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Li, li, Ii, le, le, le She kissed me and she huggedme - .~
Lend me your hand And she called me her dandy \ \,RW[RS[IFSUHG g
Li, Ii, li, le, le, le The Trinity's muddy 5
Lend me your hand But the Brazos quick sandy
There's many a river She kissed me and she hugged me
That waters the land And she called me her own

But down by the Brazos
She left me alone

We crossed the wild Pecos
We forded the Nueces

We swum the Guadalupe  Now the fair Angelina
And we followed the Brazos Runs glossy and gliding

Red River runs rusty the crooked Colorado

The Wichita clear Runs weaving and winding
But down by the Brazos The slow San Antonio

| courted my dear Courses and plains

But | never will walk
By the Brazos again

Rivers of Song: Musical Stories
Flow Through Texas Waterways

i Butch and Rory Hancock December 2015



We crossed the wild Pecos




We forded the Nueces




We swum the Guadalupe




Red River runs rusty
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The Wichita clear




The Trinity's muddy




Now the fair Angelina
Runs glossy and gliding




The crooked Colorado
Runs weaving and winding




The slow San Antonio
Courses the plain




But down by the Brazos
| courted my dear
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Angelina River
Aransas River
Blanco River
Bosque River
Brazos River
Colorado River
Concho River
Canadian River
Comal River
Devils River
Frio River

Guadalupe River

James River
Lampasas River
Lavaca River
Leon River
Little River
Llano River
Medina River
Navidad River

Navasota River
Neches River
Nolan River
Nueces River
Paluxy River
Pease River

Pecos River
Pedernales River
Prairie Dog Town Fork
Red River

Rio Grande
Sabine River
Sabinal River

San Antonio River
San Bernard River
San Gabriel River
San Jacinto River
San Marcos River
San Saba River
Sulphur River
Trinity River

Rivers in Texas
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Principal Rivers
of Texas
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The Rio Grande - Shared River
- International and Interstate

Paul Horgan 1903-1995

Great River: The Rio Grande in North American History (1954)
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Canadian

Brazos

Colorado

Rio Grande

Texas
River Basins

Sulphur> ~
Cypress
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,\‘/ Neches-Trinity
\\ Trinity-San Jacinto
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\ \ \\ San Jacinto-Brazos

Brazos-Colorado

: \ ' Colorado-Lavaca

/' \ Lavaca-Guadalupe

\\San Antonio-Nueces

Nueces-Rio Grande







Canadion \/.-. RIVER BASIN MAP OF TEXAS

1996

\\"""'l/,,
S < // BUREAU OF ECONOMIC GEOLOGY
- ~ :: /”\/ C HE UNIVERSITY OF TEXAS AT AUSTIN
% o & University Sta Jox X
R AL Tex 8713-8924

-
/-
=y

e ) Red L’*.nm»
an %
(\ ) )"
ot
: - 3
N1
A 7 i
W
Rio Grande !
= MNoches -
R, o R Trinity
7 Trinity -
// San Jacinto
N San Jacinto -
Bracos
Brazos
Colorado

Colorado - Lavaca
Lovoca - Guadalupe

1o A
Texas length Texas area Number of Conservation storage Storage

River basins (miles) (sq mi) major reservoirs® (acre )" (acre fusq mi)
42,000 19 950 75
\ an < 44
Colorago 1" s
Guagaiupe - D
Lavaca 1 L
Nochos B} 345
Nuecea 2 60
Aed v 4 145
Hio : } 3 78
& 360 7 A2¢ 2 A14
amo > 4 102
7 14 [ 198




sal “.‘u',; : }.

FHUNDREDTH
MERIDIAN

WESLEY
POWELI
N AND THE
SECOND
OPENING
OF THE
W EST

Powell' s expeditions led to his belief that the arid West was

not suitable for agricultural development, except for about

2% of the lands that were near water sources.

His Report on the Lands of the Arid Regions of the United
States 1878 proposed irrigation systems and state boundaries ===

based on watershed areas (to avoid squabbles).

For the remaining lands, he proposed conservation and low-
density, open grazing.




Railroad Empire - “Rain follows the plow"

Railroad companies owned vast tracts of lands granted in return for building the lines, did not
agree with Powell’s opinion.

They aggressively lobbied Congress to reject Powell's policy proposals and to encourage
farming instead, as they wanted to develop their lands. The politicians agreed and developed
policies that encouraged pioneer settlement based on agriculture.

They based such policy on a theory developed by Professor Cyrus Thomas and promoted by

Horace Greeley. They insisted that agricultural development of land causes arid lands to
generate higher amounts of rain - “Rain follows the plow"
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At an 1883 irrigation conference,
Powell would remark:

"Gentlemen, you are piling up a
heritage of conflict and litigation over
water rights, for there is not sufficient
water to supply the land.”

The Southern Plains the 1930s

ONALD WORSTER




Texas Rivers and Roy Bedichek

Walter Prescott Webb and J. Frank Dobie arranged for him to spend a year before his retirement
writing his first book at Webb's Friday Mountain ranch, about sixteen miles southwest of Austin.

Adventures with a Texas Naturalist (1947)

Karankaway Country (1950)

Educational Competition: The Story of the University Interscholastic League of Texas (1956)
The Sense of Smell (1960)

by Roy Bedichek

|
|
|

>

(1878-1959)



{ Land shared by

AN ..;".V-:".“.

N\ A - - Tonkawa and
S S & IR | Karankawa

‘] » 6oah uiltecan landI

by Roy Bedichek

The Karankawa Country




The Colorado and The Brazos

The two longest rivers in Texas empty in the Karankaway Country only fifty miles apart. Their
drainage basins spread out to a width of 250 miles to take in the very heart of the state, and
finally come again within shouting distance of each other at their sources, six hundred miles as
the crow flies from the Gulf.

Each delivers an immense burden of silt; and extensive impounding and hydroelectric
developments have been completed along their courses, with others in progress, and much
more on paper. These are my reasons for selecting this Karankaway Country for observation...

Texas
River Basins

by Roy Bedichek Sy
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Karankaway Country - Texas Rivers

“Texas has a river unity which invites unified treatment of Texas rivers”

“Rivers intrigue me. | can sit on a log and look upon a flowing stream for an hour at a time
without feeling those twinges of conscience which come while idling in other
environments.”

“The river is a living organism, or at least it presents characteristics so similar to those of a
living organism that to speak of it as such is more than mere metaphor.”

“A river system is one of Nature’s units, and it must be dealt with as such if it is to be dealt
with successfully for serving human needs.”

by Roy Bedichek
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Bedichek — Environmental Transformation

“I have seen in my boyhood days the crown and upper slopes of gentle hills, on which the black
soil is mixed with fragmented limestone, produce ninety bushels of oats to the acre. Now many
of these slopes are all bleached out, pale as death, and really dead in so far as ability to support
vegetable life is concerned.

Many old-timers have seen bale-to-the-acre land in 1883 abandoned as worthless in 1903.”
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Bedichek — Texas Rivers and the Brush/Cedar Problem

“I hear landlord and lease holder discussing brush clearance and quoting the learned bulletins
of agricultural experimental stations, and when | see them readying the terrific machines for
action, | can imagine the debouchment areas of the Nueces and of other Texas rivers yawning
for the gargantuan mouthfuls of soil which have been detained in their place for the best part of

a century by invasion of the despised brush.”

by Roy Bedichek
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Bedichek — Brush, Soil, Rivers, and Watersheds

by Roy Bedichek

“lgnorance of the conservation function of brush has hung like a pall of smoke
over popular thinking since remotest antiquity.

Land stripped of forest or of grass seems to know that nakedness is sin. It hastily
grabs up anything within reach with which to cover its shame. (Weeds, invading
shrubs, vines)...

Nature abhors an organic vacuum as much as she does an inorganic one.

In spite of its cinema reputation, Texas is not tough, that is, ecologically. It is really
a tender land, and cannot stand the buffetings that certain other areas of the
world have endured and still support a human population in health and vigor.”




Bedichek - The Little Waters

“Under natural conditions, the whole expansive watershed was a giant sponge which was
pressed by gravity ever so gently, ever so steadily, to drain its life-giving contents...

Floods came then as now — ten, fifteen inches of rainfall in a day over limited space — but the
soil, well covered, took no pounding, and waterways were lined with vegetation which
cushioned the assaults and tamed the rage of plunging waters. The Little Waters people simply
propose to reinstate Nature’s plan in so far as it can now be re-established.”
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Texas River Management — The Big Waters

“It is a mistake to assume that the big dams catching
water from eroded and still eroding watersheds store
more than was stored in the days when natural forces
detained rainfall in the highlands and let it gradually
leak away.

Compared with the original uses to which rainfall on
Texas watersheds was put, big dams merely salvage
rather than conserve. We have relocated the reservoir
and changed its character, each for the worse.”

by Roy Bedichek
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Bedichek — “The Little Waters” vs “The Big Waters”

A Hydrological Vision

“Formerly, timbered bottoms, brushy hillsides, and wide grasslands, thickly sodded, soaked up
rain water like a sponge. It seeped into the subsoil and eventually filled sandy underground
strata from which it found its way by devious paths into bubbling springs at lower levels, trickling
off to join other trickles to form (on still lower levels) streamlets whose confluence made
streams — all moving unhurried in a widespread network toward the river channel...

Nature was not interested in turning turbines or floating barges, but in producing just as much
vigorous, varied, and abundant life as possible, dispersed along the way from plains to sea.

Some think this is a dream. Not so: the overwhelming proof lies in the land richness and life
richness which we found here.”

by Roy Bedichek




Controlling Texas Rivers

Bedichek’s Warning

“A river is not a colt to be
‘broken,” trained, stalled, and
depended upon thereafter to
do the will of his master.

It is eccentric, unaccountable,
either has no law of behavior
or often keeps it secret from
human investigators.

Centuries, even, do not
delimit its extremes.”

by Roy Bedichek
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Texas River Authorities

[7] ANRA -Angelina-Neches RA
[ ] BRA-Brazos RA

GBRA - Guadalupe- Blanco RA
LCRA - Lower Colorado RA
LNRA - Lavaca-Navidad RA
LNVA - Lower Neches RA
NRA - Nueces RA

RRA - Red RA

SRA - Sabine RA

SARA - San Antonio RA
SJRA - 8an Jacintno RA
SRBA - Sulphur RA

TRA - Trinity RA

UCRA - Upper Colorado RA
UGRA - Upper Guadalupe RA

LUUNUOOUEBEN
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Red River Authority

Brazos River Authority

Nueces
River
Authority

Texas Watermaster Areas

Concho River Watermaster Area
U South Tex
E Rio Grande Watermaster Area

master Area

River
Authority




Texas Water Planning Regions

“By law the water in the rivers is
considered the property of the people Panhandle (A)
of Texas. Today most of this water has

already been spoken for through the —
granting of rights to it by the state of

Texas. In fact, some of our rivers are = Pha i ] )
actually overappropriated; that is, if all — North
the water permitted for use from them ﬁL Region C E ref::frm |
were withdrawn they would dry up.” — SN
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Texas has a river unity which invites
unified treatment of Texas rivers
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Interbasin
Transfers

In 1968 the
Texas Water
Development

TEXAS WATER SYSTEM
TO THE YEAR 2020

{Includes mogor conveyoance
facilaes and celoted roservoirs)

Board put
forward the
Texas Water
Plan to prepare
for the year
2020. X
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A major obstacle to the 1968 State Water Plan
plan's implementation
was a report issued by
the Bureau of
Reclamation and the
Mississippi River
Commission in 1973.

Amarillo

The report found that j ,
excess water is available Fort Worth, Dal

from the Mississippi ,\ e %9 -[\_/
River, but concluded Rgwo Lol
that, "while it is feasible B N W —/\

to divert water from the

Mississippi River to the s Austin
High Plains, the MEXICO ’}\ ,
cost of mOVing the ‘.\M San Antoni P e
water would be very ‘ \ 2 T
high and the b (D I
environmental impacts e
to the Gulf area and )
along the diversion s e e e 8 ,
route Cou Id be ——= Distribution Systems (not complete) : -\} 5

. . e " B Proposed Reservoirs for Texas Water System N A
Slgnlflca ntly adverse. Existing Reservoirs Included in Texas Water System Brownsyille

| Area of Present and Potential Irrigation
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Major Aquifers of Texas

Interbasin transfers

Seymour Trinity @ Carrizo-
apply only to (outcrop) | Wilcox
(outcrop)
surface water - Trinity Carrizo-
i (subcrop) | Wilcox
when it c_omes to Ogaliaia o— 8 (subcrop)
transferring :
groundwater, an
entirely different Liencs Pecos
set of rules apply. e valiey
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Water in Texas

Drought and Flood

All modern water
planning in Texas for
the past fifty years
has been based on
the notion that the
drought of the 1950s
is as bad as it is going
to get.
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Historic Droughts 1918

the man in the

“In 1918, the whole current of the illustrates the width of the stream where
4 A . 1 .
bathing suit is astride the whole channel of the river, as

river plowed a narrow furrow : - SAEs Sl S e

. it flowed along the narrow furrow that it had cut in the silt.
through the silt above the dam, The stream at this point was about four feet wide.
and the channel was so narrow
that it was easy to hop across it at
onhe jump.

At this time, the whole discharge of
the Colorado River was only nine
second-feet immediately above the
dam.”

University of Texas Bulletin
No. 2439: October 15, 1924

SILTING OF THE LAKE AT AUSTIN, TEXAS

By
I. U, TAYLOR

Professor of Civil Engineering




Current DroughtO
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U.S. Drought Disaster Map - 2014

Secretarial Drought Designations for 2014

Disaster Inodents as of January 15,2014
] State Bouncary
Courdy Boundary

oy Tikd Lands

¥ 15,20




U.S. Drought Monitor October 1, 2019
Austin/San Antonio, TX WFO e aldsam et

Drought Gonditions (Percent Area)

Mone 00 o D2 C3 D4

2019 Current 0.00 346 (3933 | 3837|1884 ( 0.00
Central Texas st ook,

09-24-2019

Flash Drought 3MonthsAgo | g5 o0

oF-p2-2019

059 | 479 | 4239 (4135|1088 | 0.00

240 | 000 | Q.00 | 000 | 000

Start of
Calendar Year |100.00) 0.00 | 0.00 0.00 | 0.00 0.00
01-01-2018
Start of
Water Year 000 | 346 |39.33 | 3837|1884 | 0.00
10-04-2019

One YearAgo | 7959 | 2971 | 000 | 000 | 000 | 000
10-02-2078

Intensity:

|:| Mone |:| D2 Severe Drought
|:| DO Abnormally Dry - D3 Extreme Drought
[ | D1 Moderate Drought  [Jlij D4 Exceptional Drought

The Drought Monitor focuses on broad-scale conditions.
Local conditions may vary. See accompanying text sumimary
for forecast statements.

Auithor:
Brian Fuchs
National Drought Mitigation Center

USDA
]

droughtmonitor.unl.edu
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How Texas Droughts End - Floods
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Remains of Amejia
July 30-August 5, 1978
571 sites

Maximum: 48.00" f
Medina, TX ;

The storm total of 48 inches measured at
Medina was the wettest known storm total

rainfall in the continental US l
100



J h; Stationary Low Pressure
Caused Texas Flooding

.. YR, omee — —— » Jes -

1938 20"| _

Dallas-Ft. Worth

d e
1 1936 30" | I\
--- -.. - T-Storms il
\L‘ LN e - T-Storms 4 ks

|-




Tropical Storm Allison
June 2001

5-Day Rainfall T tals
June 5-9

5-Day Rainfall Totals

5” [ 40"
Highest recorded rainfall was 38.8



HARVEYRAINFALL B

AUGUST 25-30, 2017

Nederland, TX  60.58"
5 Groves, TX - 60.54"
| Fannett, TX - 49.25"
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. [PortArthur, X 47.99
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HARVEY RAINFALL TOTALS AND TRACK o monday
v A

Fo w *:{

/ LB 3. veression

§
4

l Aug. 27-28: Drifts
back toward Gulf ALA.
(o, - —
Aug. 26-27: Stalls,
bounces around as | Austin h
tropical storm R x ‘New Orleans
i 1 ? » |
San Antonio @
S ) 4-day rainfall
Aug. 26, 7 a.m.: Category 1 totals, in inches:
' Tues., 7 p.m.: Tropical storm More than 30"
Bl 20-30"
Corpus'Churisti B 15-20"
o, Aug. 25, 7 p.m.: Category 4 .
3 A gory 4 | B 10-15
, B 8-10"
. Aug. 25, 1 p.m.: Category 3 | . 6-8"
- M 4-5"
4 3'4“
%, _ Aug. 25, 1 a.m.: Category 2 | 9.3
3 Y N— - 1.5-2"
MEXICO %04_ ) 1'1 -
» Aug. 24, 7 p.m.: Category 1 § i

0.1I|

Source: National Weather Service Advocate graphic by DAN SWENSON



Max: 51.88” \ 7 =B Max: 40.68”
Cedar Bayou, TX “Rock Moore Road Detention
~ Pond, TX

0.5 125 5 7 9 10 12 15 18 20 25 30




D\

F g L e g R w
Tropical Storm X §3-5" BB 12| ,5-591§.‘,2.A"" 24"+
Imelda was the :
5t wettest
tropical cyclone Y (W2 7\ S Beaumont _
on record inthe [ o s b
continental :
United States
with some areas
experiencing over
43 inches







NOAA's Atlas 14: Texas
The 100-year Storm, Now the 25-year Storm

Hurricane Harvey Rainfall
August 25 to August 30, 2017
Dashed line is rainfall in excess of 20 to 27.5 inches

\ f el u

@ 15.01-17.50

B 17.51-20.00

@ 20.01-22.50

@ 8.01-9.00 m 22.51-25.00

O 9.01-10.00 B 25.01-27.50

OO O0-Trace @ 3.01-400 © 10.01-11.00 @ 27.51-30.00

O 0.01-050 B8 401-500 O 11.01-1200 =3 30.01-35.00

0 051100 @ 501-600 0O 12.01-13.00 @ 35.01-40.00

B8 101200 B3 6.01-700 O 13.01-1400 @ 40.01-45.00
@ 201300 @ 7.01-800 @ 14.01-1500 @ 60.00



Atlas 14: Texas — The 100-year Storm is Now the 25-year Storm

In Houston, the 100-year storm was 12.5 inches in 24 hours.

e The new 25-year storm total is now 12.1 inches.

e The 100-year storm total has increased to 17.9 inches, an increase of 43 percent.

In Austin, the 100-year storm was 10 inches in 24 hours.

e The new 100-year storm rainfall amount for 24 hours is 13 inches.
e The Austin 50-year storm is now 10.6 inches and the 25-year storm is 8.86 inches.

The new values are more accurate
than estimates developed 40 to
50 years ago due to decades of
additional rainfall data, an
increase in the amount of
available data, both in the
number of stations and their ‘ [ SAN
record lengths, and improved -/ MARCOS

methods used in the analysis. NEW :
BRAUNFELS

ROUND
» ROCK

RG

AUSTIN*

BEEVILLE "

Depth of 1%, Annual Chance, 24-Hour Duration Rain (Inches)

12

LUFKIN

'HUNTSVILLE —
STATION .

BT

BRENHAM @/ /  WOODLANDS

t
/

fcou.umsui ROUSEON

14 |

ELCAMPD |

) PASADENA  ARTHUR', 7

17

|\ ) .}/ PRELIMINARY DATA ONLY
VICTORIA L BA& ClT/Y’ 16 DO NOT USE FOR DESIGN
] J/ > NOAA Atlas 14, Volume 11, Version 1

ﬂz‘ ?va]' /(’7 Texas
¢z e

e
-




DAl
JOVELLAND
ARDAEND
VOLAND
5 C A
RO A
FELOS
\. AN HOEN FORT
\ STODOTN
\
\ &
\' NARES PR
\
N\
PEIRIDO ™,
\.
-

ULDE

VICTON LA
CHTULLA meaLe
N conus
N cnhsyy | RT
1 ALICE : g
\ /
Y
* LARRDO f
{ MsILE v 49
4
'y )
\ |
L

BRCTWNCVLE

- - -
c c C c c c
- ajleya -
C c C - c c c 0140
- - - - -
9 U U dl Od dl d C J
PORTION
AT
Ul
etineh
PALFA
NALO
CANYON !
MEREFORD
CNL R
RANVEY veoN
QO on N
- BN
12 HEL ST WED
[ =
JATRELL PO wen
LN s
AN FUERSANT
. - UMY WU CALLAS
Eles - ey VAP
MR
SHECTWATER ALnGTON
Pl CTWATE
0 TR
PALENE SaeatinvLLe SORLIEAMA !
MACOGD
SAN NGO e
% 0
DRADY oLy TRl N AR
o CONLIOE
COoNA AN
FONAA
ONROE
PREEREKIRMG e TrE sraONT!
AUSTING e WOOOLANE |
PRI L AN
VARIESL
)




Atlas 14 Impacts

NOAA Atlas 14 rainfall values are used

for infrastructure design and planning | —_—
activities under federal, state and local - Ay
regulations. 3
They also help delineate flood risks, e R P e~ N
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| | 100 Year Floodplain
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One More Essential Book about a Texas River

Goodb ye

to a River




Goodbye to a River (1960)

Goodbye

“One river, seen right, may well be all rivers
that flow to the sea...”

to a River

John Graves 1920-2013




A three week trip down the Brazos River in November 1957

ey 1\.'gumms of Towrney
e=—a End of Tourney

L
* walters
d d

[ittleFicld Bd

/\“‘ #o
“ws e PR
"u‘,” e -

‘!

Jakes

ad

oy BA s B @/ = Crossinyg &
e > . 74 1s - g
w7 maies < )3 . <3
TESAS 4 B2 N 1 o &l s - 8 Dokbs
Fis B2 = 1S fHirson 2 -
3 e\ ELEE NQaly el
< oL 23 &= .\ —
> e = N ‘
Palton BA & oy 2 a” | ERTIR T
2 { Poke Stalk
; Village Bd Bd -
3 S Chiek BA I'd / Chestnut A ( Ry

/ v ) “Whaun /

L aafonebabs hont




Shadowed Inheritance

“Neither a land nor a people ever starts over clean. Country is compact of all its past disasters
and strokes of luck—of flood and drouth, of the caprices of glaciers and sea winds, of misuse
and disuse and greed and ignorance and wisdom—and though you may doze away the cedar
and coax back bluestem and mesquite grass and side-oats grama, you're not going to
manhandle it into anything entirely new.

It's limited by what it has been, by what's happened to it. And a people, until that time when
it's uprooted and scattered and so mixed with other peoples that it has in fact perished, is much
the same in this as land. It inherits.”




The Legacy - books by John Graves

Hard Scrabble [1974]

From a Limestone Ledge [1980]

Self Portrait, with Birds [1991]

A John Graves Reader [1996]

John Graves and the Making of Goodbye to a River[2002]

Myself and Strangers [2004]

My Dogs and Guns [2007]

a John Graves Reader
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Hard Scrabble

Observations on a Patch of Land

"John Graves' writing is invaluable....
The reader who misses him will have missed much.”

~Larry McMurtry
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2002 Published by

University of Texas Press
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“TEXAS RIVERS

by John Graves

'WATER IN TEXAS

| AN INTRODUCTION

ANDGAIW BANIOW

2008




Texas River Books
Published by Texas A&M Press

THE LIVING WATERS of TEXAS

SETHO AY RAN KRAMER / ¥ wOlGaaal=s &y (m'uus KAUVAND

THE TEXAS COLORADO

MARGIE CRISP

The Nueces River
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ANDREW SANSOM AND WILLIAM E, REAVES
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The Real Whole River

“A whole river is mountain country and hill country and flat country and swamp and delta
country, is rock bottom and sand bottom and weed bottom and mud bottom, is blue, green, red,
clear, brown, wide, narrow, fast, slow, clean, and filthy water, is all kinds of trees and grasses and
all the breeds of animals and birds and men that pertain and have ever pertained to its changing
shores, is a thousand differing and not compatible things in-between that point where enough
of the highland drainlets have trickled together to form it, and the wide, flat, probably desolate
place where it discharges itself into the salt of the sea.

It is also an entity, one of the real wholes, but to feel the whole is hard because to know it is
harder still.”










=50 ';\;'*,-
~ &

e e
.é/ '.--.4."




The Cultural Geography of Flowing Water

September - Rivers of Empire: American Environmental Hlstory and Waterways

e = .}."
October - Waters the Land: Rivers and Water in Texas ]Rl\ ERS OF .
\
,¢
November - Another Colorado: Austin and the River £ E \ ] l)] ]\ IJ ) |

December — The Urban Stream: Life on Waller Creek

TEXAS NATURAL RISTORY QUIBES Y

Life On
Waller
Creek

WATER IN TEXAS

AN INTRODUCTION
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