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DECLARATION OF DR. PH B. BEDIENT

My name is Dr. Philip B. Bedient. | am
been convicted of a felony or a crime of moral t
declaration. | have personal knowledge of the
correct. | submit this declaration in connectio

e of eighteen (18) years, have never
e, and am competent to make this
ed herein and the facts are true and
bove-styled lawsuit.

l. Introduction
A. Purpose of Report

The purpose of this report is to present my find
in the Plaintiff’s Petition in Medina v. San J
operation of Lake Conroe Dam by San Jacintg Ri
flooding of private property downstream of t
on or about August 28, 2017. The location
Figure 1.

gs and opinions regarding the allegations made
thority that the design, construction and

rity (SJRA) caused or contributed to the

onroe Dam during Tropical Storm Harvey starting
oe Dam, north of the City of Houston, is shown in



Huntsville

Hempstesd | The Woodlands- L

nroe Dam following a release of waters of the magnitude that occurred
torm Harvey.

Further, | reviewed documents regarding Harvey including precipitation, stream gage, and lake
elevation data for Harvey, some of which are described below, in order to understand the magnitude of
the Harvey event and possible causes of the flooding of the private property.

I also reviewed and utilized some of the computer modeling provided by the SIRA consultant,
HDR, to demonstrate the contribution that the water released from Lake Conroe by SJRA during Harvey
had on the flooding downstream at the various Plaintiffs’ properties. Some of this HDR modeling also
provides information about potential downstream flooding without the Lake Conroe Dam.

Finally, | reviewed data relating to slab elevations at various private properties as well as high
water marks evidencing the depth of flooding at each of those properties.

C. Summary of Findings and Opinions

- The releases from the Lake Conroe Dam by SIRA during Harvey caused or exacerbated the
flooding of the Plaintiff’s properties, as demonstrated by the model results of SIRA’s
consultant, HDR, as shown in M. Forest’s affidavit attached to the SIRA Plea to the
Jurisdiction in this case.




- The releases from the Lake Conroe Dam by SJRA during Harvey caused ed the
flooding of the Plaintiff’s properties, as demonstrated by the model
consultant, HDR, as compared to what would have happened if No {
constructed (i.e. natural conditions).

been

- The releases from the Lake Conroe Dam by SJRA during Harve acerbated the
flooding of the Plaintiff’s properties, as demonstrated using
consultant, HDR, as compared to what would have happ ollowed its pre-
2010 Gate Operating Procedures (GOP). '

All opinions and conclusions are stated to a reasonable deg
certainty, and are generally provided at the end of this report.

¢ and engineering

D. Qualifications

| am the Herman Brown Professor of Engineering in the Department of Civil and
Environmental Engineering at Rice University, whe nce 1975. From 1992 to 1999, |
served as Chair of Environmental Engineering at Rice Un 2006, | was elected as a Fellow to
the American Society of Civil Engineers (“ASCE”).

g Sciences from the University of Florida, an
sity of Florida, and a B.S. {1969} in Physics

| have a Ph.D. (1975) in Environmental Eng
M.S. (1972) in Environmental Engineering f
from the University of Florida.

| teach and perform research i
analysis, flood prediction systems, ¢
quality control. | have directed 60 res

ydrology, groundwater hydrology, floodplain
al resiliency and disaster management, and storm water
s over the past 40 years.

| have been working wit ulated reservoirs, including both federal (USACE-operated) and
non-federal reservoir project -1970s. As part of my Ph.D. work at the University of
Florida, | analyzed the cha ' ssociated reservoirs on the Kissimmee River in south-
central Florida. More recent
on the system of USACE along the Cumberland River; my analysis was particularly focused
on the role of the assoc s within the Cumberland River reservoir system and comparing the
operational plans wit
behalf of the State o against the State of Florida regarding reservoir operations by the Corps
of Engineers along ti tahochee River. | have also been involved with two non-federal reservoirs
located in Houstan
recreational,
with Lake Ho
projects nea
storage, and

project) as well as various water quality-related studies associated
supply and recreational project). | have also worked on river and lake
including analysis on Lake Austin and Lake Travis with respect to flows,
al impacts.

ve experience working with USACE Hydrologic Engineering Center (“HEC")
ncluding HEC-1, HEC-2, HEC-HMS, HEC-RAS, HEC-ResSim, and HEC-FIA.



| have been analyzing complex h
hydrologic and hydraulic models, my entire
watersheds across the United States on isst
associated flow statistics. | have modeled
Southeast, including: the Kissimmee River g
(10 urban basins in the Houston area), the
Austin, and Lake Travis in Texas. | have also |
Michigan. These studies have included bot
time periods. | have also performed long-term
Texas related to environmental flows.

ems, and developing and running advanced
have worked in dozens of large urban and rural
s flood and drought flows, urban impacts, and
and watersheds throughout the South and
chobee in Florida; and the San Jacinto River
iver, the Trinity River, the Brazos River, Lake
rmed similar work in California, Louisiana, and
ydrologic response studies over multi-year
| analyses of rainfall and low flow runoff in

In 1998, | invented the first real-tim ing system (FAS) used in the United States.
FAS was developed for the Texas Medical Cen g NEXRAD radar and real-time hydrologic
prediction. The system has been in place for almost 20vyears. When Tropical Storm Allison hit Houston
in 2001 causing $5 billion in flood damage, for over five years with the redesign of the
infrastructure to manage flood flows based Is and SWMM simulations.

In 2006, | formed the Severe Storm
after Hurricanes Katrina and Rita impacted thi
Center which consists of a team of five

“SSPEED”) Center with funding from Texas
. Since 2007, | have been the director of the

Houston-Galveston Area Protection System f¢ torm surge in the region.

| have written over 180 articles in jou
four textbooks, and | am the lead author on Hy
2018), which is one of the leading hydrology t
States.

d conference proceedings. | have also authored
Floodplain Analysis {(Prentice Hall, 6th ed.,
d in over 75 universities across the United

In 2007, | received the prestigious C.V is Award from the American Institute of Hydrology.
| also received the Shell Distinguished Chair in Eavironmental Science (1988-1993). | am also a Fellow
with the American Society of Civil Engineers. During Hurricane Harvey (2017), Buffalo Bayou in the
Houston area suffered an extensive flooding. The flooding was caused by combined factors from both
local rainfall and the upstream reservoirs release (Addicks and Barker reservoirs). In order to better
understand the flood inundation caused by two combined factors, | performed a
hydrologic/hydraulic analysis for Buffalo Bayo event. (See my attached curriculum vitae
and list of legal cases in last 4 years).

A full copy of my CV is provided in Appe

E. Compensation

| am being compensated for my work on
and at $400 per hour for time spent testifying at depa

00 per hour, plus reasonable expenses,
trial.




of testimony

I have p
either in depositio

in Appendix B a list of all of the cases in which | have given expert testimony

G. Docur ered in preparing my report

The documents th
attached hereto, inc
e allinterrogatory answe ed by Plaintiffs;
e elevation certific intiffs;
e all exhibits atta Plaintiffs’ Response to SIRA Plea;
e Depositions with exhibits of Olmos, Houston and Forest

ed and utilized in preparing my report are listed in Appendix C

L. Design, Construction and Operation of Lake Conroe Dam

A “dam” is a barrier that obst
water behind it. The area behind a da
dam usually consists of an earthen or con

ater is being stored is known as the “reservoir”. A
yankment built across a river or creek, and is normally

provide recreational opportunities. An outlet structureithrough the dam (e.g. culverts) is usually
provided at or near the bottom of the flood of the dam so that any flood waters that are
being stored behind the dam can be release oir emptied to make room for the storage of
additional flood waters when the next storm emergency (or auxiliary) spillway is also
normally included near the top of the dam to p
major flood event so that overtopping of the da
maintained (i.e. preventing a dam failure). Figure atic of a typical flood control dam and
reservoir.

N~ MAX DESIGN WSEL '\ TOP OF DAM
o spiuway
RESERVOIR

OUTLET WORKS

Figure 2. Schematic of Typical Flood Control Dam and Reservoir



Flood control dams have as their primary or sole purpose
downstream. Such dams are normally designed to safely handle the p
would be reasonably expected to occur in the area. Prior to the
on the largest historic storm recorded for the region. Since then, 1
has published probable maximum precipitation (PMP) data that

of flood damages
aximum storm that

a design storm was based
Weather Service (NWS)

Water supply dams have as their primary or sole purp
water supply source for local communities. These dams provide
creating a lake/reservoir that can be used to serve other purp
Dam).

ge of water to serve as a
nt water level behind them,
s recreation (e.g. Lake Conroe

The U. S. Army Corps of Engineers (USACE) has
of dams and reservoirs across the United States, and ha
manuals (EMs) and Technical Letters (ETLs) to provide polic
activities. For example, ER 1110-8-2 (Mar 1991) titled “

d, constructed, and operated hundreds
engineering regulations (ERs),

1420 (October 1997) is a USACE
for Reservoirs” that provides design

The USACE issued an engineering manual 600) in 1959 regarding reservoir
regulation and operation, in which it discusses the : ¢ recognized effects of large, deep reservoirs
on the natural discharge of rivers (e.g. Lake Con ects include creating an earlier and higher
peak inflow to the dam than would be expected | (non-dam) conditions. This manual also
discusses how to operate the gated spillways ) help prevent increased flood damages
downstream, such as keeping peak release ra w those rates that would have occurred under
natural conditions. In addition, the manual e rate of increase in reservoir releases should
not create a major hazard to downstream i e pertinent section of this manual (4-05.
Operation of Gated Spillways) is shown b Note that the Lake Conroe Dam was designed in the
1960s).




GATED SPILLWAYS a. General. The effects of large, deep reservoirs on
f rivers are generally recognized and accounted for by developing “inflow to full
hydrographs for corresponding design floods under natural river conditions.
rlier and higher peak of the “inflow to full pool” hydrograph results
f flow and decrcased friction in the flooded or reservoir pool sections
cams above the dam. The flow from the upper basin reaches the dam
greater extent with the inflows from the local areas and lower
he reservoir pool and also reaching the dam earlier than would
A secondary effect in the increase of the “inflow to full pool”
the dampening effect of valley storage within the reservoir pool is
itions of flow through rescrvoirs being held at fairly constant level
ro & number of reservoirs in sequence are involved, a material
dwaters can result and uncontrolled peeks may be increased.
Until recent yearsit w ice in the study of gated spillways to assume that the reservoir
level would not be permitte bove the static-full-pool elevation near the dam until all spillway
gates were open, after which rescrvoir outflow would be uncontrolled as long as inflow exceeded the
capacity of the spillway at static-full-ppol elevation. However, experience in the operation of gated
spillways has shown that significant flood damages may arise because of the fact that reservoir releases
under this plan of operation may be larger during floods occurring when the reservoir is full, or near full,
than would have been the case under natuzel conditions before construction of the reservoir. The
operation of gated spillways because of sudden increases in the rate of outflow may result in & damaging
flood wave. For these reasons, insofar as ble, reservoirs controlled by gated spillways should be
designed and operated to accompli objectives during periods when the reservoir is filled
or nearly filled:
(1) Peak rates of reservoir release d
corresponding floods that would have o
of the reservoir.
(2) The rate of increase in re!

limited to values that would not constitute a major

4-05. OPERATI
the natural disch
pool” hydrographs
Refer to EM 1110-
primarily from the
of the main river an
earlier and usually syn
tributaries discharging

considerably less under ar
than under natural river ¢
shortening of the concentr

damaging floods should not exceed peak rates of the
der runoff conditions prevailing before construction

uring a significant increment of time should be
ard to downstream interests.

B. Original and Revised Design of La

- Creation and Purpose of the SIRA

rict (predecessor to the San Jacinto River
one of 15 major river authorities in the
r resources and to control, store, and
e San Jacinto River Conservation and Reclamation
g., R.S., ch. 426, § 1. Among the powers
was the power to “stor[e], control],
nd the prevention of the escape of any
rrent overflows, and the protection of
ers.” Id.

The San Jacinto River Conservation and Reclamation
Authority) was created by the Texas Legislature ing1937
State of Texas. It was established to develop the
distribute flood waters. The authorizing legislation f
District was passed in 1937. See Act of May 12, 1937
vested in the San Jacinto River Conservation and Recla
and conserv[e] storm and flood waters of the San Jacint
such waters ... for the prevention of devastation of [ands from
life and property in such watershed area from uncontroll

throughout Texas, was passed in
cost, such as the following:

This legislation, as well as others creating river autho
response to decades of severe river flooding at great financia

e Dec.1-5,1913: 15 inches fell in Central Texas and ca ooding on the Brazos River,
causing the loss of 177 lives and $8.5 million of damage
e April 20-26, 1915: 17 inches of rain fell in North and Ea
Brazos, Colorado and Guadalupe rivers. 40 lives were lost a on in property damage

occurred



