based upon arefined specific-gage approach. Hydrologic Processes, 22:
7736-4447, doi:10.1002/hyp.7046.

Maher, T.F. 1964. Study of regulation works on stream flow. Paper presented at ASCE Meeting,
Cincinnati, Ohio, February, 1-24.

Munich Re Group, 2007. Natural Catastrophes 2006: Analyses, Assessments, Positions.

Olson, K.R. and L.W. Morton, Impacts of 2011 Len Small levee breach on private and public
[llinois lands, Journal of Soil and Water Conservation, 68:4.

Papanicolaou, A.N., Md. Elhakeem, D. Dermiss, and N. Young, 2011. Evaluation of the Missouri
River shallow water habitat using a 2D-hydrodynamic model. River Research and Applications,
27: 157-167.

Pielke RA Jr., 1999. Ninefallacies of floods. Climate Change 42: 413-438.

Pinter, N., 2014, submitted. Discussion of "Mississippi River streamflow measurement techniques
at St. Louis, Missouri” by Chester C. Watson, Robert R. Holmes Jr., and David S. Biedenharn, Vol.
139, No. 10, pp. 1062-1070, DOI: 10.1061/(ASCE)HY .1943-7900.0000752, Submitted to Journal
of Hydraulic Engineering

Pinter, N., J. Dierauer, JW.F. Remo, 2012. Flood-damage modeling for assessing impacts of flood
frequency adjustment, Middle Mississippi River, USA. Hydrologic Processes, 26: 2997-3002.

-25-
REPLY DECLARATION OF
NICHOLASPINTER, Ph.D. 14-590-DRH-DGW



Case 3:14-cv-00590-DRH-DGW Document 27 Filed 08/13/14 Page 27 of 29 Page ID #3220

Pinter, N., 2010. Historical discharge measurements on the Middle Mississippi River, USA: No
basis for “changing history.” Hydrological Processes, 24: 1088-1093.

Pinter, N., A.A. Jemberie, JW.F. Remo, R.A. Heine, and B.A. Ickes, 2010. Empirical modeling of
hydrologic response to river engineering, Mississippi and Lower Missouri Rivers. River Research
and Applications, 26: 546-571.

Pinter, N., A.A. Jemberie, JW.F. Remo, R.A. Heine, and B.S. Ickes, 2008. Flood trends and river
engineering on the Mississippi River system, Geophysical Research Letters, 35, L23404,
doi:10.1029/2008GL 035987.

Pinter, N., B.S. Ickes, J.H. Wlosinski, and R.R. van der Ploeg, 2006a. Trends in flood stages:
Contrasting trends in flooding on the Mississippi and Rhine river systems. Journal of Hydrology,
331: 554-566.

Pinter, N., R.R. van der Ploeg, P. Schweigert, and G. Hoefer, 2006b. Flood Magnification on the
River Rhine. Hydrological Processes, 20: 147-164.

Pinter, N., 2005. Policy Forum: One step forward, two steps back on U.S. floodplains. Science,
308: 207-208.

Pinter, N., and R.A. Heine, 2005. Hydrodynamic and morphodynamic response to river
engineering documented by fixed-discharge analysis, Lower Missouri River, USA. Journal of
Hydrology, 302: 70-91.

Pinter, N., R. Thomas, and J.H. Wlosinski, 2000. Regiona impacts of |evee construction and
channelization, Middle Mississippi River, USA. InJ. Marsalek, W.E. Watt, E. Zeman, and F.
Sieker (eds.), Flood Issues in Contemporary Water Management, p. 351-361. Dordrecht: Kluwer
Academic Publishers.

Remo, JW.F., N. Pinter, and R.A. Heine, 2009. The use of retro- and scenario- modeling to assess
effects of 100+ years river engineering and land cover change on Middle and Lower Mississippi
River flood stages. Journal of Hydrology, 376: 403-416.

Remo, JW.F., N. Pinter, B. Ickes, and R. Heine, 2008. New databases reveal 200 years of change
on the Mississippi River System. Eos, 89(14): 134-135.

Remo, JW.F., and N. Pinter, 2007. Retro-modeling of the Middle Mississippi River. Journal of
Hydrology. doi: 10.1016/j.hydrol.2007.02.008.

Ressegieu, F.E., 1952. Comparative discharge measurements. Internal memo to Division
Engineer, Upper Mississippi Valey Division, and accompanying documents, dated 27 May, 1952.

Schneiders, B., 1996. The myth of environmental management: The Corps, the Missouri River, and
the channelization project. Agricultural History, 70: 337-350.

Stevens, G.T., 1979. SLD Potamology Study (S-3). St. Louis Division, U.S. Army Corps of
Engineers, Contract #DACW-43-76-C-0157. 43p.

-26 -
REPLY DECLARATION OF
NICHOLASPINTER, Ph.D. 14-590-DRH-DGW



Case 3:14-cv-00590-DRH-DGW Document 27 Filed 08/13/14 Page 28 of 29 Page ID #3221

Stevens, M. A., Simons, D. B., & Schumm, S. A. (1975). Man-induced changes of Middle
Mississippi River. Journal of the Waterways Harbors and Coastal Engineering Division, 119-133.

U.S. Government Accountability Office, 2011. Mississippi River: Actions are needed to help
resolve environmental and flooding concerns about the use of river training structures.” Rep. GAO-
12-41.

Wasklewicz, T.A., J. Grubaugh, and S. Franklin, 2004. 20" century stage trends along the
Mississippi River. Physical Geography 25: 208-224.

Watson, C.C., R.R. Holmes, Jr. and D.S. Biedenharn, 2013. Mississippi River streamflow
measurement techniques at St. Louis, Missouri. Journal of Hydraulic Engineering. 139:
1062-1070.

Yeo, H.K., and J.G. Kang, 2009. Flow analysis around a submerged groyne. Advancesin water
resources and hydraulic engineering, Vol. 5, Springer, Berlin, 1762-1766.

Y ossef, M.F.M., and H.J. De Vriend, 2011. Flow details near river groynes. Experimental
investigation. Journal of Hydraulic Engineering 137: 504-516.

Y ossef, M.F.M., 2005. Morphodynamics of rivers with groynes, Delft University Press, Delft, The
Netherlands.

Y ossef, M.F.M., 2004. The effect of submergence level on the resistance of groynes—An
experimental investigation. Advances in hydroscience and engineering (CD-ROM), National
Center for Computational Hydroscience and Engineering, University, MS.

-27 -
REPLY DECLARATION OF
NICHOLASPINTER, Ph.D. 14-590-DRH-DGW



Case 3:14-cv-00590-DRH-DGW Document 27 Filed 08/13/14 Page 29 of 29 Page ID #3222

CERTIFICATE OF SERVICE

| hereby certify that on August 13, 2014, | electronically filed the Reply Declaration of
Nicholas Pinter, Ph.D. in Support of Plaintiffs” Motion for Preliminary Injunction with the Clerk of
the Court using the CM/ECF system which will send notification of such filingsto all registered
counsel participating in this case. There are no non-registered participantsin this case.
Respectfully submitted,

s/ Stephan C. Volker

STEPHAN C. VOLKER

Law Offices of Stephan C. Volker
436 14" Street, Suite 1300
Oakland, California 94612

Tel: (510) 496-0600

Fax: (510) 496-1366

Email: svolker@volkerlaw.com
Cdlifornia Bar #63093
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