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NOTICE TO USERS OF THIS MANUAL

Regulations specify that this Water Control Manual be used in looseleaf form,
and only those sections, or parts thereof, requiring changes will be revised and
printed. Therefore, this copy should be preserved in good condition so that
inserts can be made to keep the manual current. Changes to individual pages
must carry the date of revision, which is Southwestern Division’s approval date.

NOTE ON VERTICAL DATUM:

The project vertical datum for Mansfield Dam and Lake Travis was originally
established referenced to the National Geodetic Vertical Datum of 1929
(NGVD29). In 2006 the LCRA discovered a 0.40-foot discrepancy between the
project datum, hereafter called the LCRA Legacy Datum (also known as the
Hydromet Datum), and the historically referenced NGVD29. In the interest of
consistency with historic records, project structural elevations and pool elevations
will continue to be referenced to the LCRA Legacy Datum. The relationship of
the LCRA Legacy Datum to the most commonly referenced vertical datums are:

NGVD29 = LCRA Legacy Datum + 0.40
NAVD88 = LCRA Legacy Datum + 0.60

All elevations in this manual are referenced to the LCRA Legacy Datum unless
noted otherwise (e.g., NGVD or NAVD). In this manual the presence of any form
of the mean sea level acronym (msl, MSL, m.s.l, or M.S.L) indicates a reference
to the LCRA Legacy Datum.

Division of Responsibilities. As a result of Section 7 of the Flood Control Act of
1944 (see Exhibit 1), the Corps of Engineers is responsible for prescribing a
formal water control plan for regulation of the Lake Travis storage space
allocated for flood control (elevation 681.0 feet to elevation 714.0 feet), and
documenting the water control plan in a water control manual. This responsibility
is executed in accordance with Engineering Regulation (ER) 1110-2-241, Use of
Storage Allocated for Flood Control and Navigation at Non-Corps Projects (24
May 1990) (see Exhibit N). The project owner, the Lower Colorado River
Authority (LCRA), is responsible for specification of the plans of regulation for the
storage space below elevation 681.0 feet (conservation storage) and above
elevation 714.0 feet (surcharge storage).

By agreement with the Corps of Engineers (see Exhibit O), the LCRA is
responsible for day-to-day (real time) implementation of the Corps of Engineers
prescribed water control plan of regulation for the Lake Travis flood storage
space. As per ER 1110-2-241, consultation and assistance will be provided by
the Corps of Engineers when appropriate and to the extent possible. During an
emergency that affects flood control, the Corps of Engineers may temporarily
prescribe regulation of flood control storage space on a real-time basis without



request of the project owner. When the Corps of Engineers is prescribing
regulation of flood control storage space on a real-time basis, cooperation of the
project owner to the extent possible will be expected. Special requests by the
project owner are preferred before the Corps of Engineers offers advice on real-
time regulation during surcharge storage utilization. The LCRA is responsible for
the safety of the dam and appurtenant facilities and for regulation of the project
during surcharge storage utilization. Any assistance provided by the Corps of
Engineers concerning surcharge regulation is to be used at the discretion of the
LCRA, and does not relieve the LCRA of the responsibility for safety of the
project.

In the interest of effective and efficient operation of this multi-purpose project,
over its entire pool elevation range of operation, Chapter 7 of the Mansfield Dam
and Lake Travis Water Control Manual includes both the Corps of Engineers
regulation plan for the flood control storage space, and references to the LCRA
plans of regulation for the remaining storage space.



EMERGENCY REGULATION ASSISTANCE PROCEDURES

In the event that unusual conditions arise during duty hours and at various hours
during weekends and holidays, contact can be made by telephone to the Water
Management Section, Fort Worth District Office, at (817) 886-1551 or the Lower
Colorado River Authority River Operations Center at (512) 473-3333 ext. 2538.
The Fort Worth District Afterhours Regulator Phone number is (817) 791-0973. If
the above offices cannot be contacted, assistance can be achieved by
contacting, in the order listed, one of the persons shown below. Chapter VIl of
this manual contains detailed instructions for emergency regulation. All project
personnel associated with regulation of the project must be thoroughly familiar

with this and the procedure outlined in Exhibit M.

EMERGENCY PERSONNEL LIST

Name Title Telephone

SWE Office Personnel

Redacted PII Forecaster, (817)866-1548(0)
Water Management Section Redacted PlII

Redacted PII Chief, Water Resources (817)886-1549(0)

LCRA Office Personnel

Redacted PlI

Redacted Pl

SWD Office Personnel

Redacted PII

Redacted PlII

Branch

Supervisor, LCRA ROCC

Manager, LCRA River
Operations

Chief, Water Management
Branch, SWD

Water Management Branch,
SWD

Redacted PII

(512) 473-3200 (O)
ext.2381
Redacted Pl

(512) 473-3200 (O)
ext.4060
Redacted PII

(469)487-7096(0)
Redacted PlII

(469)487-7090(0)
Redacted PlI
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PERTINENT DATA — MANSFIELD DAM (MARSHALL FORD DAM) AND LAKE TRAVIS

LOCATION OF DAM:

In Travis County, R.M. 322.2 on the Colorado
River approximately 12 miles N.W. of Austin, TX

DRAINAGE AREA ABOVE MANSFIELD DAM:

(See Exhibit A for Supplementary Data)

OUTLET WORKS:
No. and Type: 24 double-gated conduits
Dimension: 8.5 feet diameter
Invert Elevation: 535.75 feet
Discharge Control:
Service gates: Paradox type
Emergency gates: Ring-follower type

Contributing Area: 27,352 sqg. mi. POWER FEATURE:
1 inch of runoff: 1,458,773 ac-ft No. of Units: 3 turbines and 3 generators
Non-contributing Area: 11,403 sqg. mi. Capacity: Total of 116,000 kilowatts
Total Drainage Area: 38,755 sq. mi. Penstocks: 3-16’ dia w/hoist operated Broom type, slide gates

Invert Elevation: 552 feet
DAM:
Type: Earth fill & concrete gravity UNCONTROLLED DRAINAGE AREA ABOVE DOWNSTREAM KEY CONTROL
Length: 7,336 feet POINT (USGS GAGING STATIONS):
Max. Height: 278 feet Austin (08158000) 256 sg. mi.
Top Width: 28.5 — 35 feet Bastrop (08159200) 1,226 sq. mi.

Columbus (08161000) 2,887 sg. mi.
SPILLWAY:
Type: Concrete Ogee, Uncontrolled
Length: 700 feet with 5-140’ overflow bays
Crest Elev.: 714 feet

Reservoir Capacity
Elevation Lake Area Incremental Accumulative Runoff Outlet Works Capacity

Feature (Feet) (Acres) (ac-ft) (ac-ft) (inches) (cfs)
Top of Dam 750
Max Design Water Surface 745 41,979 1,091,318 3,013,049 2.05
Spillway Crest 714 29,160 580,506 1,921,731 1.31 131,300
Top of Joint Use Pool 691 21,845 206,269 1,341,225 0.91 126,470
Top of Conservation Pool 681 19,297 796,538 1,134,956 0.77 123,250
Bottom of Power Pool 618 7,662 338,418 333,418 0.23 96,540
Streambed 490



MANSFIELD DAM AND LAKE TRAVIS
WATER CONTROL MANUAL

| - INTRODUCTION

1-01. Authorization. This manual is submitted as required by ER 1110-2-240
“Water Control Management”, (October 1982, revised April 1987); and prepared in
accordance with EM 1110-2-3600 “Management of Water Control Systems”,
(November 1987) and ER 1110-2-8156 “Preparation of Water Control Manuals”,
(August 1995).

1-02. Purpose and Scope. The purpose of this manual is to document the
Mansfield Dam regulation plan, to present detailed information to higher authority,
and to give guidance to personnel who will become concerned with or responsible
for the regulation of Mansfield Dam during the life of the project. This manual
includes data and information pertinent to the regulation of Mansfield Dam.
Mansfield Dam was originally named Marshall Ford Dam.

1-03. Related Manuals and Reports. The plan of operation for flood control at
Mansfield Dam was published in Regulations Governing the Operation and
Maintenance of Marshall Ford Dam by the Bureau of Reclamation (BOR) of the
U.S. Department of the Interior in May 1944. The BOR also published the
manual titled Standard Operating Procedures for Marshall Ford Dam and
Reservoir on 13 October 1981, and revised August 1993.

The Fort Worth District (SWF) of the United States Army Corps of
Engineers (USACE) submitted a draft water control manual for Marshall Ford
Dam and Reservoir to the Southwestern Division (SWD) for review in 1979. In
1999, SWF submitted an updated Marshall Ford Dam Water Control Manual to
SWD which was approved on 14 September 1999, subject to several comments.
The manual was subsequently modified to incorporate the comments. In
addition, the USACE has published flood control regulations for Marshall Ford
Dam (Lake Travis) in the Federal Register as follows: (16 FR 4543, 16 May
1951), (41 FR 15005, 9 April 1976), and (44 FR 24551, 26 April 1979). An
Environmental Impact Assessment was prepared by the Fort Worth District
USACE in November 1978.

There have been numerous other studies and reports associated with
Mansfield Dam and the Colorado River Basin as documented in Sections 3-05
and 8-12. The Lower Colorado River Authority (LCRA) has developed the LCRA
Highland Lakes Operating Guidelines (30 June 2012), which includes additional
information related to the regulation and operation of Mansfield Dam.

1-04. Project Owner. Mansfield (Marshall Ford) Dam was funded, planned, and
built by the BOR (see Exhibit I). The LCRA acquired the land for the project and
paid for the majority of the costs related to the hydroelectric power facilities. The
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BOR was the owner while LCRA was paying on the planning and construction
loan. The loan was paid off in May 1997, and the BOR relinquished all rights and
obligations to the project (see Exhibit G).

1-05. Operating Agency. By the authority of a March 1941 contract between the
LCRA and the United States, supplemented in 1948, the Secretary of Interior
designated the LCRA as the agent to operate and maintain Mansfield Dam. All
physical operations of Mansfield Dam are performed by the LCRA. Gate
operation for conservation and flood control purposes are directed by the LCRA
River Operations Control Center (ROCC) in Austin, Texas. During emergencies,
the ROCC is staffed continuously.

1-06. Regulating Agencies. The State of Texas granted the LCRA a permit to
appropriate public water. This permit establishes the regulations governing the
use of conservation storage in Lake Travis. The conservation storage is used for
hydroelectric power generation and water supply for irrigation and other
beneficial uses. When the lake level is below elevation 681.0, all operations are
directed by the LCRA.

A provision contained in Section 7 of the Flood Control Act of 1944
requires that the USACE provide the regulations governing the use of flood
control storage in Lake Travis. The Water Management Section of the
Engineering and Construction Division, Fort Worth District, prescribes the flood
control regulations for the project. The LCRA operates the project in accordance
with the regulations. In unusual situations where it may be desirable to operate
differently, LCRA may request a deviation from the regulations. The Water
Management Section forwards deviation requests to the Southwestern Division
Water Management Branch for review and approval or rejection.

During flood situations, the LCRA coordinates closely with the SWF Water
Management Section. When the project is in flood control operation, LCRA
operating personnel will closely monitor the project and downstream conditions at
designated control points. Locations of these control points and allowable flows
are shown on Plate 1-1 and listed in Table 1-1.

TABLE 1-1
CONTROL POINTS FOR MANSFIELD DAM OPERATION
Control Point Gauge Number | Allowable Flow (cfs)
Colorado River at Austin 08158000 30,000"
Colorado River at Bastrop 08159200 45,000"
Colorado River at Columbus 08161000 50,000

7 Allowable flow increases to 50,000 cfs when Lake Travis pool is above or
forecasted to exceed elevation 710.0.
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On 30 May 1997, contractual agreements between LCRA and the BOR
were terminated (Exhibit G). As a result of the contractual termination, the BOR
is no longer responsible for the safety of the dam or for regulation of the project
during utilization of the surcharge storage above elevation 714.0 feet.
Operations above elevation 714.0 feet are now the responsibility of the LCRA.
The regulating agencies and their addresses are listed in Table 1-2.

TABLE 1-2
REGULATING AGENCIES
Agency Office Address & Authority
Telephone Number
Lower Colorado River Operations Project Owner
River Authority 3601 Lake Austin Blvd.  (See Exhibit E and
Austin, Texas 78767 Exhibit G)
(512) 578-2538
Dept. of the Army Corps  Fort Worth District Flood Control
of Engineers Water Management Responsibility
Section (Section 7 of the Flood
819 Taylor Street Control Act of 1944)
Fort Worth, Texas (See Exhibit I)
76102

(817) 886-1551




Il - DESCRIPTION OF PROJECT

2-01. Location. Mansfield (Marshall Ford) Dam is located at river mile 322.2 on
the Colorado River in Travis County about 12 miles northwest of Austin, Texas.
Lake Travis, which is formed by Mansfield Dam, extends from Travis County into
Burnet County. Water is impounded approximately 64.5 river miles upstream of
the dam to the downstream face of Max Starcke Dam (Lake Marble Falls),
another LCRA Highland Lakes project. The next downstream project is Tom
Miller Dam (Lake Austin) which is owned and operated by LCRA. F.M. Highway
620 crosses the Colorado River immediately downstream of Mansfield Dam. The
location of the project is shown on Plate 2-1. Additional information on Mansfield
Dam is provided in Exhibit A, Supplementary Pertinent Data.

2-02. Purpose. Mansfield (Marshall Ford) Dam is a multi-purpose project which
is used for flood control, water supply, hydropower, recreation, and fish and
wildlife. Section 3 of the Rivers and Harbors Act of 1937, which authorized
construction of Mansfield Dam, stated that the purpose of the dam would be for
improving navigation, controlling floods, regulating the flow of streams, providing
storage and delivery of stored waters for the reclamation of lands and other
beneficial uses, and for the generation of hydroelectric energy.

On 25 May 1938, the Board of Water Engineers for the State of Texas
granted permit No. 1260 (see Exhibit H) to the LCRA with the right to appropriate
and use public waters from the Colorado River. Certificate of Adjudication 14-
5478 allowed LCRA to divert and have a combined use not to exceed 1,500,000
acre-feet of water per year from Lake Travis and Lake Buchanan for domestic
and municipal uses, irrigation, mining and recovery of minerals, and hydroelectric
power. The 1,500,000 acre-feet appropriation was reduced by 102,000 acre-feet
to 1,398,000 acre-feet per annum by an order from the Texas Water Rights
Commission, 24 February 1976. Certificate of Adjudication 14-5482 was issued
on 28 June 1989, again authorizing the LCRA to divert and consumptively use
water up to 1,500,000 acre-feet per year from Lakes Buchanan and Travis for
municipal, industrial, irrigation and mining purposes, and to release water
through the dam for hydroelectric generation. Mansfield Dam is the fifth reservoir
in the chain of LCRA Highland Lakes which includes: Buchanan Dam, Inks Dam,
Wirtz Dam, Starcke Dam, Mansfield Dam, and Tom Miller Dam. Longhorn Dam
(owned and operated by the City of Austin) is located downstream of Tom Miller
Dam. Mansfield (Marshall Ford) Dam is the only project in the system with flood
control purposes. The other projects are utilized for water supply (Buchanan),
hydropower generation, and recreation.

2-03. Physical Components. Mansfield Dam consists of twenty-four 8.5 foot
diameter outlet conduits, an uncontrolled spillway, and a hydroelectric power
plant with three turbines. The dam was constructed as a low dam initially,
followed by a high dam, as summarized in Section 3-05.
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a. Embankment. The dam consists of a concrete gravity section
across the river, flanked on both ends by earth and rock fill embankments. The
top of the dam is at elevation 750.0, and extends to elevation 754.0 with the
parapet wall. The concrete gravity section has a maximum height of 278 feet
and a length of 2,423 feet, making it one of the largest gravity type dams in the
United States. The left embankment is 2,403 feet long and curves into the
concrete section from the northeast. The right embankment is shorter at 260 feet
in length. The upstream sides of both embankment sections have a 1V:3H slope
and are protected by a uniform riprap blanket, 3 feet thick. The downstream
sides of both embankment sections have a 1V:2H slope and are covered by rock
fill which tapers in thickness from bottom to top.

In addition, there is a saddle dam beyond each end of the structure. The
left abutment saddle dam is approximately 1,450 feet long and the right abutment
saddle dam is approximately 800 feet long. The crest elevation of both saddle
dams is 754.0. The plan, elevation, and section views of the dam are shown on
Plate 2-2.

b. Spillway. The spillway is an ungated ogee type weir with a crest
elevation of 714.0. The spillway is formed into part of the concrete portion of the
dam and has a net length of 700 feet. Concrete piers support a steel girder
bridge above the spillway dividing the spillway into five bays, each with a length
of 140 feet. The center line of the old F.M. Highway 620 along the bridge is at
elevation 750.0. In January 1995, a re-routed new F.M. Highway 620 was
completed just downstream of the dam. Access across Mansfield Dam is now
closed to the public and open only to LCRA service vehicles. Flows over the weir
are discharged into the main channel of the Colorado River. Photographic views
of the spillway are shown in the foreword (page ii). Section views of the spillway
are shown on Plate 2-2. Plate 7-3 shows the spillway discharge rating curve.

C. Outlet Works. The outlet works, located under the spillway portion
of the concrete dam, consist of trashrack structures, twenty-four 8.5 foot diameter
conduits, and a stilling basin for release of floodwaters. Each conduit has an
invert elevation of 535.75. Twenty-three (23) conduits are provided with a ring-
follower gate and a paradox gate. There is also one (1) conduit with a ring-
follower gate and a jet valve. Table 7-3 (page T7.3-1) is a tabulation of the
discharge rating curve for one conduit gate. Plate 7-2 shows the conduit
discharge rating curve.

Control equipment for opening and closing the ring-follower and paradox
gates and jet valve are located in two separate galleries that are on the same
level within the dam. The galleries both have a floor elevation of 555.92 and
extend parallel to the length of the dam. Twenty-three of the gates are not suited
for operation at partial openings and are operated either fully open or fully closed.
One of the conduit gates has been converted to a partial-flow jet valve gate
which may be operated at various flow settings for use as a regulating gate. A
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view of the outlet works and controls are shown on Plate 2-2.

1. Ring-Follower Emergency Gates. There are 24 numbered
ring-follower gates on the upstream side of the dam. The ring-follower gates are
raised and lowered by hydraulic cylinders acting on a vertical stem attached to
the upper portion of the gate. There is no positive water seal when the gate is
closed. The ring-follower gates are intended to control the flow though the
conduits when the paradox gates or jet valve are malfunctioning. Both gates
provide practically unbroken flow through the conduit. The location of the
ring-follower emergency gate is shown on Plate 2-2.

2. Paradox Service Gates. There are 23 numbered paradox
gates on the downstream side of the dam. The paradox gate was developed by
the BOR for opening or closing off flow through large conduits with a head of up
to 600 feet. The paradox gate has a number of features in common with the ring-
follower gate. It is relatively watertight when closed. The raising and lowering of
the gate is accomplished by electric motors located in the gate operating gallery.
Location of the paradox service gates is indicated on Plate 2-2.

3. Jet Valve. One of the conduit gates has been converted to a
partial-flow jet valve gate which may be operated at various flow settings for use
as a regulating gate. This allows for more precise control of flood releases such
that maximum release can be made without exceeding the downstream control
points.

d. Hydroelectric Power Facilities. The hydroelectric power facility was
constructed during the same time period as the dam. However, the first
hydropower unit came on line in January 1941, which was 16 months before the
completion of the high dam. The high dam (elevation 750.0) was completed in
May 1942.

The powerhouse is located on the downstream toe of the concrete section
of the dam, left of the spillway. The switchyard is nearby on an excavated shelf
on the left bank of the Colorado River. Power intakes consist of three penstocks
16 feet in diameter with an invert elevation of 552.0. Each penstock has a steel
slide gate used to control water flow through its turbine.

The three vertical Francis turbines drive three generating units. Units 1
and 3 have an installed capacity of 37,000 kilowatts each, and Unit 2 has an
installed capacity of 42,000 kilowatts for a total capacity of 116 megawatts.
Photographs of the powerhouse and switchyard are in the foreword (page ii). A
sectional view of a penstock is shown on Plate 2-2 and a diagrammatic
representation of the hydroelectric plant and associated features is shown on
Plate 2-3.



2-04. Related Control Facilities. Tom Miller Dam (Lake Austin) and Longhorn
Dam (Lady Bird Lake) are located immediately downstream of Mansfield Dam, as
shown on Plate 2-1. Two hydroelectric generators, owned by LCRA at Tom Miller
Dam, have a total capacity of 16,000 kilowatts. The hydroelectric power
generation at Tom Miller Dam is coordinated with the hydroelectric turbine
discharges from the power plant at Mansfield Dam. Water is diverted from Lake
Austin by the City of Austin and others for municipal and domestic supply. Water
discharged from Lake Austin through Tom Miller Dam passes immediately into
Lady Bird Lake, which is owned and operated by the City of Austin (Austin
Energy).

2-05. Real Estate Acquisition. It was the intent of the LCRA to acquire the real
estate needed for construction of the dam by fee simple title. It was also the
intent of the LCRA to acquire flowage easements to occasionally and
intermittently flood and submerge lands affected by the operation of the project.
The LCRA was not completely successful in acquiring all of the real estate which
is submerged by the lake at high stages. A right-of-way survey conducted in
1937 determined that 40,325 acres of land lay below elevation 740.0. The LCRA
obtained flowage easements (including fee simple title) on 34,345 acres in the
reservoir.

a. Land Purchased by LCRA. It was determined that to build
Mansfield Dam and Lake Travis the LCRA would need to acquire real estate from
streambed to elevation 715.0. The acquisition of real estate would be done
through fee simple title. However, some landowners only conveyed ownership to
the portion of their land below elevation 715.0. Other landowners, with land
extending below elevation 715.0, would only convey their entire ownership which
resulted in the purchase of land above elevation 715.0. Still other landowners,
with land below elevation 715.0, would only grant flowage easements on their
land.

b. Flowage Easements Obtained by LCRA. Flowage easement rights
have been acquired by the LCRA from most of the landowners for operating the
reservoir up to elevation 715.0. Landowners are restricted from building
habitable structures below elevation 715.0. The LCRA has also acquired the
right to flood the area above the spillway (elevation 714.0) with the intent of
flooding the land for only a brief period of time. The duration of this period is the
time required for the floodwater to pass over the spillway.

Although the easements restrict the construction of habitable structures
below elevation 715.0, the 1% annual chance exceedance (ACE) floodplain
elevation at Lake Travis is 722.0. In accordance with the National Flood
Insurance Program (NFIP) regulations and Travis and Burnet County floodplain
ordinances, construction of new habitable structures is prohibited below elevation
722.0 at Lake Travis. There are numerous existing structures below elevation
722.0.



2-06. Public Facilities. Listed below are seventeen (17) public use areas on the
shoreline of Lake Travis owned by LCRA or Travis County. The location of these
areas is shown on Plate 2-4. All public use areas are accessible by paved roads.
In addition, LCRA and Travis County have public boat ramps at ten locations
around the lake.

a. Pace Bend Recreation Area. This large area has 420 campsites
(20 with water, sewer, and electric) with access provided to Lake Travis for
swimming, fishing, and boating. Hiking, biking, and equestrian trails are also
provided. Facilities include grills, toilets, and potable water.

b. Arkansas Bend Park. This 323-acre area is developed for
camping, hiking, and picnicking. It is also provides a boat launching ramp.

C. Sandy Creek Park. This 25-acre area provides campsites and
access to Lake Travis for swimming and fishing activities as well as a boat ramp.
Picnic facilities, drinking water, toilets, and a sanitary disposal station are also
provided. The park is home to several rare bird and plant species.

d. Cypress Creek Park. The primary purpose of this small area is to
provide for public boat launching. Fishing, swimming, and picnicking are also
popular.

e. Mansfield Dam Park. Facilities include picnic areas, toilets,
drinking water, concession facility, and a boat launching ramp (4 lane). Access
to Lake Travis is also provided for swimming and scuba diving.

f. Hippie Hollow. This is a day use only area for swimming and
hiking.

g. Bob Wentz at Windy Point. This area has facilities which are used
for picnicking, sailing, and swimming.

h. Camp Creek. This area has overnight camping with one waterless
toilet but no potable water or electricity. A boat ramp is also provided.

i. Shaffer Bend Recreation Area. This 523-acre area has overnight
camping with one waterless toilet but no potable water or electricity. Numerous
trails are available for hiking, biking, and horseback riding.

J- Narrows Recreation Area. This area has one public boat ramp and
provides access for boating and fishing. The access road to the park crosses
Alligator Creek at a low-water crossing which may be impassable during heavy
rainstorms.




k. Grelle Recreation Area. This 400-acre area has overnight camping
but no facilities are provided. A two-mile hiking trail winds through the area’s
hills. Swimming and fishing are also popular at this site.

l. Turkey Bend Recreation Area. This 400-acre area provides
unimproved camping and fishing opportunities. It is a popular location to put
canoes and kayaks into the lake.

m. Muleshoe Bend Recreation Area. This area features a 6.5-mile
mountain bike trail. Horseback riding, tent camping, fishing, and swimming are
also popular.

n. Gloster Bend. This 586-acre area features a boat ramp and is used
for day use only.

0. Westcave Preserve. This 30-acre preserve includes a cave
formation with waterfalls and deep pools. A 3,000 square foot learning center,
the Warren Skarren Environmental Learning Center, was opened in 2003.

p. Dink Pearson Park. This 3.6-acre park includes a limestone
outcrop. The park is covered with dense juniper/oak woodlands.

g. Tom Hughes Park. This park includes primitive trails and is an
excellent location to swim or watch the sunset over Lake Travis.




[l - HISTORY OF PROJECT

3-01. Authorization. The Emergency Relief Appropriation Act of 1935, Public
Resolution No. 11, 74th Congress, approved 08 April 1935 (see Exhibit B),
appropriated funds to be used for public works. Construction of Marshall Ford
Dam was later authorized by Section 3 of the Rivers and Harbors Act of 1937,
75th Congress, Session I, Ch. 832, 26 August 1937 (see Exhibit C). The dam
was built across a canyon near the settlement of Marshall Ford. The dam name
was changed in 1941 to Mansfield Dam in honor of United States Representative
J.J. Mansfield who assisted in the development of the project. The reservoir
behind Mansfield (Marshall Ford) Dam is named Lake Travis.

3-02. Planning and Design. On 01 June 1935, the Secretary of Interior entered
into a cooperative agreement (see Exhibit D) with LCRA to construct a unified
series and system of dams to provide flood control, irrigation, hydroelectric
power, and other beneficial uses. In this agreement the LCRA was to provide all
lands and water rights necessary for the accomplishment of the project.

The LCRA planned, designed, and financed the hydroelectric generating
facilities at Mansfield Dam. The BOR planned and designed the flood control
and conservation features of the dam and lake. A sum of $5,000,000 was
allocated to the Department of Interior, BOR, from funds made available to the
President of the United States by the Emergency Relief Appropriation Act of
1935. The funds were to aid in financing that portion of the project relating to
flood control.

3-03. Construction. A two-stage construction plan was developed for Mansfield
(Marshall Ford) Dam. The first stage was designed with special provisions for
enlargements, and the second stage to be added when funds became available.
The first stage, “low” dam, was to be constructed with the spillway crest at 640.0
and the top of the dam at elevation 670.0. The second stage, “high” dam, raised
the spillway to elevation 714.0 and the top of the dam to elevation 750.0.

The main intent of the Mansfield Dam “low” dam was hydroelectric power
generation and to provide some flood control. The primary purpose of the “high”
dam was for controlling the floods of the Colorado River below the dam. The
“low” dam provided limited downstream flood control protection. A detailed study
of the “high” dam costs/benefits in conjunction with damages from the 1938
floods, provided justification for the construction of the “high” dam. Construction
of the “high” dam began in September 1939 immediately following completion of
the "low” dam construction in August 1939. A summary of significant events
during the construction of Mansfield (Marshall Ford) Dam is presented in Table 3-
1.



TABLE 3-1
SUMMARY OF CONSTRUCTION ACTIVITIES

Activity Date
Construction Started February 1937
Completion of Low Dam (Elevation 670.0)  August 1939
Construction of High Dam Began September 1939
Deliberate Impoundment Began September 1940
First Power Unit in Operation January 1941
Completion of High Dam (Elevation 750.0) May 1942
Conservation Pool Filled September 1942
Relocation of FM 620 Began September 1992
Relocation of FM 620 Completed January 1995

3-04. Related Projects. Within the Colorado River Basin, there are 31 lakes with
a storage capacity of 5,000 acre-feet or more. Four of these lakes are federal
projects which provide flood control protection: Twin Buttes, O.C. Fisher, Hords
Creek, and Lake Travis. Due to the considerable distance and large intervening
area separating Mansfield Dam and the three federal flood control projects in the
upper basin, no significant benefits are gained by coordinating releases to control
the flow into Lake Travis.

Mansfield Dam is one of six tandem projects on the Colorado River
operated by the LCRA. The six projects are known as the Highland Lakes and
are listed in downstream order in Table 3-2. The LCRA regulates Mansfield Dam
in coordination with the five other projects for hydropower generation and for
supplying water for municipal, industrial, and irrigation purposes. Mansfield Dam
is the only one of the six LCRA projects which has dedicated flood storage.
Location of the six LCRA projects is shown on Plate 2-1.

Lady Bird Lake (formerly Town Lake) and Longhorn Dam are located
downstream of Tom Miller Dam and are owned and operated by the City of
Austin and Austin Energy. The dam was constructed in 1960 to provide cooling
water for Austin’s Holly Street Power Plant.



TABLE 3-2
LOWER COLORADO RIVER AUTHORITY PROJECTS

Dam Lake Deliberate Conservation
Impoundment Storage
Began (Ac-Ft)"
Buchanan Dam Lake Buchanan May 1937 886,626
Roy Inks Dam Lake Inks June 1938 14,074
Alvin Wirtz Dam Lake Lyndon B. May 1951 133,090
Johnson
Max Starcke Dam Lake Marble Falls July 1951 7,486
Mansfield Dam Lake Travis September 1940 1,134,956
Tom Miller Lake Austin 1939 24,644

(Present Dam)

"As reported in TWDB Volumetric Surveys (2006-2008).

3-05. Modification of Requlations.

a. Flood Control by Marshall Ford - 1937. This was the first published
hydrologic and hydraulic design study for Mansfield (Marshall Ford) Dam that
was completed by the BOR in 1937. The study established lake levels for the
varying frequency storms from the 4% ACE event to the Probable Maximum
Flood (PMF). The lake levels were based on a 36-hour forecast and a pre-
release of 108,000 cfs. The pre-release operation lowered the level of Lake
Travis and then allowed the lake to rise as inflows increased. The 1% annual
chance exceedance (ACE) event elevation at Lake Travis was published as
715.0.

b. Contract of 1941. The original plan of operation for Mansfield Dam
was established by Article 4 of a contract between the LCRA and the United
States Department of Interior dated 13 March 1941 (see Exhibit E). In this
contract, the LCRA was designated as the agent to operate and maintain
Mansfield Dam for regulating the flow of the Colorado River below the dam.

C. Regulations of May 1944. In response to a request by LCRA that
Mansfield Dam be turned over to LCRA, the BOR issued regulations governing
the operations and maintenance of Mansfield Dam (see Exhibit F).

d. Flood Control Act of 1944. In December 1944, Section 7 of the
Flood Control Act of 1944 directed the Secretary of War to prescribe flood control
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regulations for all reservoirs constructed wholly or in part with federal funds
provided on the basis of a flood control purpose or navigation (see Exhibit I).

e. Regulations of May 1951. In 1948, the LCRA contended that the
1944 regulations were contrary to the March 1941 contract. The USACE
continued the coordination of the flood operation with the BOR. In 1951, the
USACE issued flood control regulations for Mansfield Dam in the Federal
Register 4543, 16 May 1951. A copy of the regulation is included in Exhibit J.
Plan 61, as it was referenced, established a 50,000 cfs regulating flow at
Columbus and a 1% ACE elevation of 732.0 at Lake Travis.

f. Interim Regulations of April 1976. During the period of October
1973 to February 1974, following four years of mild drought, deviations to the
1951 Regulations were approved by the USACE based on the energy crisis.
From October 1974 to May 1975, three notices of deviations from the regulation
plan were issued to the LCRA by the Fort Worth District. Following a preliminary
study, the flood control regulations for Mansfield Dam were revised by the
USACE and were published in Federal Register 41 FR 15005 on 09 April 1976.
A copy of the regulation (Plan 63) is presented in Exhibit K. The revision was
needed to reflect potential damages, both in the Lake Travis area and
downstream floodplain, and to be responsive in the conservation of hydroelectric
energy.

Plan 63 added the stream gauging stations at Austin and Bastrop to the
Columbus gauging station as key control points with controlling discharges of
30,000 and 45,000 cfs, respectively. Also, the requirement to maintain a
minimum release of 5,000 cfs was revised to allow a minimum release rate of
3,000 cfs, when the lake is between 681.0 and 683.0. This revision would
increase the hydroelectric power benefits without significantly lowering the flood
protection provided by the project. The revised regulations were assigned an
interim status so as to provide a trial period for completion of detailed studies
required for development of the manual. The 1% ACE water surface elevation at
Lake Travis was determined to be 732.0 based on analyses performed during
this time period.

g. Regulations of April 1979. The operations of 13 maijor lakes in the
Colorado River Basin were simulated using a hydrologic computer model and the
historical stream flow records for a 45-year period from 01 January 1930 through
31 December 1974. Upon completion of the simulation of 14 different proposed
regulation plans for Mansfield Dam, the results were presented by the Fort Worth
District Engineer at a public meeting in Austin, Texas, on 05 January 1978. As a
result of comments received from the public at the meeting, plus subsequent
workshops and technical meetings, additional regulation plans were developed
and analyzed. This led to the development of a revised plan which was
presented at a second public meeting in Austin on 19 December 1978.




The revised regulation plan (Plan 93’) resulted in a significant increase of
the flood protection without a significant decrease in hydropower generation.
Major changes included the specification of a 3,000 cfs maximum release should
the pool be forecast to rise into the 681.0-683.0 range, and the specification of a
5,000 cfs maximum release should the pool be forecast to rise into the 683.0 to
685.0 range. Another change included the implementation of a seasonal release
scheme for forecasted pool elevations from 685.0 to 691.0. This plan also met
current downstream water supply demands, lowered the 1% ACE water surface
elevation at Lake Travis to 716.0, and lowered the 1% ACE water surface profile
downstream of the dam through Austin. This did not cause a significant adverse
impact on the environment. This revised regulation plan was jointly supported by
the USACE, the BOR, and the LCRA. The plan was published in the Federal
Register 44 FR 24551, and a copy is included in Exhibit L. The revised plan
includes regulating discharges and stages at Austin, Bastrop, and Columbus.

h. Termination of Contracts. On 30 May 1997, the BOR, U.S.
Department of Interior and the LCRA mutually agreed to terminate the existing
contracts relating to Mansfield Dam. The BOR agreed to accept a discounted
prepayment from the LCRA on the remaining unpaid reimbursable amount of the
loan, provided that the title to the dam remained with the LCRA. In this
agreement (see Exhibit G) the BOR relinquished all rights and obligations of the
administration, operation, and oversight of all activities at Mansfield Dam to the
LCRA.

i. Colorado River Flood Damage Evaluation Project. In response to
the June 1997 flood on the Highland Lakes, the LCRA initiated steps to review
flood management of the Colorado River, including a critique of reservoir
operations and the initiation of a USACE flood damage evaluation feasibility
study. The flood damage evaluation feasibility study was initiated in July 2000
and resulted in the development and evaluation of alternatives for implementing
solutions to water resource-related problems within the Lower Colorado River
Basin. The study included a detailed update of existing hydrologic and hydraulic
conditions for 482 mainstem Colorado River miles from above Lake Buchanan to
Matagorda Bay. The study utilized the latest available topographic data, field
survey, gauge frequency analyses, period-of-record (70 years) analyses, HEC-
HMS hydrologic modeling, reservoir operations simulations, and unsteady HEC-
RAS hydraulic modeling. In addition to defining new existing conditions
floodplain elevations and inundation maps along the Colorado River, the study
looked at economic impacts as well as an inventory of existing basinwide
environmental resources conditions, cultural resources, and an assessment of
recreational amenities and needs within the basin.

One of the major results from the basinwide feasibility study was the
increase of the 1% ACE flood pool elevation at Lake Travis from 716.0 to 722.0
using the current regulation plan (Plan 93’). As a result of this increase at Lake
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Travis and increases to the floodplain in other areas, a series of subsequent
studies were completed to evaluate the feasibility of flood damage reduction
alternatives such as the construction of new reservoirs and changes to the
Mansfield Dam regulation plan. Based on the studies and alternatives analyses,
it was decided to only make minor variations to the current Mansfield Dam
operating plan. Due to channel movement, datum shifts, channel topography and
vegetation changes, the stages currently published in the official regulation plan
(Exhibit L) for Mansfield Dam are more restrictive than the controlling discharges
at Austin, Bastrop, and Columbus (30,000 cfs, 45,000 cfs, and 50,000 cfs,
respectively). The revised plan will update the published stages so the regulating
discharges control as originally intended. More details related to these changes
are in Chapter VII.

3-06. Principal Complaints or Mishaps. In 1975, the USACE conducted a
detailed field investigation in the Lake Travis area from elevation 681.0 to 703.0
and along the Colorado River downstream from Mansfield Dam to a point several
miles downstream from the southeastern outskirts of Austin, Texas. The
problems associated with flood control regulation of Lake Travis have been the
result of increased urban development in the lake area and the downstream
floodplain of the Colorado River. Development has only further increased since
1975 as discussed in Section 4-12.

As part of the Colorado River Flood Damage Evaluation Project (Section
3-05(h)), damages were updated to reflect 2000-2003 development conditions at
Lake Travis and the greater Austin area below the dam. These damages were
further updated in selected areas in the mid to late 2000s.

a. Lake Travis Area. A large number of residential, recreational, and
commercial facilities have been constructed in the lake area. Development is
expected to continue. Significant property damages were found to begin at
elevation 690.0. A rise of the water level to elevation 714.0, the crest of the
spillway, would cause over $140 million in damages (2012 dollars). It was also
estimated that a further rise of the lake level to elevation 722.0 (1% ACE) would
cause over $300 million in property damages (2012 dollars). The total damages
at elevation 732.0 approaches $700 million. Plate 4-26 shows the shoreline
damages in millions of dollars versus the pool elevation. Numerous complaints
concerning high damaging lake levels have been brought to the attention of the
USACE since 1973.

During flood events, homes, properties, and businesses around Lake
Travis are impacted. The Graveyard Point area of Lake Travis includes homes
that are flooded by pool elevations below 691.0. Flood storage and operations
can also impact recreation by forcing the closure of parks and boat ramps around
the lake.



Other complaints include periodic low lake levels at Lake Travis due to
drought and the impacts these have on recreational interests. LCRA completed
a Highland Lakes Recreation Impact Study in 2006 to evaluate the impact of
alternative reservoir operating plans on Lake Buchanan and Lake Travis
conservation pool water surface elevations, the Highland Lakes water supply
mission, and the Highland Lakes flood control operations.

b. Downstream of Lake Travis Areas. Areas downstream of Lake
Travis (particularly metro Austin and Bastrop County) have and continue to
experience rapid growth and development. There have been few complaints by
residents of Austin as a result of past flood control releases from the project.
However, the maximum discharge since the construction of Mansfield Dam has
only been 41,000 cfs, which occurred during the 1957 flood. Since the 1957
flood, the Colorado River floodplain in the Austin area has experienced
considerable development.

Based on current development, a release of 30,000 cfs (lowest
downstream control discharge) from Mansfield Dam would result in over $1
million in damages along the shoreline of Lake Austin. A 90,000 cfs release (2%
ACE) would result in over $12 million in damages through Lake Austin. There
are an estimated $8 million in structural damages along Lady Bird Lake and
downstream to the Austin/Bastrop county line. Below Bastrop, agricultural
damages increase significantly.

Hydrilla and other seasonal vegetation within the Colorado River channel
have impacted operations of Mansfield Dam and water surface elevations
through Lake Austin and Lady Bird Lake. LCRA is currently working with the City
of Austin and the Texas Parks and Wildlife Department in an attempt to control
the hydrilla growth and its impacts on hydraulic conveyance. The hydrilla results
in higher water surface elevations for a given discharge and can impact gate
operation decisions.



IV - WATERSHED CHARACTERISTICS

4-01. Characteristics.

a. General. The Colorado River Basin extends diagonally from a
northwesterly to a southeasterly direction, rising in Chaves and Lea Counties in
southeastern New Mexico, and continuing to the Central Texas Gulf Coast near
Matagorda, Texas. A map of the basin is shown on Plate 1-1. The basin lies
between latitudes 28° 22' and 33° 58' and between longitudes 95° 57' and 103°
31" and is approximately 595 miles long. It is geographically bounded on the
north and east by the Brazos River Basin, on the south by the Nueces,
Guadalupe, and Lavaca-Navidad River Basins, and on the west by the Rio
Grande River Basin.

The basin width is about 70 miles in the High Plains region and increases
to about 110 miles near Colorado City, Texas. The maximum width is about 160
miles in the vicinity of Concho and McCulloch Counties. From there it tapers to
about 30 miles wide at Austin and down to 15 miles wide at Columbus. The
basin encompasses a drainage area of 42,240 square miles above Bay City, of
which 11,403 square miles are considered to be noncontributing in the
hydrologic sense. The total contributing drainage area to Mansfield Dam is
approximately 27,350 square miles.

b. Tributaries. The Colorado River system consists of the main
stream and six principal tributaries: Beals Creek, Concho River, Pecan Bayou,
San Saba River, Llano River, and the Pedernales River. All of these major
tributaries enter the Colorado River above Lake Travis from the right (western)
bank except Pecan Bayou which enters from the left bank. With the exception of
Pecan Bayou and Beals Creek, the major tributaries are spring-fed streams
which originate in the Edwards Plateau region. Pecan Bayou originates in
central Callahan County southeast of Abilene, Texas, and Beals Creek
originates at the Salt Lake, east of Big Spring, Texas. The tributaries enter the
Colorado River at the following river miles: Beals Creek, 769.8; Concho River,
628.9; Pecan Bayou, 513.1; San Saba River, 479.8; Llano River, 405.1; and
Pedernales River, 358.9.

4-02. Topography. The Colorado River Basin extends across three basic
physiographic provinces: The Great Plains, the North Central Plains, and the
Gulf Coastal Plains.

a. The Great Plains. The upper portion of the basin traverses the
Texas-New Mexico High Plains area of the Great Plains (Staked Plains). Itis a
gently undulating plain with a regional slope to the southeast. The general land
elevation of this area falls gently from about 4,000 feet NGVD along the New
Mexico State border to less than 2,700 feet NGVD near Lake J. B. Thomas. In
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the northern part of the Staked Plains, the eastern boundary of these plains is
marked by a sharp rough escarpment. This escarpment is known as the
Caprock Escarpment and is several hundred feet high. Toward the south end of
the Staked Plains, the Caprock Escarpment is less marked. On the
southeastern border, where the High Plains adjoin the North Central Plains,
there is little difference in topography and elevation between the two areas.

Most of the Staked Plains portion of the basin (approximately 6,400
square miles) contributes no runoff to the Colorado River as the precipitation
tends to soak into the sandy soil or drain into playa lakes without surface outlets.

b. The North Central Plains. The middle portion of the Colorado
River Basin crosses the North Central Plains between Big Spring and Austin,
northwest of the Edwards Plateau. This portion of the river basin is
characterized by areas that are gently sloped to steep rolling hills and eroded
areas. The surface topography of the Edwards Plateau area is rugged, with
steep hills and numerous streams. The general land elevation varies from about
2,600 feet NGVD on the northwest to less than 1,000 feet NGVD along the
southeastern edge where it meets the Balcones Escarpment. Most of the lakes
in the Colorado River Basin lie within this portion of the basin, including Lake
Travis.

C. The Gulf Coastal Plains. The Gulf Coastal Plains extend from the
Balcones Escarpment near Austin to the Gulf of Mexico. The surface topography
of this section varies from a rolling hilly relief near Austin to a flat featureless
relief near the coast. The surface elevations range from about 700 feet NGVD to
sea level at the coast.

4-03. Geology, Soils, and Ground Water.

a. Geology. The general surface geology of the basin, like most of
Texas, reflects a variety of complex strata-graphic and structural controls.

The High Plains consists primarily of the Phorine formation (Ogallala
sand and gravel). In and contiguous to the Balcones fault zone, Pre-Cambrian
granites, gneiss and schist occur in the area of the Llano Uplift and intrusive
rocks are exposed. Sedimentary formations of the Cambrian, Ordovician,
Pennsylvanian, Permian and Triassic systems outcrop in Central Texas.
Cretaceous (Comanche series) formations dominate the Edwards Plateau, while
the Gulf Coastal Plain is comprised of Cretaceous (Gulf Series), Eocene,
Pliocene, Miocene, Oligocene and Quaternary formations.

The upper portion of Lake Travis flows over Paleozoic limestone and
shale formed from shallow sea disposition on top of Precambrian rock. Just
upstream of the mouth of the Pedernales River, the lake crosses onto the flat
lying Cretaceous sandstones, conglomerates, and some shale and limestone,
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which contact the underlying Pennsylvanian deposits with an angular
unconformity.  The Cretaceous formations in order of their occurrence
downstream are the Sycamore Sand, Hamate Shale, Cow Creek Limestone, and
the Hansel Sand.

At Volente, the lake crosses onto alternating marl, dolomite, and
limestone strata of the Glen Rose Formation. These deposits continue past
Mansfield Dam to just upstream of Tom Miller Dam where the Edwards
Limestone surfaces. Along the Colorado River downstream of Tom Miller Dam
to the Gulf Coast, alluvium and terrace deposits cover the bedrock formations.

b. Soils. Soil cover in the Lake Travis vicinity is generally thin, less
than 2 feet, and is similar in nature to the underlying bedrock. The thin soil cover
is due to: (1) the dominant limestone parent material which weathers by
dissolution leaving little material to form soil, (2) the high stream dissection
associated with steep slopes and high erosion rates, and (3) the sub-humid
climate of the area. Thicker dark soils occur on flat areas below steep slopes
and thin light soils are common on slopes and hilltops. There are also many
areas where the barren bedrock is at the surface with no soil cover.

C. Groundwater. Aquifers in the area of Lake Travis supply only small
amounts of groundwater for domestic or livestock-watering purposes. A number
of wells produce from the Trinity Group which includes the lowermost
Cretaceous strata of the Glen Rose Formation and the Hensel and Sycamore
sands. Other available groundwater occurs in the Edwards Limestone and the
Ellenberger aquifer. Wells into the Trinity Group range in depth from 15 to 450
feet to the Glen Rose Formation, and 100 to 1,200 feet to the Hensel-Sycamore
sands. The quality of the usable groundwater ranges from fresh to slightly
saline.

4-04. Sediment. Erosion in the watershed is slight, due to the portion of range
land with a fair to good cover of grass. The most active erosion occurs in the
valley troughs on the Permian and Trinity outcrop areas and gravel terraces.
Some erosion is caused by undercutting of channel banks. Due to the presence
of the Highland Lakes on the mainstem of the Colorado River, the Pedernales
River is the only major uncontrolled drainage area depositing sediment into Lake
Travis. The sediment deposition within the lake is not significant and is not
expected to cause any problems for a number of years. Based on the 2008
Texas Water Development Board (TWDB) volumetric survey of Lake Travis, the
reservoir loses on average 250 acre-feet of capacity to sedimentation each year.

4-05. Climate. Climatological conditions over the watershed are generally mild
and vary from subtropical along the Gulf Coast to semiarid in the upper
headwater regions. The rainfall decreases rather uniformly from the Gulf of
Mexico to the headwaters. At San Angelo in the upper Colorado River Basin,
the average annual rainfall is approximately 24 inches. The average annual
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rainfall over the Highland Lakes and Lake Travis is approximately 33 inches,
while Bay City, Texas receives approximately 46 inches annually. The Balcones
escarpment and steep surrounding terrain can trigger intense rainfall when warm
moist air from the Gulf of Mexico meets cooler air from the north. The average
annual temperatures over the Basin are generally moderate, with the highest at
the Gulf and decreasing gradually with the increase in latitude and elevation.
Winter months are generally mild, but occasional cold periods of short duration
result from the rapid movement of cold high-pressure air masses from the
northwest. Snowfall and subfreezing temperatures are rare in the lower portion
of the Basin near the Gulf, but are experienced occasionally during the winter
season in the northerly parts of the Basin. Summer temperatures are high
throughout the Basin.

a. Temperature. The average temperatures over the watershed are
moderate, ranging from 63° F at Colorado City to 69° F at Austin. The maximum
summer temperatures vary from 109° F to 117° F and the minimum winter
temperatures from -9° F to -2° F. Table 4-1 shows the average monthly and
annual temperatures at representative National Weather Service Stations, in
downstream order. In the lake area, temperatures fall below freezing on an
average of less than 25 days each year. Cold fronts during the winter months
bring strong northerly winds accompanied by sharp drops in temperature, but
cold spells rarely last more than 2 days.

b. Precipitation. The primary form of precipitation in the watershed is
rainfall. The mean annual precipitation ranges from about 16 inches in the
northwestern part of the watershed to 33 inches at Austin. Table 4-2 shows the
average monthly and annual precipitation throughout the watershed. Heaviest
rainfalls occur during the late spring and early autumn. Late summer and
throughout the winter are the periods of least rainfall.

C. Snowfall. Snowfall is heaviest in the upper portion of the basin,
but does not contribute a significant amount of runoff. It comes at infrequent
intervals and melts rapidly. Snowfall is very rare in the southern area near the
coast.

d. Evaporation. The average annual evaporation from Lake Travis is
approximately 54.0 inches per year. At this rate the annual loss to evaporation
is about 83,430 acre-feet per year. Approximately two-thirds of the annual
evaporation occurs during the April through September period. Table 4-3 shows
the monthly and annual evaporation at Austin.

e. Winds. The prevailing winds in the watershed are from the south
or southeast during all but the winter months. During the winter months high
pressure systems from Canada and the Northwest cause the prevailing wind
direction to shift to the north over much of the watershed. Table 4-3 also shows
the average wind velocity and the fastest velocity recorded at Austin.
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TABLE 4-1

AVERAGE MONTHLY AND ANNUAL TEMPERATURES IN DEGREES FAHRENHEIT

COLORADO RIVER BASIN

Colorado San Angelo Ballinger

Years of Big Spring City WSO-AP 1SW Coleman Llano Fredericksburg Austin

Record" 1948-2011 1981-2010  1981-2010  1981-2010  1981-2010  1981-2010 1981-2010 1981-2010
Jan 43.7 42.7 442 45.0 46.4 47.7 471 51.5
Feb 47.8 46.5 48.3 49.0 49.8 51.7 50.6 55.0
Mar 55.3 54.9 55.8 56.6 56.8 58.7 57.2 61.7
Apr 64.6 63.6 64.1 65.6 65.6 66.9 65.4 69.2
May 72.9 72.6 73.1 73.9 73.6 75.5 72.9 76.6
Jun 80.0 78.8 79.6 80.2 80.2 81.8 78.5 82.2
Jul 82.7 82.2 82.2 82.9 83.5 84.9 81.1 85.0
Aug 81.8 81.4 82.0 82.8 83.7 84.9 81.3 85.8
Sep 75.1 74.0 74.9 75.8 76.7 78.1 75.3 80.0
Oct 65.4 64.3 65.4 66.1 66.9 68.5 66.6 71.2
Nov 53.5 52.6 54.5 55.3 56.3 57.6 56.1 61.0
Dec 45.7 42.9 44.8 45.2 47.1 48.6 47.8 52.5

Annual 64.0 63.1 64.1 64.9 65.6 67.1 65.1 69.4

Some weather stations may have periods of missing data in the years of record shown. All stations have longer periods of record than shown here.
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TABLE 4-2

MONTHLY AND ANNUAL PRECIPITATION IN INCHES

Colorado San Angelo Ballinger

Years of Big Spring City WSO-AP 1SW Coleman Llano Fredericksburg Austin

Record” 1948-2010  1898-2008  1947-2010  1897-2010  1896-2010  1896-2010 1896-2010 1938-2010
Jan 0.64 0.67 0.89 1.00 1.29 1.34 1.34 1.97
Feb 0.78 0.86 1.19 1.18 1.45 1.69 1.74 2.28
Mar 0.86 1.17 2.25 1.32 1.64 1.74 1.96 2.22
Apr 1.42 1.99 1.47 212 2.64 2.66 2.83 2.89
May 2.69 2.88 2.02 3.49 412 3.63 3.60 4.16
Jun 2.29 2.3 2.69 2.52 3.27 2.71 3.1 3.60
Jul 1.81 2.22 1.61 1.59 214 1.79 215 1.98
Aug 218 2.28 3.78 218 2.34 1.87 2.58 2.26
Sep 2.75 2.58 2.58 2.89 3.13 2.79 3.14 3.29
Oct 1.75 2.16 2.81 2.48 2.74 2.64 3.24 3.38
Nov 0.76 1.15 0.88 1.37 1.70 1.94 2.09 2.54
Dec 0.58 0.81 0.57 1.08 1.33 1.58 1.66 2.27

Annual 18.65 21.24 24.21 23.18 27.68 2711 29.59 33.04

Some weather stations may have periods of missing data in the years of record shown.



TABLE 4-3
MONTHLY AND ANNUAL EVAPORATION AND
WIND DATA AT AUSTIN, TEXAS

EVAPORATION WIND VELOCITY?

Month Years of Avg. Evap.? From Years of  Average Years of Fastest

Record" Lake Surface Records  m.p.h. Records Mile
(inches)

Jan 71 2.41 70 8.5 32 37
Feb 71 2.51 70 9.0 32 39
Mar 71 3.83 70 9.7 32 36
Apr 71 4.60 70 9.5 32 46
May 71 5.49 70 9.0 32 52
Jun 71 6.58 70 8.5 32 41
Jul 71 7.30 70 7.9 32 40
Aug 71 7.22 70 7.4 32 35
Sep 71 5.15 70 7.1 32 52
Oct 71 4.04 70 7.4 32 33
Nov 71 2.74 70 8.1 32 36
Dec 71 2.11 70 8.2 32 44
Annual 71 53.98 70 8.4 32 52

1941-2011
%1941-2007 from SUPER input data. 2008-2011 LCRA Daily Values.
¥ ncdc.noaa.gov

4-06. Storms and Floods. The sudden rise of the Edwards Plateau west of
Austin creates an environment that when combined with the right atmospheric
conditions will produce heavy storm events. This part of Texas has experienced
some of the highest 24-hour rainfall accumulations in the world.

a. Storms. The watershed above Mansfield Dam experiences three
general types of storms: thunderstorms, frontal storms, and cyclonic storms.
About three-fourths of the precipitation on the watershed results from
thunderstorms and frontal storms with the remaining one-fourth attributed to
cyclonic type storms. Precipitation from major storms that have occurred on the
middle Colorado River Basin are summarized in Table 4-4.



TABLE 4-4
MAJOR STORMS ON COLORADO RIVER BASIN, 1900-2011"
STORM PRECIPITATION IN INCHES

Storm Date” San Angelo Llano  Fredericksburg®”  Austin

1900, April 5-8 - 4.65 4.81 7.10
1913, Dec. 1-5 1.35 4.68 6.65 14.07
1915, April 20-26 5.25 4.53 4.40 19.08
1921, Sept. 8-10 Tr. 1.79 3.50 19.26
1929, May 24-31 1.70 5.64 7.69 10.99
1932, June 30-Jul 2 0.26 2.05 6.89 0.09
1935, June 10-18 4.34 6.89 9.00 4.41

1936, Sept. 14-19 25.19 10.47 10.84 2.98
1936, Sept. 25-28 2.07 3.94 5.98 3.03
1938, July 19-25 3.65 10.19 2.52 1.42
1952, Sept. 9-11 0.27 15.68 15.90 2.40
1957, April-May 11.10 12.90 14.65 17.31
1959, Oct. 1-6 5.13 7.64 7.20 3.64
1969, Oct. 4-12 4.89 4.39 7.27 1.70
1973, Oct. 11-16 1.97 3.58 2.52 7.59
1978, Aug. 2-3 1.44 3.58 10.31 1.44
1980, Sept. 7-8 6.66 1.47 6.73 2.57
1981, Oct. 6-14 2.28 2.37 4.96 5.32
1984, Dec. 18-24 0.64 1.19 2.02 1.88
1991, Dec. 18-23 2.72 10.54 14.64 12.11
1997, June 20-22 0.02 3.20 7.67 3.27
2002, July 1-7 - 4.57 12.15 4.07
2004, November 6.22 6.00 5.77 14.10
2007, June - July 7.42 9.84 15.15 15.24

" The storm center is usually not located on the four precipitation stations shown. Therefore, the isohyetal
map for the specific storm generally shows a higher rainfall amount at another location within the basin than
was reported above. Also refer to specific storm paragraph descriptions for higher rainfall totals.

?In some storm events the rainfall amounts may have been caused by more than one weather system.

¥ Precipitation reported at Fredericksburg from 1921 through 1938 were actually measured at the Carr
Ranch in Gillespie County. Carr Ranch is located approximately 14 miles southwest of Fredericksburg, TX.

1. Thunderstorms.  Thunderstorms in the watershed are
sometimes accompanied by excessive rainfall for periods of up to 8 hours, but
rarely produce excessive rainfall over an extensive area. Thunderstorms cause
flash flooding in streams and are especially damaging to crops, because they
frequently occur during the growing season.




2. Frontal Storms. The frontal storms result from warm
moisture-laden air masses rising from the western Gulf of Mexico and
converging with a tropical or polar air mass. These storms may occur in the late
summer months and tend to last for several days. Some of the most severe
storms on record that have occurred on the watershed are of the frontal type.
These type of storms occurred on 19-25 July 1938 and 9-11 September 1952.

3. Cyclonic Storms. The cyclonic storms originate in the Mid-
Atlantic Ocean, the Gulf of Mexico, and the Pacific Ocean. When tropical air
masses, brought ashore by hurricanes, converge with a cold air mass, torrential
rains occur. June through November is considered to be Atlantic hurricane
season in the United States.

b. Floods. The topography, soils, and typical rainfall patterns of the
Colorado River Basin lead to rapid runoff and sharp-crested flood hydrographs.
Floods occur frequently and at most any time of the year. Between 1833 and
impoundment of Mansfield Dam in 1940, the flood of 10-18 June 1935 had the
largest recorded peak flow (481,000 cfs) at Austin and the flood of 19-25 July
1938 the second largest flow (276,000 cfs). The flow through Austin during the
flood of 1869 is believed to have been higher than the two mentioned above, but
there is little documentation.

No devastating floods have been experienced on the Colorado River at
Austin since the construction of Mansfield Dam. However, the floods of 1952,
1957, 1991, 1997 and 2007, which originated upstream of Lake Travis, would
have been disastrous to the City of Austin had Mansfield Dam not been there to
detain the flood waters. Table 4-5 (pages T4.5-1 through T4.5-2) shows
descriptions of the largest storms and floods in the watershed and the resulting
flows at river gauging stations. Additional information on floods relating to the
design and operation of Mansfield Dam may be found in Section 8-02 of this
manual. Table 4-6 (page T4.6-1) is a summary of the stages and flows recorded
at USGS gauges as a result of major floods in the Colorado River Basin prior to
the impoundment of Mansfield Dam.

Table 4-7 is a summary of the stages and flows recorded at USGS
gauges as a result of major floods in the Colorado River Basin after the
impoundment of Mansfield Dam.



TABLE 4-7

MAJOR FLOODS IN THE COLORADO RIVER BASIN, 1940-2011

PERTINENT GAUGE DATA FOLLOWING IMPOUNDMENT

OF MANSFIELD DAM — SEPT. 1940

Colorado River Llano River Pedernales Colorado
Near San At Llano River River
Saba Near Johnson At Austin®
City
Stage/ Stage/ Stage/ Stage/
Date Discharge Discharge Discharge Discharge
(Feet) (CFS) (Feet) (CFS) (Feet) (CFS) (Feet) (CFS)
Apr-May 1941 26.18 42,600 12.64 26,700 12.83 21,100 18.55 47,600
Sept 1952 38.36 69,000 32.60 232,000 42.50 441,000 4.59 3,720
Apr-May 1957 37.34 66,200 16.36 47,200 24.80 125,000 - -
Jun 1957 - - - - - - 17.60 40,800
Oct 1959 30.56 44,500 27.02 154,000 - - - -
Jun 1961 - - 18.87 57,600 - - - -
Jan-Feb 1968 - - 16.22 44,400 - - - -
Oct 1969 30.56 44,500 27.002 154,000 - - - -
Oct 1973 31.35 46,200 26.98 154,000 - - 14.54 16,800
Nov 1974 - - - - 21.95 90,100 20.31 29,400
Apr 1977 - - 18.66 67,500 22.60 98,100 22.23 34,300
Aug 1978 - - 25.61 139,000 24.90 127,000 - -
Jun 1979 - - - - 19.75 64,200 - -
Sept 1980 26.60 36,000 31.11 210,000 - - - -
Oct 1981 - - 23.79 116,000 16.67 32,300 - -
Dec 1984 27.59 38,200 24.00 119,000 - - - -
Oct 1985 - - 16.47 47,100 20.59 74,000 - -
Jun-Jul 1987 - - 14.04 35,200 17.98 44,800 23.86 38,300
Jul 1988 - - 19.21 72,100 - - - -
Apr-May 1990 31.14 46,200 20.94 87,900 15.75 24,600 8.67 6,590
Dec 1991 31.60 47,400 20.48 83,500 21.32 82,700 26.40 38,700
Feb 1992 - - 20.51 83,700 - - - -
May 1995 - - - - - 83,400 18.23 24,000
Jun 1997 34.00 54,700 38.6 328,000 25.00 130,600 21.90 31,800
Jul 2002 19.82 23,400 - - 26.00 108,000 - -
Nov 2004 25.21 33,100 22.7 79,600 17.74 30,100 26.04 38,000
Jun-Jul 2007 24.74 28,100 20.46 72,700 - - 21.60 28,700

v River stages at the Austin gauge and other gauges downstream of Austin were affected by the reduced

flows due to the impoundment of Mansfield Dam in September 1940.

The following descriptions of the floods of 1869, 1935, 1936, 1938, 1952,
1957, 1991, 1997, and 2007 are based on newspaper accounts, records of the
USGS, the National Weather Service, and other historical records.

Storm of 6-7 July 1869. Probably the greatest flood on the

Colorado River at Austin since at least 1833. The following excerpt is from an
unpublished manuscript in the University of Texas library entitled Annals of
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Travis County and All of the City of Austin by Frank Brown. This narrative
describes this great flood.

"The highest and probably the most disastrous flood that ever came down the
Colorado within a hundred years occurred in early July (1869). Certainly none
such ever occurred within the memory of oldest inhabitants of the white race. The
floods of 1833, 1836, 1843, 1852 and 1870 did not approach it in volume, by eight
or ten feet. Early in the first week of July rains commenced falling and so
continued at short intervals for several days. The stream commenced gradually
rising, but no apprehension was felt of the heavy overflow. On the 6th, a
tremendous flood suddenly came down in solid walls, overflowing all the lowlands
and spreading over the valleys to the hills. The river rose to the top of the bluffs.
The people thought the highest was reached, but the water continued to rise
rapidly, and much alarm was felt. The river reached its highest mark on the
evening of 7 July at about 9 o'clock. The rise was estimated at forty-six feet. The
mass of water rushed down from the narrow and confined channel between the
mountains above, to the wider one below, with such fearful velocity that the
middle of the stream was higher than the sides, and the aspect it presented was
appalling. During the night a slight fall occurred, and by morning the river had
gone down several feet. From that time it gradually fell, and in about three days
could be safely ferried. Such a flood may not occur again for a century to come,
maybe never, for it will require a combination of circumstances as unlikely to
occur as any that can be imagined.”

2. Storm _of 10-18 June 1935. This storm produced major
flooding in the central and lower Colorado River Basin. The heaviest rainfall
occurred on the Llano River and the upper portion of the San Saba River
watersheds. The storm was centered near Segovia in the Llano Basin. The
total rainfall near Segovia during the storm period was 19.1 inches, of which 14.3
inches fell within 18 hours. The South Llano and Llano Rivers set record stages,
the former stream being 3 feet higher at Junction and the latter 3.6 feet higher
near Castell than the previous maximum stages recorded in 1889.

The runoff peaks from the Llano and Pedernales Rivers nearly coincided
as they contributed to flows in the Colorado River. This caused the stage at
Austin to peak at 41.2 feet with a corresponding discharge of 481,000 cfs on 15
June 1935. This peak was about one foot lower than the peak stage in July
1869, which was the highest river stage known. This flood was the second
largest flood since at least 1833 on the Colorado River. Peak discharges for this
storm are shown on Table 4-5.

The total volume of this 9-day flood was 1,526,000 acre-feet and the flood
damages in the Colorado River Basin were estimated to be $12,735,000 in 1935
dollars.

3. Storm of 14-28 September 1936. Two large storms in
September 1936 resulted in massive flooding throughout the upper and middle
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Colorado River Basin. The 14-18 September storm was a basinwide event with
the largest rainfall concentrated in the Concho River Basin and headwaters of
the San Saba, Llano, and Pedernales River Basins. Areas near San Angelo
received near 30 inches of rainfall with widespread basinwide amounts
exceeding 10 inches. The 25-28 September storm added an additional 2 to 7
inches of rainfall basinwide, further adding to the widespread flooding.

The average daily discharge on the Concho River at San Angelo
exceeded 70,000 cfs for four days during this period. The peak flow was
estimated to be 230,000 cfs. At Paint Rock, the Concho River peaked at over
300,000 cfs. Over 2 million acre-feet of runoff passed the Colorado River near
San Saba gauge. In Austin, the flow peaked at 234,000 cfs on 18 September
and a total of over 3.2 million acre-feet of runoff passed through Austin between
10 September and 10 October. If Mansfield Dam had been in place during this
event, it would have been the highest recorded inflow volume to the reservoir
within the historical period of record.

4. Storm of 19-25 July 1938. Destructive floods occurred in
the Colorado River Basin in late July and early August 1938. These floods were
caused by heavy rains over the watersheds of the San Saba River, South
Concho River, and Brady Creek with the center of the storm near Christoval.
The heaviest 1-day rain total reported was 13 inches at two locations, 8 and 10
miles north of Eldorado, on 23 July. During the period of 19-25 July, 30 inches
of rain was reported at a gauge located 10 miles north of Eldorado and 20
inches or more was reported at 70 locations for the same period.

The flood waters in the Colorado River came principally from the San
Saba River. The highest known stage height on the San Saba River gauge at
San Saba was recorded during this storm. The gauge height was 45.18 feet
with a corresponding discharge of 203,000 cfs on 23 July 1938. The flood
waters from the Concho River joining the Colorado River reached the mouth of
the San Saba River about 30 hours after the San Saba River peak had passed.
The Concho River flood waters contributed little to the flood peak, however, this
water did help sustain the high discharge in the Colorado River.

The peak stage height on the Colorado River at Austin was 32.1 feet with
a corresponding discharge of 276,000 cfs on 25 July 1938. This was the second
highest discharge during the period of record at the Austin gauge. The peak
discharges from this storm are shown on Table 4-5. The 19-day volume of this
flood was 2,439,000 acre-feet. Lake Buchanan, which was filled prior to the
storm, had little regulatory effect on the flood.

Portions of 12 counties were inundated, 6 people were reported drowned,
and property and crop losses were estimated at $5,600,000 in 1938 dollars.

5. Storm of 9-11 September 1952. The flood of September
1952 exceeded all known floods at many locations in the San Saba, lower Llano,
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and Pedernales Rivers. Before the flood, central Texas was suffering from a
severe and prolonged drought with many creeks and streams at their lowest
levels or having completely dried up.

During the period 9-11 September, 2 to 26 inches of rain fell on an area
100 miles wide and 250 miles long, from Corpus Christi toward the northwest.
The most extreme rainfall was 26 inches falling in two days on the Pedernales
River near Hye. This rainfall caused the Pedernales River to reach its highest
peak ever at Johnson City. The peak stage at Johnson City was 42.5 feet with a
corresponding flow of 441,000 cfs.

On 11 September 1952, Lake Travis rose 56 feet in less than 24 hours,
with an estimated peak inflow of 803,000 cfs. Prior to the flood, the water level
at Lake Travis had fallen to elevation 619.33 with corresponding conservation
storage of 374,000 acre-feet, or only 30 percent full. Because of the low lake
level, Lake Travis was able to completely contain the 6-day volume of 720,400
acre-feet, thus preventing a catastrophe in the Austin Metropolitan area and
further downstream. Had the lake level been at the top of conservation pool
prior to the flood, the 720,400 acre-feet inflow would have raised the lake level
above the spillway crest, elevation 714.0. The water stored during the 1952
flood helped supply water users at and downstream of Austin through the long
drought of the 1950s.

Peak flows during this flood are shown on Table 4-5. During the flood, 5
persons lost their lives, 17 homes were totally destroyed, and another 454
homes were damaged. The total estimated damages in the Colorado River
Basin were $4,729,000 dollars in 1952.

6. Floods of April-dune 1957. Rainfall in the Colorado River
Basin during the last half of April varied from 2 to 6 inches in the northwestern
portion to 16 inches in the Lake Travis area. On 24 April, Lake Travis rose 13
feet in 24 hours with a computed peak inflow of 471,000 cfs. The lake stored
about a quarter-million acre-feet of the flood runoff and prevented major
damages downstream.

Below Austin, rainfall varied from about 12 inches in Austin and Smithville
to about 6 inches near the coast. The heavy rains produced the first flood
stages that occurred at Columbus and Wharton since the construction of
Mansfield Dam. The initial flood crest passed Columbus on 29 April with a peak
discharge of 61,600 cfs and Wharton on 30 April with a peak discharge of
54,000 cfs. Peak discharges recorded during this flood are shown on Table 4-5.

Heavy rainfall continued throughout the month of May with the heaviest
amounts occurring in the central basin area from Ballinger to Austin. Monthly
totals in this area ranged from 6 to 12 inches, while above Ballinger the totals
ranged from 2 to 10 inches. Severe flooding occurred in the central basin area
in the Concho River watershed where a peak discharge of 84,000 cfs was
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observed at Christoval on the South Concho River. Peak discharges on the
main stem of the Concho River were 106,000 cfs near San Angelo on 09 May
and 79,300 cfs near Paint Rock on 10 May.

Below Austin, the May rainfall amounts varied from about 4 to 8 inches
and high flow continued in the river as a result of this rainfall. This downstream
flooding restricted the evacuation of flood water from Lake Travis and caused
the pool level to rise to a maximum elevation of 707.38. The maximum flood
volume stored in the lake was 800,000 acre-feet with a maximum release from
the dam of 35,000 cfs.

During May and June, two additional high inflows into Lake Travis
occurred. The first peaked at 206,000 cfs on 26 May and the second peaked at
176,000 cfs on 12 June. The 3-month long flood produced an estimated inflow
volume of 3,029,000 acre-feet. An estimated $3,455,000 in damages was
caused by this flood in the Colorado River Basin, compared to an estimated
$14,367,000 in damages prevented by the dams on the Colorado River.

7. Storm of 18-23 December 1991. An upper level low over
Arizona forced the jet streams through Mexico and into Texas drawing moisture
out of the Pacific Ocean. The moist air in the middle and upper layers of the
system was the catalyst for the rains that occurred over the next several days.
This resulted in some 100,000 square miles in the eastern-half of Texas
receiving in excess of 4 inches of rainfall. The heaviest rainfall totals fell along
the Edwards Plateau where 12 to 16 inch amounts were common. Austin
received a record 14.16 inches in the month of December, 12.1 inches above
normal, and a record annual 52.21 inches for 1991.

December saw one of its largest floods in terms of water volume. Major
flooding occurred along the Pedernales and Llano Rivers. The river gauge near
Fredericksburg on the Pedernales River recorded a stage height of 32.09 feet
with a discharge of 49,900 cfs. The gauge near Johnson City recorded a stage
height of 21.86 feet and a discharge of 89,000 cfs. The river gauge at Llano on
the Llano River recorded a stage of 20.48 feet and a discharge of 83,500 cfs.

The hourly maximum inflow rate into Lake Travis based on change in
water surface elevation was estimated at 258,000 cfs just before noon on 21
December. Due to downstream flooding, releases were delayed until 23
December. The lake continued to rise until 26 December when it reached a
historic maximum elevation of 710.44. At this high elevation the lake contained
approximately 1,850,000 acre-feet of storage.

Mansfield Dam reduced the peak flows at downstream locations.
However, flood stages were recorded in the Austin area as well as downstream
where several homes were flooded. The river gauges at Bastrop and Columbus
recorded peak stages of 37.48 and 41.28 feet corresponding to flows of 70,600
and 72,800 cfs, respectively. Without Mansfield Dam the flow in the Colorado
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River at Austin and downstream would have exceeded 200,000 cfs. Mansfield
Dam prevented an estimated $ 62,700,000 in damages in 1991 dollars.

8. Storm of 20-22 June 1997. Beginning on 20 June, a moist
tropical weather system moved into central Texas from south Texas and for the
next two days began dropping large amounts of rain. Most of this rain fell in the
central Colorado River and the Guadalupe River Basins. Most rainfall totals
from the Colorado Basin area exceeded 5 inches for the period 20-22 June.
Several areas within Mason and Kimble Counties reported from 10 to 14 inches
of rain in this period. These higher rainfall totals were found primarily in the
Llano River Basin, which was hardest hit during the flooding.

The Llano River at Llano reached a peak flow of 328,000 cfs on 23 June.
This flood peak traveled quickly to Lake LBJ, a “run-of-the-river’ reservoir with
no flood storage capacity. When the flood waters arrived at Lake LBJ, all ten of
the dam’s floodgates were opened to pass the flow. Flood damage was
reported along the Llano River from Castell to Kingsland, and on the upper and
developed areas of Lake Marble Falls. While the Llano River was most severely
affected by the storm event, other tributaries in the Colorado and Guadalupe
River Basin also experienced flows above flood stage.

Six to nine inches of rain fell in the upper Pedernales River basin causing
the gauge at Johnson City to peak at 130,000 cfs on 22 June. As the storm
system slowly moved northward, additional rain fell in the San Saba, Pecan
Bayou, and the upper Colorado watersheds. Peak flows on these tributaries
occurred on 23 June.

Lake Travis began to slowly rise the evening of June 21 due to local
rainfall. As flood water began to arrive from the Pedernales River on June 22,
the lake began to rise faster, at a rate of 0.2 to 0.4 foot per hour. Later, when
the floodwaters from the Llano River arrived, Lake Travis would rise at a
maximum rate of about one foot per hour. The estimated peak inflow into Lake
Travis was 340,000 cfs. Between 21 June through 11 July, the total inflow
volume of the flood was computed at 1,020,000 acre-feet.

Lake Travis rose from an elevation of 684.0 on 21 June to a peak
elevation of 705.11 on 26 June. This was Lake Travis’ third highest level since
the impoundment began in September 1940. Lake Travis’ flood pool was used
to hold the floodwaters while controlled releases were made for 31 days to draw
the lake down to the conservation pool level of 681.0. The maximum release
rate from Mansfield Dam during the June 1997 flood was approximately 30,000
cfs.

9. Storm of June-July 2007. A series of heavy rainfall events
occurred across the state of Texas during June and July of 2007. Marble Falls,
roughly an hour from Austin and just upstream of Lake Travis, received 19
inches of rain in a 24-hour period. Over 100 homes were damaged in Marble
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Falls by the subsequent flash flooding event. The combination of this event and
the additional rainfall that occurred during the summer resulted in Lake Travis
reaching an elevation of 701.51, the fifth highest recorded stage since
impoundment. The Llano River at Llano, Pedernales River at Johnson City, and
Sandy Creek near Kingsland were all at flood stages at least once during the
summer of 2007. The Llano River at Llano crested at a stage of 20.46 feet with
a peak discharge of 72,700 cfs.

4-07. Runoff Characteristics. The Lake Travis drainage area is capable of
producing a high runoff volume particularly if the soil moisture is above normal.
Studies of historical storms indicate that from 0.4 to 2.0 inches of rainfall is
needed for runoff to begin. The computed monthly and annual inflows to Lake
Travis are shown in Table 4-8 (pages T4.8-1 through T4.8-3).

Tabulation of lake inflow volume for the median, 20%, 10%, 4%, 2%, and
1% ACE frequencies are shown in Table 4-9 (page T4.9-1). The monthly inflow
frequency curves for the project are shown on Plates 4-2 through 4-13. The (a)
series plots represent observed inflows from 1940-2011. The (b) series plots
show the SUPER period-of-record simulation results (1930-2007). A plot of the
period of record pool elevation is shown on Plate 8-6.

4-08. Water Quality. There are few significant water quality problems in the
Colorado River Basin. The water quality in the San Saba, Concho, Llano, and
Pedernales Rivers is excellent with sporadic dissolved oxygen standard
violations and elevated fecal coliform bacteria levels. The Concho River near
Paint Rock has very high concentrations of nitrate nitrogen. The O.H. lvie
Reservoir contains moderate concentrations of total dissolved solids and
nitrates.

Cases of water quality degradation by mineral salts from natural sources
and oil field operations are concentrated in the upper part of the basin. Other
sources of stream contamination are industrial discharges, land disposal
operations, irrigation return flows, storm runoff, and lake front contamination
which can all be found to some degree in the basin. These other sources are
insignificant when compared with problems caused by effluent-dominated
streams and mineral salt contamination.

The Highland Lakes exhibit excellent water quality. The water in Lake
Travis is considered to be one of the clearest of any reservoir in Texas. In
general, the runoff is of good chemical quality and is suitable for municipal,
industrial, and agricultural purposes.

4-09. Channel and Floodway Characteristics. A diagram indicating approximate
flood crest travel times between key points along the lower Colorado River is
presented on Plate 4-1. Stage-discharge curves for the downstream control
points at Austin, Bastrop, La Grange, Columbus, and Wharton are shown on
Plates 4-14 through 4-18. The rating curves are periodically adjusted by the
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USGS for changing conditions to reflect the current flow-discharge relationships
at the gauges.

Non-agricultural (structural) damage centers are concentrated in the
reach of the Colorado River near Austin. The City of Wharton also experiences
significant structural damage from floods. Agricultural damages occur along
most of the Colorado River from the southern edge of Austin to the Gulf of
Mexico. See Plates 4-19 through 4-25 for discharge vs. damage curves along
the Colorado River from Mansfield Dam to the Gulf of Mexico.

a. Mansfield Dam to Tom Miller Dam. Within this reach, the Colorado
River is confined within a narrow, steep-sided valley winding its way through
rough, hilly terrain. Tom Miller Dam forms Lake Austin which extends up the
valley to Mansfield Dam. The river channel is normally filled to an elevation of
492.8 by the waters of Lake Austin. Many residences, resorts, and recreational
facilities are located on the shoreline of Lake Austin. The discharge-damage
curve for this reach is shown on Plate 4-19, based on 2012 prices and 2008
development. Boat docks and other features along the shoreline of Lake Austin
begin to be impacted by discharges of 5,000 cfs from Mansfield Dam.

b. Tom Miller Dam to Longhorn Dam. The Colorado River valley
within this reach gradually widens and the sides gradually flatten until the river
enters the low rolling hills of the Gulf Coastal Plain on the southeast edge of
Austin. The river channel is normally filled to an elevation of 428.25 by the
waters of Lady Bird Lake which is formed by Longhorn Dam. The shoreline of
Lady Bird Lake has been extensively developed with commercial, industrial,
residential, and recreational facilities. The discharge-damage curve for this
reach is shown on Plate 4-20.

C. Longhorn Dam to Columbus, Texas. Within this reach, the
Colorado River meanders through a moderately wide valley bounded by low to
moderately rolling hills. For a few miles below Longhorn Dam, the floodplain has
been developed with commercial, industrial, residential, and educational
facilities, most of which are within the city limits of Austin. The remainder of the
floodplain within this reach is being used primarily for agriculture. The city of
Bastrop has experienced significant development along the Colorado River over
the last several years. Discharge vs. damage curves for this area is shown on
Plates 4-21 through 4-23.

d. Columbus, Texas to Gulf of Mexico. The Colorado River within this
reach flows down a broad valley of very low relief. The floodplain is almost
entirely used for agricultural purposes. The city of Wharton is located within the
floodplain of the Colorado River near river mile 64.5 and includes significant
structural damages. The discharge vs. damage curves for this reach is shown
on Plates 4-24 and 4-25.




4-10. Upstream Structures. There are four tandem structures above Mansfield
Dam that have a direct influence on Lake Travis. The LCRA regulates these
structures for municipal, industrial, irrigation water supply and for the generation
of hydroelectric energy. These structures and their corresponding drainage area
and storage capacity are listed in Table 4-10. In addition to the LCRA Highland
Lakes above Lake Travis, O.H. Ivie Reservoir is located on the Colorado River
mainstem in Concho and Coleman counties, approximately 290 river miles
upstream of Mansfield Dam. O.H. lvie Reservoir is owned by the Colorado River
Municipal Water District and provides water supply to several West Texas
communities. Brady Creek Reservoir is located in the San Saba River
watershed in McCulloch County. Lake Clyde, Lake Coleman, Lake Brownwood,
and Hords Creek Lake are located in the Pecan Bayou watershed above Lake
Travis. Hords Creek Lake is owned and operated by the USACE, Fort Worth
District, and provides localized flood control in the Pecan Bayou watershed.

TABLE 4-10
HIGHLAND LAKES ABOVE MANSFIELD DAM

Contributing Regulatin Conservation
Structure Impoundment Drainage 9 9
A Agency Pool Storage
rea
(sg. mi.) (AC-FT)"
Buchanan Lake
Dam Buchanan 20,512 LCRA 886,626
Roy Inks Dam  Lake Inks 20,552 LCRA 14,074
Alvin Wirtz Lake Lyndon
Dam B. Johnson 25,523 LCRA 133,090
Max Starcke Lake Marble
Dam Falls 25,605 LCRA 7,486

7TWDB Volumetric Surveys (2006-2008).

4-11. Downstream Structures. There are two structures in tandem that are
directly influenced by releases from Mansfield Dam. The first, Tom Miller Dam is
maintained by the LCRA for the generation of hydroelectric power, and water
supply for municipal, industrial, and irrigation uses. The second, Longhorn Dam,
is maintained by the City of Austin for municipal, industrial, and recreational use.
Table 4-11 lists these structures and their corresponding drainage area. LCRA
also owns and operates a small inflatable weir structure at Bay City to provide
water supply for nearby irrigation districts.




TABLE 4-11
STRUCTURES BELOW
MANSFIELD DAM

Contributing
Structure Impoundment Drainage Regulating Conservation
Area Agency Pool Storage
(sq. mi.) (AC-FT)"
Tom Miller Dam Lake Austin 27,443 LCRA 24,644
Longhorn Dam Lady Bird Lake 27,600 City of Austin 7,013

7 TWDB Volumetric Surveys (2006-2008)

4-12. Economic Data. The economic data in this section are based on the 2010
U.S. Census and 2007 USDA Agriculture Census.

a. Population. The majority of the drainage area of the middle Colorado
River watershed comprises parts of fourteen counties. The City of Austin,
located southeast of Mansfield Dam is the largest population center in the middle
watershed area. The 2010 population of the metropolitan area of Austin was
over 1,716,280. Table 4-12 gives the 2010 populations of the fourteen counties
located within the middle Colorado River Basin. Table 4-13 shows the growth
rate of the Lake Travis/Austin area population for the last 60 years.

b. Agriculture. The predominant use of land in the Lake Travis
watershed is for agriculture and ranching, although residential and commercial
development is prevalent in the immediate vicinity of the lake. Major agricultural
products for the five counties near Lake Travis are sorghum, cotton, small
grains, pecans, and hay. Approximately 60 percent of the land is range and
unimproved pasture land for cattle, sheep, and goats. Some hogs and poultry
are also raised in this area. Table 4-14 gives the total agricultural acreage, the
quantity of livestock and milk production, and the agricultural income for each
county.

c. Industry. Services, trade, manufacturing, and construction are the
primary industries in the three county areas around Lake Travis. Table 4-15
gives the estimated number of people employed in various industries in each
county, as compiled by the United States Census Bureau in the 2006-2010
American Community Survey. Although the agricultural sector is the primary land
use of the Colorado River Watershed, there is significant industrial and
manufacturing development, centered in the urban and metropolitan areas.



TABLE 4-12
2010 POPULATION OF COUNTIES WITHIN THE
MIDDLE COLORADO RIVER BASIN"

County 2010 Populations
Blanco 10,497
Brown 38,109
Burnet 42,750
Coleman 8,895
Gillespie 24,837
Hays 157,107
Lampasas 19,677
Llano 19,307
Mason 4,012
McCulloch 8,283
Mills 4,936
San Saba 6,131
Travis 1,024,266
Williamson 422,679

1/2010 U.S. Census Bureau

TABLE 4-13
POPULATION DATA
Census Census Census Census Growth
Area 1950 1970 1990 2010 1990-2010
Williamson 38,853 37,305 139,551 422,679 303%
Austin MSA" 162,333 297,027 846,227 1,716,289 203%
Travis County 160,980 295,516 576,407 1,024,266 178%
Burnet County 10,356 11,420 22,677 42,750 189%
Bastrop County 19,622 17,297 38,263 74,171 194%

v Austin MSA is the population around the Austin metro area.

d. Flood Damages. Since 1975, Mansfield Dam has prevented over
$332,500,000 in damages throughout the lower Colorado River basin. An
average of $55,100 annual damages were incurred in the reaches of the
Colorado Basin below Mansfield Dam from May 1965 through May 1975.
Curves showing discharge vs. damages for the reaches of the Colorado Basin
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below Mansfield Dam are shown on Plates 4-19 through 4-25. The curves on
Plates 4-19 through 4-21 are based on 2008 survey data and January 2012
prices. The curves on Plates 4-22 through 4-25 are based on 2003 survey data
and January 2012 prices.

e. Potential Lake Travis Shoreline Damages. Information obtained from
field surveys made in the 2000s along the Lake Travis’ shoreline indicates that
significant damages to property development begin when the lake elevation
exceeds 690.0 (Graveyard Point). Plate 4-26 shows the shoreline damages in
millions of dollars vs. the lake elevation.

TABLE 4-14
2007 AGRICULTURAL PRODUCTION OF COUNTIES LOCATED
NEAR THE MANSFIELD DAM (LAKE TRAVIS) AREA"

Acres Planted (in thousands)

Product Blanco Burnet Hays Travis Williamson
County County County County County

Oats D* 2.5 D* 0.4 0.9

Sorghum n/a - 9.4 11.3 21.5

Wheat D* - 1.7 2.2 7.7

Peanuts n/a n/a n/a n/a D*

Cotton n/a n/a D* 24 21.2

Hay 9.4 14.4 10.0 18.9 47.0

Cropland Acres 9.9 15.5 15.6 49.1 182.5

# of Farms &

Ranches planted in 261.0 410.0 223.3 462.0 1,306.0

cropland

Cattle (1000 head) 20.7 32.6 16.3 24.2 79.1

Crop Income 9,389 2,225 4,787 15,411 54,513

($1000)

Livestock Income 7,487 8,512 4,096 6,123 134,303

($1000)

Total Agricultural

Income ($1000) 16,876 10,762 8,883 21,534 188,816

*D-Withheld to avoid disclosing data for individual operations.

v www.agcensus.usda.gov
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TABLE 4-15

EMPLOYMENT IN COUNTIES WITHIN THE LAKE TRAVIS/AUSTIN AREA"

Industry Burnet Travis Williamson

County County County

Agriculture, Forestry, Fishing, 817 2,230 1,683

Hunting, and Mining

Transportation, Warehousing, 822 15,381 7,115

and Utilities

Construction 2,696 46,342 13,460

Manufacturing 1,319 45,082 24,061

Trade 3,068 66,479 31,558

Information 462 14,407 4,824

Finance 1,312 37,376 15,505

Professional, Scientific, and 1,741 78,475 26.372

Management

Education, Health, and Social 3,350 102,857 38,475

Services

Arts, Entertainment, Recreation 1,726 53,983 13,766

Accommodation, and Food 882 33,435 11,778

Services Public Administration

Other 822 26,136 8,442

Total 19,019 522,183 197,039

72006-2010 American Community Survey by the U.S. Census Bureau
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V - DATA COLLECTION AND COMMUNICATION NETWORK

5-01. Hydrometeorological Stations.

a. Facilities. The U.S. Army Corps of Engineers (USACE), National
Weather Service (NWS), U.S. Geological Survey (USGS), and the Lower
Colorado River Authority (LCRA) cooperate in the collection and dissemination of
hydrometeorological data related to the Colorado River Basin. The primary
means used in transmission of data by the USACE and the USGS is the Data
Collection Platform (DCP). Data from the DCPs are relayed via the Geostationary
Orbiting Environmental Satellite (GOES) to the Wallops Island, Virginia downlink
and into the National Oceanic and Atmospheric Administration (NOAA) computer.
The data are processed and then re-transmitted over the Domestic Satellite
System (DOMSAT). Data are received at the SWF Office and then processed and
stored in the Corps Water Management System (CWMS) for use by the Water
Resources Branch in routine and emergency water management activities. The
SWF USACE also receives data directly from LCRA and the NWS.

Plate 5-1 shows the locations of pertinent stream gauges in the Colorado
River Basin. The hydrologic gauge network for the Colorado River Basin is
shown on Plate 5-2.

1. Precipitation Gauges. The LCRA maintains a
hydrometeorological monitoring system (Hydromet) network of 239 automated
reporting rain gauges. Of the 238 automated rain gauges, 66 are co-located at
stream gauge stations and 10 are co-located with lake level gauge stations. The
NWS utilizes an additional 70 NWS COOP gauges and 419 Community
Collaborative Rain, Hail and Snow Network (CoCoRaHS) precipitation gauges in
the Colorado River Basin. The LCRA Hydromet precipitation data are provided
to the NWS in the Standard Hydrologic Exchange Format (SHEF) every hour
(15-minute values) via a ftp site. The Fort Worth District obtains the LCRA
Hydromet data from the NWS in the SHEF format. In the past, LCRA also had
cooperative rainfall observers, but that program has been discontinued by LCRA.
Many of the previous cooperative rainfall observers are now part of the
CoCoRaHS network.

2. Stream Gauges. The USGS maintains 71 stream gauges in the
Colorado River Basin. Of these 71 gauges, 49 are located below O.H. lvie
Reservoir within the middle and lower Colorado River Basin. LCRA owns and
maintains an additional 43 stream gauges throughout the middle and lower
Colorado River Basin as part of the Hydromet system. The stream gauges
designated as key stations for regulating purposes are shown on Table 5-1. The
USGS gauges, including the key stations summarized in Table 5-1 transmit via
DCP and GOES to the SWF USACE as outlined in Section 5-01(a). The LCRA
owned stream gauges are transmitted to the NWS in SHEF format every hour
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(15-minute values) via a ftp site and then obtained from that agency by the Fort
Worth District Water Resources Branch.

TABLE 5-1
KEY REGULATING STATIONS

Station Number Station Method of

Reporting
8177000 Colorado River near San Saba DCP
8151500 Llano River at Llano DCP
8153500 Pedernales River near Johnson City DCP
8158000 Colorado River at Austin DCP
8159200 Colorado River at Bastrop DCP
8161000 Colorado River at Columbus DCP
8162000 Colorado River at Wharton DCP
8162500 Colorado River near Bay City DCP

3. Weather Radar and Gridded Rainfall. The NWS maintains
twelve Doppler radar sites distributed across Texas, with an additional five sites
located in adjacent states near the Texas state line. In addition, the NWS
cooperates with the Department of Defense to obtain radar information from four
military sites in Texas.

The NWS provides multisensory precipitation estimates (MPE) to the Fort
Worth District Water Resources Branch in a gridded XMRG format. This data is
received directly from the NWS Southern Region Headquarters and also via a ftp
transfer from the NWS Western Gulf River Forecast Center (NWS-WGRFC) in
Fort Worth. Plans are underway to develop a Local Data Manager (LDM) to
transmit this data. LCRA also receives the MPE product in a gridded XMRG
format directly from the NWS.

b. Reporting. Stage (streamflow) and rainfall data are collected by the
LCRA Hydromet and reported via ftp to the NWS-WGRFC. The data are
distributed from the NWS-WGRFC to the USACE and to other NWS regional
weather forecast offices. Additionally, the data are posted to LCRA’s internet
Hydromet page, http://hydromet.Icra.org, upon receipt for public access.

Real-time data from the NWS rainfall stations are reported by observers to
the NWS. The reports are then obtained by USACE Water Management from a
NOAAPORT ground receive station. In 1999 the old Automated Field
Observation Service (AFOS) was replaced with the NOAAPORT satellite system
for disseminating data. The NOAA Advanced Weather Interactive Processing
System (AWIPS) Network Control Facility (NCF) sends thousands of types of
data each day over this signal consisting of items such as observer and
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automated rainfall reports, river summaries and forecasts, flood warnings, severe
weather statements, graphical display of weather patterns and precipitation, and
point source DCP environmental data from the NOAA DCS (Data Collection
System) Automated Processing System (DAPS). The NOAAPORT is the primary
data link between the USACE and the NWS.

Data from Mansfield Dam including daily weather observations, pan
evaporation, headwater and tailwater elevation, releases, and gate settings are
provided by LCRA to the Fort Worth District Water Resources Branch. A website
form is used to transmit the data from LCRA to the USACE, where it is written
into SHEF files and stored in the USACE database. Gate settings are recorded
manually by the LCRA River Operations Control Center (ROCC). Corresponding
gate releases are then calculated based on headwater elevation levels. Turbine
releases are automatically recorded. Evaporation is recorded from a pan at
Mansfield Dam by LCRA personnel. River stages, headwater and tailwater
elevations, gate settings, spillway discharges, and turbine discharges for
Mansfield Dam are reported to the NWS and USACE. The DCPs are furnished
by and are maintained either by the USACE, USGS, or LCRA to assure reliable
transmission of real-time data.

The rainfall, project data, and river stage data from the above sources are
automatically processed and stored in data files within the CWMS and used by
the Water Resources Branch in routine and emergency water management
activities. Once in these files the data are then utilized for checking project
status, defining basin conditions, forecasting river flows, and disseminating
information to other USACE elements. Data from these files serve as a historical
record of stages and discharges from which Water Management functions are
carried out. The data are stored in HEC-DSS (Data Storage System) format
files, and most processing of these data are by internal computer software
programs based on the DSS developed by the USACE Hydrologic Engineering
Center (HEC) at Davis, California.

c. Maintenance. Maintenance and repair of the LCRA Hydromet system
is the responsibility of the LCRA. As part of a cooperative operating agreement
between the USGS and the LCRA, the LCRA also performs maintenance on the
key regulating stations in Table 5-1. Maintenance and repair of NWS weather
station instrumentation is the responsibility of the NWS.

Malfunctions of automated DCP rainfall or stream gauge stations are
reported to the Fort Worth District Water Resources Branch personnel responsible
for coordination with the USGS and with stream gauge personnel who maintain the
project gauges. The funding for maintenance of USGS gauges is provided through
interagency funding between the USACE, USGS, and LCRA.

5-02. Water Quality Stations. LCRA has an active water quality sampling
program which gathers and stores data for several sites on Lake Travis and
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throughout the Colorado River Basin. In addition to LCRA water quality
monitoring, the Upper Colorado River Authority (UCRA), Colorado River
Municipal Water District (CRMWD), City of Austin, and TCEQ also maintain
gauges and monitoring equipment throughout the basin. Water quality data is
available at http://waterquality.lcra.org/.

5-03. Sediment Stations. There are no historical sedimentation or degradation
ranges established for sediment studies at Lake Travis. However, the TWDB
performed a volumetric and sedimentation survey in 2008 and recommended a
follow-up survey using similar technology in about 10 years, or after a major flood
event. Bathymetric data was collected along pre-planned range lines
approximately 500 feet apart and oriented perpendicular to the original river
channels. The bathymetric data was augmented with high resolution LiDAR data
for computation of reservoir capacities. TWDB does not recommend comparison
of the 2008 survey results to previous survey results due to differences in the
methodologies used for the respective surveys.

5-04. Recording Hydrologic Data. Hydrologic information is recorded as it is
received by the Water Resources Branch, Fort Worth District USACE. Recording
procedures for each type of data are as follows:

a. River and Stream Stages. River stage data are collected by DCPs.
The data are transmitted every hour by the DCPs via the GOES satellite system.
The hydrologic data are captured and processed at the district office in Fort
Worth, where the data are stored in CWMS. The recorded data and monthly
data summaries are kept in the Water Resources Branch files.

As LCRA Hydromet river gauge data are returned to the ROCC, the data
are transmitted to the NWS-WGRFC via ftp. The river gauge data are
subsequently transmitted to the NWS weather field offices and to the USACE
Water Resources Branch. Monthly and annual reports are compiled for each of
the LCRA Hydromet system river gauges.

Hourly stage data from the Colorado River and the tributaries identified in
Table 5-1 are received via DCP and processed. After the data are checked and
corrected, hourly stage data are converted to discharge with a stage discharge
rating curve. The hourly discharge data are stored into CWMS. The USGS
maintains records for some of these stations.

b. Lake Elevations and Gated Releases. Lake Travis’ elevation is
measured by a tape and float stilling well system at Mansfield Dam and
transmitted to the LCRA ROCC. Hourly data are captured and stored in the
Hydromet database at the ROCC. Once stored in the database, the lake
elevation data are transmitted to the NWS-WGRFC via ftp. The lake level data
are subsequently transmitted to the NWS weather field offices and to the USACE
Water Resources Branch.
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Flood gate operations are relayed from the project to the ROCC, where
the operations are recorded in a log book. Instantaneous and mean daily
floodgate discharges are also transmitted to the Water Resources Branch in a
daily report.

c. Precipitation. As LCRA Hydromet precipitation gauge data are
returned to the ROCC, the data are transmitted to the NWS-WGRFC via ftp. The
precipitation data are subsequently transmitted to the NWS weather field offices
and to the USACE Water Resources Branch. Monthly and annual reports are
compiled for each of the LCRA Hydromet system precipitation gauges.

d. Weather Reports. The Water Resources Branch receives real time
weather information including radar images from commercial weather services by
cable TV. This information is used primarily for short-term decision making. The
weather reports are updated throughout the day by the NWS.

e. Hydropower Production and Releases. Instantaneous hydropower
generation values are recorded at the project and transmitted to the ROCC. At
the ROCC, a discharge rate is associated with the hydropower generation
setting. A hydropower generation output and discharge is calculated hourly and
recorded in a database. The daily totals are transmitted to the Water Resources
Branch via the NWS-WGRFC.

5-05. Communication Network. Communication between the LCRA and the
USACE Fort Worth District is conducted by local and long distance commercial
telephone service, cellular phones, fax, and e-mail. Telephone numbers are
shown for each office in Table 5-2. The project office has radio repeaters and
radios used mainly by the LCRA rangers, the project office, and law enforcement.
Should communication between Mansfield Dam and the LCRA ROCC be
disrupted, the on-site LCRA project personnel will initiate flood control regulations
in accordance with the emergency rules in paragraph 7-05 and Exhibit M of this
manual.

5-06. Communication with Mansfield Dam. There is no scheduled or set
communications between the Water Resources Branch and the project. Normal
data channels are through the DCP network. LCRA internally communicates
between the project and ROCC as outlined in the following sections. Most
communications are related to hydropower operations and flood control releases
when required. During a flood event LCRA is in contact with the USACE Water
Resources Branch and NWS via telephone and e-mail. Plate 5-3 shows the lines
of communication.

a. LCRA River Operations Control Center (ROCC) with Project Office.
The normal mode of communication between the LCRA ROCC and Mansfield
Dam Office is by private LCRA telephone line, with a trunking voice radio (900
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MHZ) system as a backup.

b. Between LCRA and Others. Communications to warn of possible flood
conditions, etc. are made through the National Weather Service. LCRA makes
press releases to the local media, commercial radio, television and newspaper
during heavy rain storms. Emergency Official Notification summarizing the river
conditions is distributed by the LCRA Emergency Management Office to local
emergency managers and law enforcement personnel when there are high flows
in the Colorado River. In addition, LCRA emergency hotlines are established to
relay the most recent river level and forecast information to persons or agencies
on an as requested basis.

The LCRA Operations Project Manager is responsible for alerting people
that might be adversely impacted by project operations such as large changes in
release rates and changing pool stages, especially when pool stages are
approaching the limits of the reservoir boundary. This warning will be
accomplished by the most expedient and effective means of communication
available. Currently, LCRA operates a Floodgate Operations Notification Service
to notify individual subscribers by email or phone that floodgate operations are
expected to begin or have begun. Additionally, LCRA maintains a Flood
Situation Report web page (http:/floodstatus.lcra.org/) to advise the public of
lake level forecasts and flood operations on the Highland Lakes. When adequate
time exists, information to be passed to the general public will be accomplished
in coordination with and through the Public Affairs Office. Before a gate
operation change is made, a warning by use of a siren shall be given to alert
persons downstream. Reconnaissance by vehicle of areas downstream from the
dam may be made to notify fishermen and others if unusual releases are made.

TABLE 5-2
TABULATION OF OFFICE TELEPHONE NUMBERS
Office Telephone Location Personnel
Number
Water Resources 817-886-1549 Fort Worth Jerry Cotter
Branch - USACE
LCRA — ROCC 512-578-2538 Austin Dan Yates
Plans Section
LCRA —ROCC 512-578-3058 Austin Scott Hausmann
Hydro Controls
Section
NWS - WGRFC 817-831-3289 Fort Worth Tom Donaldson
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TABLE 5-2
TABULATION OF OFFICE TELEPHONE NUMBERS

(continued)

Office Telephone Location Personnel

Number
NWS - WFO 830-606-3617 New Braunfels Joe Arellano
Austin/San Antonio 512-873-3002 Austin Joseph Capesius
USGS
Hydrology and 409-766-3113 Galveston Charles Scheffler
Hydraulics Branch -
USACE

5-07. Project Reporting Instructions. Hydrologic data are routinely reported
by the project via the LCRA ROCC to the NWS and USACE Water Resources
Branch. However, in the event of a failure in the automated data system
(CWMS), the LCRA project personnel will furnish headwater, tailwater, rainfall,
turbine releases, and gate operations data to the Water Resources Branch by
telephone, fax, or e-mail. LCRA shall furnish the USACE, Fort Worth District, and
Water Resources Branch by 0900 daily, with the following:

1. Lake Travis information:
(a). Lake elevations at 1600, midnight, and 0800.
(b).  Flood-control conduits and turbine releases:
At 0800, in cubic feet per second and total
discharge, in day-second-feet, for the previous 24 hours
ending at midnight.

(c). Precipitation and evaporation measured at the dam, in
inches, for the previous 24 hours ending at 0800.

(d). Summary of streamflow and channel conditions at gauges
named in paragraphs 7-03 and 7-05 (a).

2. Lake Buchanan information:
(a). Lake Buchanan’s pool elevation at 0800.
(b). The Water Resources Branch or the District Engineer may

request additional data during flood surveillance and flood
control operations.

5-7



5-08. Warnings. In the event of a major flood at Mansfield Dam, the LCRA
Emergency Management Office should contact emergency management
officials. The law enforcement agencies shown in Table 5-3 may be contacted to
assist in warning the public and if necessary evacuating the areas of potential
flooding.

TABLE 5-3
LAW ENFORCEMENT AGENCIES

Agency Telephone Numbers

Texas DPS - Austin, TX (512) 424-2000
LCRA Public Safety Dispatch (5612) 482-6322
Austin City Police (512) 974-5750 or 9-1-1
City of Austin EOC (512) 974-5253
Travis County Sheriff's Dispatcher (512) 854-9770 or 9-1-1

Flood emergency warnings and other information that need to be passed to
the general public will be made by newspapers, radio, Internet, and television to the
extent adequate time exists. These announcements are coordinated by the Public
Affairs Office for the general public and by the Emergency Operations Office for
distribution through emergency communication channels required by ER500-1-1
and OM 500-1-1 at the USACE.

These USACE offices rely on LCRA to alert them of a developing situation
that requires warnings or information releases outside the USACE channels.

In rapidly changing situations where time frames are inadequate for
dissemination of information through the above procedure, the LCRA or other
personnel authorized by the LCRA will provide warnings or alerts to people in the
immediate areas of potential impact. The Project Office should maintain a current
list of people, properties, and public use areas that would be endangered or
adversely impacted by pool levels outside normal limits or by sudden or large
changes in releases. Notifications to individuals on this list would be by the most
appropriate means in response to the situation which is developing. This could
include telephone, commercial radio and television, marine radio, employee visits
for warnings to specific remote areas, and alerts to and use of law enforcement,
civil defense, and other local agencies. In addition to these warnings, a warning
siren should be sounded prior to each change in release as a warning for
downstream users in the immediate area.

Studies have been made to determine the possible downstream flood
conditions and inundated areas that could exist in the event of a large project
release caused by a dam failure. Results of these studies and actions to be taken
are contained in the LCRA Emergency Management Master Plan, Annex E —
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Emergency Action Plan for Highland Lakes and Power Plant Dams, dated
December 2010.

5-09. Routine Information for Public Release. Information on current headwater
and tailwater elevations, flow conditions, and selected stream stages are made
available to the public via the Fort Worth District website (www.swf-
wc.usace.army.mil/) or the LCRA website (www.lcra.org).
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VI - HYDROLOGIC FORECASTS

6-01. General. Streamflow forecasts are needed on the Colorado River and its
major tributaries for real-time project operations, planning and scheduling future
operations, and hydropower scheduling. Stage forecasts are generally needed in
conjunction with high flow situations where high stages are expected to cause
flooding.

a. Role of Corps of Engineers. The Fort Worth District Water
Management Section coordinates with LCRA on the regulation of the flood pool
of Mansfield Dam. LCRA is primarily responsible for making the forecasts with
assistance from the USACE as needed. The Public Affairs and Emergency
Management Offices of both the USACE and LCRA coordinate during flood
events to ensure that press releases to the news media and general public are
consistent.

b. Role of LCRA. The LCRA makes inflow and corresponding lake
elevation forecasts for use in the regulation of Mansfield Dam using data detailed
in Chapter V. During flood events, LCRA utilizes their flood forecasting system
capabilities, as discussed in Section 6-02. Daily inflow forecasts are also
required for water supply operation decisions and hydropower scheduling during
non-flood events. LCRA has a meteorologist on staff to assist with weather and
precipitation forecasts.

C. Role of Other Agencies. The NWS-WGRFC provides information
about river flow and flood forecasts to the USACE, the LCRA, and the general
public. They prepare the official forecasts for public dissemination in the form of
stage forecasts for key river stations. The USACE and LCRA utilize the NWS
forecasts during flood events to respond to public inquiries and as additional
information for forecasting project inflows and releases. The National Weather
Service issues routine scheduled reports/products containing the following
information:

1. Weather forecasts (daily forecast, severe weather forecasts,
and five-day extended forecasts).

2. Quantitative Precipitation Forecasts: Five day forecasts
consisting of 6 hour totals are updated every 12 hours. These forecasts may be
updated every 6 hours when conditions warrant.

3. Five-day synoptic time river stage forecasts from the River
Forecast Center. These forecasts are issued twice daily and can be issued more
frequently when conditions warrant. The forecasts are based on NWS
action/flood stage criteria.
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4. Urgent priority messages such as severe weather warnings,
severe weather watches and statements, and instructions from Civil Defense
centers during emergency situations.

5. Other information reports, on a periodic basis:

(a). Winter weather and road conditions.
(b). River and flood warning bulletins.
(c). Damage Reports.

(d). Thirty-day weather forecasts.

6-02. Flood Condition Forecasts.

a. Requirements. Flood condition forecasts are necessary whenever
substantial rainfall has fallen above or below the reservoir and inflows have the
potential to cause the reservoir to rise into the flood pool.

b. Methods.

1. LCRA. The LCRA ROCC operates a real-time flood
forecasting model as a decision support tool in making reservoir operation
decisions. The LCRA utilizes the HEC-CWMS modeling software package to
support final operational decisions. The models and system were developed and
deployed at LCRA in the early to mid- 2000s and have been updated periodically
since that time. The system includes several components:

(a). Data Acquisition Module. This module allows LCRA
to review the status and quality of the data being received, including: point rainfall
gauges, gridded MPE, streamflow gauges, reservoir levels, etc.., as detailed in
Chapter V.

(b). Data Visualization Module. This module allows LCRA
to check the current state of the hydrometeorological data prior to making a
forecast.

(c). Hydrologic Modeling. HEC-CWMS utilizes a HEC-
HMS hydrologic model to forecast runoff within the Colorado River Basin. The
HEC-HMS hydrologic model includes over 18,300 square miles of area from O.H.
Ilvie Reservoir to Matagorda Bay. LCRA can utilize either the Hydromet rainfall
gauges or the NWS gridded MPE product within HEC-CWMS to make a forecast.
The system allows LCRA the ability to adjust hydrologic modeling parameters
during an event.
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(d). Reservoir Simulation. HEC-CMWS utilizes a HEC-
ResSim reservoir simulation model which includes the Highland Lakes and the
current Mansfield Dam operation plan as discussed in Chapter VII. The system
allows LCRA to model reservoir release decisions using rule-based simulations
or specified operational plans.

(e). River Hydraulic Simulation. Hydraulic studies of the
Colorado River have been completed to analyze the effects of releases on the
water surface elevations of the Highland Lakes and the Colorado River
downstream of Tom Miller Dam.

Results from the LCRA HEC-CWMS generated forecasts are used by the
ROCC as a decision support tool for reservoir release decisions. Once the
ROCC has determined a desired reservoir release, the ROCC makes the
corresponding changes in floodgate and/or turbine settings in coordination with
staff located at each plant. LCRA provides the observed and forecasted releases
from the Highland Lakes to the NWS and USACE so the NWS can make the
official river stage forecasts at key points in the lower basin.

Flows from the Colorado River, the Llano River (entering the Colorado
River between Inks Lake and Lake Lyndon B. Johnson) and the Pedernales
River (entering the Colorado River between Lake Marble Falls and Lake Travis)
constitute the bulk of inflows entering into Lake Travis. Key stream gauge
stations and the time of travel from each gauge to Lake Travis are listed in Table
6-1. The method of data collection is explained in Chapter V of this manual.

2. National Weather Service. The NWS-WGRFC in Fort Worth
prepares hydrologic and hydraulic model simulation runs using the NWS
Community Hydrologic Prediction System (CHPS). All available data including
observed and forecasted precipitation are collected, quality controlled, and
processed. Six-hour increment synoptic time stage and flow forecasts are issued
5 days into the future. Forecasts can be extended further into the future as
required.

(a). Precipitation. Precipitation estimates are available to
NWS forecasters from three main sources: precipitation gauges, radar, and
satellite. These data sources are combined to create the MPE gridded rainfall
product. Data from these sources are used by the NWS to produce a suite of
hydrologic forecasts. Weather Surveillance Radar-1988 Doppler (WSR-88D),
also known as Next Generation Weather Radars (NEXRAD), observe the
presence and calculate the speed and direction of severe weather.

(b). Runoff. Once the areal pattern and depth of the
storm rainfall have been determined, the Sacramento Soil Moisture Accounting
(SACSMC) Model is used to estimate the surface runoff. The estimated runoff, in
inches, is averaged over each sub-basin and applied to a pre-determined
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catchment unit hydrograph for each sub-basin that contributes inflow.

(c). Unit Hydrographs. The Colorado River Basin has
been divided into sub-basins of a few hundred square miles each. Unit
hydrographs representing one inch of runoff have been developed at six-hour
intervals for each of the sub-basins. Forecast hydrographs, at six-hour time
intervals, are then computed by multiplying the unit hydrograph discharges by the
predicted runoff for each area.

(d). Routing Sub-area Hydrographs to Downstream
Points. Flood Routing is accomplished by the Variable Lag and K Storage
Method. Lag and storage functions for each reach have been determined by
empirical evaluations of past floods.

(e). Hydrograph Summation. Inflow forecasts are made
by routing each sub-area’s hydrograph using the Lag and K Storage Method and
then summing the resultant hydrograph discharges. Observations of river stages
and rate of change in the reservoir storage are also used to verify the forecasted
inflows.

(f). Reservoir Simulation.  Reservoir simulations are
made using inflow forecasts and observed and forecasted releases.

3. Fort Worth District. The Fort Worth District Water
Management Section does not routinely make forecasts for Mansfield Dam since
LCRA operates the dam.

6-03. Conservation Purpose Forecasts. The LCRA is the regulating agency for
the water in the conservation pool in Lake Travis. The water in the conservation
pool is used for irrigation, municipal water supply, recreation, hydropower
generation, and improvement of navigation. LCRA must routinely make releases
from the conservation pool at Lake Travis to meet downstream contractual water
supply demands and environmental flow requirements. These releases are
typically coordinated with hydropower generation schedules. LCRA uses daily
forecasting and accounting models, including RiverWare, for water supply
operations.

6-04. Long-Range Forecasts. Long-range weather forecasts are available in the
NWS publication, "Average Monthly Weather Outlook". Due to the rapid runoff of
rainfall and short travel distances in the Colorado River Basin, long range
hydrologic forecasts of more than a week are not feasible.

6-05. Drought Forecast. LCRA'’s Drought Contingency Plan (Chapter 4 of the
TCEQ approved Water Management Plan for the Lower Colorado River Basin)
provides information on historical droughts in the basin and methods used to
determine the severity of a drought. Drought forecasts are prepared to establish
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a controlled means for providing a response to worsening drought conditions.
Drought conditions will increase demands on streamflow in the Colorado River
and it may become necessary to revise project operations based on the LCRA
Water Management Plan and Drought Contingency Plan. In general the three
factors used to forecast the severity of a drought are the lake content, lake inflow,
and Palmer Drought Severity Index (PDSI).

The Palmer Index reflects the cumulative excess of deficiency in moisture
relative to seasonal norms and typically ranges from +4 to —4 but may exceed
these values. A -4 value indicates that abnormally dry conditions have prevailed.
The NWS publishes the PDSI about once a week.



TABLE 6-1
FLOOD CREST TRAVEL TIMES

LCRA & USGS Approximate Time
Stream Gauges of Peak Travel

COLORADO RIVER

Ballinger
1 day
Winchell
1 day
San Saba
18 hours
Buchanan Reservoir
9 hours
Lake Travis
SAN SABA RIVER
Menard
6 hours
Brady
18 hours
San Saba
6 hours
San Saba (Colorado River)
LLANO RIVER
Junction
12 hours
Mason
18 hours
Llano
9 hours
Lake Travis
PEDERNALES RIVER
Fredericksburg
6 hours
Johnson City
6 hours

Lake Travis
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VIl - WATER CONTROL PLAN

NOTE ON VERTICAL DATUM:

The project vertical datum for Mansfield Dam and Lake Travis was originally
established referenced to the National Geodetic Vertical Datum of 1929
(NGVD29). In 2006 the LCRA discovered a 0.40-foot discrepancy between the
project datum, hereafter called the LCRA Legacy Datum (also known as the
Hydromet Datum), and the historically referenced NGVD29. In the interest of
consistency with historic records, project structural elevations and pool elevations
will continue to be referenced to the LCRA Legacy Datum. The relationship of
the LCRA Legacy Datum to the most commonly referenced vertical datums are:

NGVD29 = LCRA Legacy Datum + 0.40
NAVD88 = LCRA Legacy Datum + 0.60

7-00. Division of Responsibilities. As a result of Section 7 of the Flood Control
Act of 1944, the USACE is responsible for prescribing a formal water control plan
for regulation of the Lake Travis storage space allocated for flood control
(elevation 681.0 feet to elevation 714.0 feet), and documenting the water control
plan in a water control manual. This responsibility is executed in accordance
with Engineering Regulation (ER) 1110-2-241, Use of Storage Allocated for
Flood Control and Navigation at Non-Corps Projects (24 May 1990). The project
owner, the LCRA, is responsible for specification of the plans of regulation for the
storage space below elevation 681.0 feet (conservation storage) and above
elevation 714.0 feet (surcharge storage).

By agreement with the USACE, the LCRA is responsible for day-to-day
(real time) implementation of the USACE prescribed water control plan of
regulation for the Lake Travis flood storage space. As per ER 1110-2-241,
consultation and assistance will be provided by the USACE when appropriate
and to the extent possible. During an emergency that affects flood control, the
USACE may temporarily prescribe regulation of flood control storage space on a
real-time basis without request of the project owner. When the USACE is
prescribing regulation of flood control storage space on a real-time basis,
cooperation of the project owner to the extent possible will be expected. Special
requests by the project owner are preferred before the USACE offers advice on
real-time regulation during surcharge storage utilization. The LCRA is
responsible for the safety of the dam and appurtenant facilities and for regulation
of the project during surcharge storage utilization. Any assistance provided by
the USACE concerning surcharge regulation is to be used at the discretion of the
LCRA, and does not relieve the LCRA of the responsibility for safety of the
project.

In the interest of effective and efficient operation of this multi-purpose
project, over its entire pool elevation range of operation, Chapter VIl of the
Mansfield Dam and Lake Travis Water Control Manual includes both the USACE
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regulation plan for the flood control storage space, and references to the LCRA
plans of regulation for the remaining storage space.

7-01. General Objectives. The objectives of Lake Travis are flood control,
stream regulation, hydroelectric power generation, irrigation, water supply, and
recreation use.

7-02. Project Constraints. The 700 foot long uncontrolled spillway crest is at
elevation 714.0 and the top of the dam is at elevation 750.0. A concrete parapet
wall with top elevation 754.0 sits atop the dam. Storage space in Lake Travis is
allocated as follows:

Below EL 681.0  Conservation (Water Supply and Hydropower)
EL 681.0 -691.0 Joint Use (Flood Control and Hydropower)

EL 691.0-714.0 Flood Control

Above EL 714.0  Surcharge

The intake invert elevation of the hydroelectric power penstocks is 552.0
Combined generation capacity of the three turbines is 116 megawatts, which
produces a combined discharge of about 7,400 cfs when the pool is at elevation
681.0; and 6,500 cfs when the pool is at elevation 714.0.

Each of the 24 gated flood control conduits have an intake invert elevation
of 535.75. Twenty-three of the 24 conduit gates are designed to be operated
either fully open or completely closed. In the interest of minimizing downstream
impacts, for so long as the lake level is forecast to remain below elevation 714.0,
opening or closing of these 23 conduit gates shall generally be performed at a
maximum rate of one conduit gate per hour. Exceptions to this general rule may
be required in the event of occurrence of a dam safety issue, or a forecast
indicating the lake level may be expected to rise into surcharge above elevation
714.0.

One of the conduit gates has been converted to a partial-flow valve gate
which may be operated at various flow settings for use as a regulating gate.
When the lake is at elevation 681.0, each conduit gate will discharge about 5,250
cfs, and the partial-flow valve gate will discharge its maximum of about 2,500 cfs,
making possible a 24-gate combined total release of approximately 123,000 cfs.
Each conduit gate will discharge about 5,600 cfs when the lake is at elevation
714.0, making possible a 24-gate combined total release of about 131,000 cfs.

7-03. Overall Plan for Water Control. Within the Colorado River Basin, Texas,
four projects built by or with the assistance of the Federal Government provide
downstream flood control protection: Twin Buttes, O.C. Fisher, Hords Creek, and
Mansfield Dam (Lake Travis). The considerable distance (328 river miles) and
large intervening drainage area (23,100 square miles) separating Lake Travis
and the three upper basin flood-control projects prevent realizing any significant
benefits from coordinating releases to control the inflow into Lake Travis.
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Lake Travis is the fifth project in a series of six lakes operated and
controlled by the LCRA for the generation of hydroelectric power, water supply,
flood management, and economic development. Recreation is an ancillary
benefit actively supported by the LCRA. These six projects in downstream order
are: Lake Buchanan, Inks Lake, Lake Lyndon B. Johnson (Alvin Wirtz Dam),
Lake Marble Falls (Max Starcke Dam), Lake Travis (Mansfield Dam) and Lake
Austin (Tom Miller Dam). The releases from each of the six projects are closely
coordinated by the LCRA ROCC. Four of the projects (Lakes Inks, Lyndon B.
Johnson, Marble Falls, and Austin) are run-of-the-river projects. Lady Bird Lake
(formerly Town Lake), located downstream of Lake Austin, is owned and
operated by the City of Austin. Lady Bird Lake does not contain any
hydroelectric facilities.

The capability of the four upstream lakes to control the inflow of flood
water into Lake Travis depends on their antecedent lake elevations, as they were
not designed to provide flood control. The majority of inflows to Lake Travis are
comprised of the mainstem flows of the Colorado River, the tributary flows of the
Llano River (entering the Colorado River between Inks Lake and Lake Lyndon B.
Johnson) and the unregulated tributary flows of the Pedernales River (entering
between Lake Marble Falls and Lake Travis). During flood conditions, the
following upstream USGS gauging stations are used as indicators of the
magnitude of inflows to Lake Travis:

Gauge #470 - Colorado River nr San Saba (USGS #08147000)
Gauge #515 - Llano River at Llano (USGS #08151500)
Gauge #535 - Pedernales River nr Johnson City (USGS #08153500)

The gauges are shown on the Watershed Map on Plate 5-1, identified by
the “Gauge #’ shown above to the left of the gauge name. These three gauges
collectively monitor runoff from 24,900 (91%) of the 27,400 square mile total
contributing drainage area above Mansfield Dam.

7-04. Standing Instructions to the LCRA.

a. Normal Operations in the Conservation Pool. When the reservoir is
in the conservation pool, below elevation 681.0, the LCRA will manage the lake
according to their plan of regulation in the Water Management Plan, dated 27
January 2010, as it may be amended from time to time.

b. Normal Operations in the Flood Pool. When the reservoir level is in
the 681.0 to 714.0 range, Lake Travis will be regulated in accordance with the
normal flood control regulations as presented in paragraph 7-05 of this manual
and illustrated on Plate 7-1.

C. Unusually High Lake Level or Questionable Dam Safety Conditions.
By design, and in coordination with the LCRA, the normal flood control
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regulations provide for a transition from normal operations in the flood pool to
surcharge operations directed by and at the discretion of the LCRA. This
transition occurs when the pool is forecasted to peak in the 714.0 to 722.0 range
in elevation, an event for which releases are specified in the normal flood control
regulations, and upon the occurrence of which the LCRA will notify the USACE
Fort Worth District Water Resources Branch as soon as reasonably practicable.

As the lake level actually rises into surcharge, above top of flood pool
elevation 714.0, or has been forecasted to exceed elevation 722.0, or if the
structural integrity of the dam is at any time in question, the LCRA will assume
responsibility for specifying and scheduling releases as required to protect the
safety of the structure to the maximum extent possible, and will notify the USACE
Fort Worth District Water Resources Branch as soon as reasonably practicable.

d. During Communication Qutage. In the event of a communication
outage between the USACE and the LCRA, the LCRA will become solely
responsible for regulation of the Lake Travis flood control storage space. The
LCRA will rely on the Flood Control Regulation Plan as presented in paragraph
7-05 of this manual, summarized in Table 7-2 (pages T7.2-1 through T7.2-3), and
illustrated on Plate 7-1 to make changes in the rate of release. Every effort will
be made by both agencies to re-establish communications.

e. During Emergency Events. If an emergency (an unexpected
occurrence or situation requiring prompt action outside the scope of normal
operations) occurs when the reservoir is in the conservation pool, refer to current
LCRA Highland Lakes Operating Guidelines, and notify the USACE Fort Worth
District Water Resources Branch as soon as reasonably practicable. Although
emergencies occurring during conservation operations do not constitute
deviations from the flood control regulation plan (as described in Section 7-15),
the USACE shall be notified and consulted for assessment of any possible
impacts to the flood control functionality of the project.

7-05. Flood Control Requlation.

a. General. Lake Travis will be regulated to reduce flooding on the
Colorado River below the dam. Flood control storage in Lake Travis will be
evacuated as rapidly as downstream channel capacity permits in order to provide
flood protection against future storms. Hydroelectric power shall be produced, to
the extent possible, during the evacuation of flood water. Hydroelectric turbine
releases may be used to regulate discharges to prevent the project from
contributing to an exceedance of downstream control discharges. Forecasted
reservoir inflows, and observed and forecasted rates of flow at the following
upstream USGS gauging stations will be considered when scheduling flood
releases:

(i) Colorado River near San Saba (08147000)
(i) Llano River at Llano (08151500)
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(i)  Pedernales River near Johnson City (08153500)

Until such time as the lake level exceeds, or is forecast to exceed,
elevation 714.0 (top of flood pool), releases from Lake Travis will be made at a
rate which, when combined with downstream inflows to the Colorado River, will
not cause the control discharges shown in Table 7-1 to be exceeded. Control
discharges will not be modified due to minor shifts in the respective control point
stage-discharge relationships, but will be reassessed if significant shifts indicate
the possibility of negative impacts.

TABLE 7-1

CONTROL DISCHARGE AT KEY DOWNSTREAM CONTROL POINTS
USGS Control

Station Station ID Control Stage Discharge

(ft) (cfs)

*Austin 08158000 33.0 30,000
NA " 50,000
Bastrop 08159200 27.2 45,000
NA " 50,000
Columbus 08161000 355" 50,000

"No downstream control stages when pool elevation 710.0 is forecast to be exceeded;
control is discharge only.

*Prior to 1 Jan 2012, the Austin control point gauge (USGS Station ID 08158000) was
located about 1,400 feet upstream from the northbound U.S. Highway 183 bridge.
Effective 1 Jan 2012, the gauge was officially relocated and activated at its present site,
about 3,200 feet downstream from the northbound U.S. Highway 183 bridge. At the
time of relocation, the discharge associated with a stage of 33.0 feet at the new gauge
site was determined to be equivalent to the discharge associated with a 24.0 foot stage
at the old gauge site.

b. Normal Flood Control Regulations. This regulation plan will govern
flood control releases from Mansfield Dam and is as follows:

1. Elevation 681-683. If the lake level is forecast to rise above
elevation 681.0 (top of conservation pool), but not to exceed elevation 683.0, the
rate of release, subject to the downstream control discharges specified in Table
7-1, shall be increased to a minimum daily average of 3,000 cfs and maintained
until the lake level recedes to elevation 681.0. The maximum daily average rate
of release shall not exceed 7,500 cfs.

2. Elevation 683-685. If the lake level is forecast to rise above
elevation 683.0, but not to exceed elevation 685.0, the rate of release, subject to
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the downstream control discharges specified in Table 7-1, shall be increased to a
minimum of 5,000 cfs and maintained until the lake level recedes below elevation
683.0. The maximum rate of release shall not exceed 30,000 cfs.

3. Elevation 685-691 ( Seasonal Operation).

(@). During the months of January through April, July
through August, and November through December: If the lake level is forecast to
rise above elevation 685.0, but not to exceed elevation 691.0, the rate of release,
subject to the downstream control discharges specified in Table 7-1, shall be
increased to a minimum of 5,000 cfs and maintained until the lake level recedes
below elevation 683.0. The maximum rate of release shall not exceed 30,000
cfs.

(b). During the months of May, June, September, and
October: If the lake level is forecast to rise above elevation 685.0, but not to
exceed elevation 691.0, the rate of release, subject to the downstream control
discharges specified in Table 7-1, shall be increased to a maximum of 30,000
cfs, and maintained until the lake level recedes below elevation 685.0.

4. Elevation 691-710. If the lake level is forecast to rise above
elevation 691.0 (the top of the joint use pool), but not to exceed elevation 710.0,
the rate of release, subject to the downstream control discharges specified in
Table 7-1, shall be increased to 30,000 cfs and maintained until the lake level
recedes below elevation 691.0.

5. Elevation 710-714. If the lake level is forecast to rise above
elevation 710.0, but not to exceed elevation 714.0, the rate of release, subject to
the downstream control discharges specified in Table 7-1, shall be increased to
50,000 cfs and maintained until the lake level recedes below elevation 710.0.

6. Elevation 714-722. If the lake level is forecast to rise above
elevation 714.0 (top of flood pool), but not to exceed elevation 722.0, the rate of
release shall be increased to the lesser of 90,000 cfs or the forecasted peak rate
of inflow. Downstream stage or flow controls will not apply when the pool
exceeds, or is forecast to exceed, elevation 714.0. As the lake level exceeds
elevation 714.0, the LCRA will assume responsibility for specifying and
scheduling releases as required to protect the safety of the structure to the
maximum extent possible.

7. Elevation 722 and Above. If the lake level is forecast to rise
above elevation 722.0, the LCRA will assume responsibility for specifying and
scheduling releases as required to protect the safety of the structure to the
maximum extent possible. In accordance with the LCRA’s surcharge operation
plan, opening of the remaining closed conduit gates will proceed until:




a) A revised forecast indicates the pool will peak at or
below elevation 722.0, at which time opening of
additional conduit gates will cease.

Or,

b) The LCRA directs an alternative course of action for
protecting the safety of the structure.

The normal flood control regulations for given lake levels and downstream river
conditions are summarized in Table 7-2 (pages T7.2-1 throughT7.2-3) and
illustrated on Plate 7-1.

C. Emergency Flood Control Regulations. When communications
between the ROCC, and the LCRA personnel at Mansfield Dam are disrupted,
the dam personnel will, on their own initiative, direct regulation of the lake in
accordance with the Emergency Lake Regulation as described in Exhibit M until
communications are restored. Exhibit M outlines instructions to the Dam Tender.

7-06. Recreation. The authorizing Congressional legislation does not include
recreation as a project purpose, and there is no storage or release of water
specifically designated for recreation. However, recreation is an ancillary benefit
actively supported by the LCRA.

a. Upstream Recreation. The Lake Travis public facilities for
recreation purposes are described in Section 2-06.

b. Downstream Recreation. Requests for special releases will be
considered as the situation warrants. The LCRA will coordinate the releases
made from Lake Travis for recreational purposes.

7-07. Water Quality. The authorizing Congressional legislation does not include
water quality control as a project purpose, and the Mansfield Dam outlet works
do not have a multilevel withdrawal system. However, the LCRA has added
equipment to Mansfield Dam to oxygenate releases to Lake Austin for
environmental purposes. Upstream of the dam, the quality of water in Lake
Travis is within the standards set by the TCEQ for domestic raw water supply;
and contact and non-contact recreation uses.

7-08. Fish and Wildlife. The authorizing Congressional legislation does not
include propagation of fish and wildlife as a project purpose and there are no
special provisions required for this purpose. The quality of the impounded and
released water is within the TCEQ standards for fisheries and wildlife.

7-09. Water Supply. Lake Travis contains 1,134,956 acre-feet of conservation
storage below elevation 681.0. The LCRA controls and manages the
conservation storage to satisfy the requirements of streamflow regulation,

7-7



industrial, municipal, irrigation, recreation, and hydroelectric power generation
demands. The irrigation season is 15 March to 15 October. The TCEQ has
granted the LCRA the right to divert and use 1,500,000 acre-feet of water
annually from lakes Buchanan and Travis combined (see Exhibit H), subject to
the terms and conditions of the TCEQ-approved Water Management Plan.

7-10. Hydroelectric Power. The turbines at Mansfield Dam are capable of
making releases at a maximum rate of approximately 7,400 cfs when the pool is
at elevation 681.0. In order to fully utilize the generating capacity of downstream
Tom Miller Dam, generation from Mansfield Dam is normally limited to an
average daily release of approximately 3,000 cfs. During flood control
operations, when Lake Travis is above elevation 683.0, turbine releases may be
made at full power. See Plates 7-4(a) and 7-4(b) for the Turbine Performance
curves.

7-11. Navigation. Under the 404 permitting process, the Colorado River is
considered to be navigable up to Longhorn Dam. Currently, the Colorado River
is navigable for barge traffic for the initial 22.8 miles. This portion of the river is
under the jurisdiction of the Galveston District. The possibility of navigation as
far upstream as Austin has been investigated. The studies indicate that
navigation that far upstream is not economically feasible.

Releases greater than 10,000 cfs affects barge traffic on the Gulf
Intracoastal Waterway near the mouth of the Colorado River. During evacuation
of flood water from Lake Travis, the Galveston District is notified of forecasted
flow exceeding 10,000 cfs.

7-12. Colorado River Basin Drought Contingency Plan. When there is a water
shortage refer to the LCRA Drought Contingency Plan and the LCRA Water
Management Plan for the Lower Colorado River Basin (as it may be amended
from time to time). The LCRA Drought Contingency Plan presents a broad
outline of actions necessary to manage the water resources in the river basin
during the time of a shortage. The LCRA's Water Management Plan includes a
chapter entitled "Drought Management Plan and Drought Contingency Plan".
The overall goals of the LCRA Plan are to extend available water supplies;
preserve essential uses of water; protect public health and safety during extreme
shortages; and equitably distribute among the LCRA’s water customers any
adverse economic, social, and environmental impacts associated with drought-
induced water shortages.

7-13. Flood Operations Emergencies. The Flood Operations section of the
LCRA Highland Lakes Operating Guidelines contains detailed instructions and
procedures to be followed by the LCRA personnel at Mansfield Dam, power
plant, and reservoir to aid the project dam personnel during an emergency
situation.




7-14. Other. There are no other issues associated with this project.

7-15. Deviation From Normal Flood Control Reqgulation. There are occasions
when it is necessary or desirable to deviate from the water control plan for short
periods of time. Prior approval of a deviation by the USACE Southwestern
Division Water Management Office is normally required. The requirement for
prior approval may be suspended in emergencies.

The USACE Fort Worth District Water Resources Branch will serve as the
LCRA point of contact for any deviation from the water control plan of regulation
for flood control. Insofar as practicable, requests shall be submitted in writing
and approval received prior to initiating a deviation action. Requests for
deviation shall describe lake and watershed conditions, flood potential and
planned response, possible alternative measures, expected benefits, and
possible effects on other authorized project purposes. The Fort Worth District
Water Resources Branch will review deviation requests and coordinate with the
Southwestern Division Water Management Office for approval. The record of
deviations will be stored in electronic format. Deviation requests usually fall into
the following categories:

a. Emergencies. Temporary deviation from the water control plan
may be necessary in the event of an emergency. Necessary action under
emergency conditions is taken immediately unless such action would create
equal or worse conditions. Possible reasons for an emergency include:
drowning, accidents, failure of operating facilities, flushing of pollution, and
protecting the safety of the dam. The Fort Worth District Water Resources
Branch shall be informed of emergency deviations as soon as practicable by the
quickest means available. Written documentation describing the nature of the
emergency, subsequent response, and pending conditions shall follow as soon
as practicable. Continuation of the deviation will require approval of the
Southwestern Division Water Management Office.

b. Unplanned Minor Deviations. There are unplanned instances that
create a temporary need for minor deviations from the normal regulation plan.
These unplanned instances are not considered emergencies and require prior
approval for deviations. Construction accounts for the maijority of unplanned
deviations. Possible reasons for unplanned deviations include stream crossings
of pipelines, bridge work, embankment repair, utility placement, and other major
construction contracts. Requests for changing release rates can vary from a few
hours to a few days.

Each request is analyzed on its own merit. Consideration is given to
upstream and downstream watershed conditions, potential flood threats,
conditions of the lake, and possible alternative measures. In the interest of
maintaining good public relations, the requests for deviation are usually



approved, provided that there are no adverse effects on the overall operation of
the project, or other projects.

c. Unplanned Major Deviations. There are unplanned instances that
create a temporary need for major deviations from the normal regulation plan.
These unplanned instances are not considered emergencies and require prior
approval for deviations. Requests for changes in release rates generally involve
short time periods ranging from a few hours to a few days in an effort to minimize
damages or optimize benefits. Flood control releases account for the major
portion of these incidents and typical examples include project pre-releases or
exceeding downstream channel capacity.

Each request is analyzed on its own merit. In evaluating the proposed
deviation, consideration must be given to the upstream and downstream
watershed conditions, potential flood threats, condition of the lakes, and possible
alternative measures that can be taken.

d. Planned Deviations. Anticipated or planned deviations from the
regulation plan will be jointly investigated by the LCRA and the USACE. Each
proposed deviation will be evaluated on the basis of flood potential, lake and
watershed conditions, and expected benefits to ensure that the flood protection
provided by Mansfield Dam is not unduly compromised.

7-16. Operation Curves. Conduit discharge rating and spillway discharge rating
curves are shown on Plates 7-2 and 7-3, respectively. The turbine performance
curves are shown on Plates 7-4(a) and 7-4(b). The tailwater rating curve is
shown on Plate 7-5. Table 7-3 (page T7.3-1) is a tabulation of the discharge for
one open conduit gate vs. elevation. Table 7-4(a) (pages T7.4a-1 through T7.4a-
8) and Table 7-4(b) (pages T7.4b-1 through T7.4b-8) show reservoir elevation vs.
capacity and area data, respectively. Stage versus discharge rating curves for
key downstream control points are shown on Plates 4-14 through 4-18.




VIl - EFFECT OF WATER CONTROL PLAN

8-01. General. Mansfield Dam is the only flood control project on the main stem
of the Colorado River. The dam is the fifth in a series of six hydroelectric power
generation projects operated by the LCRA. Some of the key provisions of the
Water Control Plan are to provide flood control, water supply, hydroelectric
power, and recreation.

In addition, LCRA operates lakes Buchanan and Travis and the Colorado
River as a single system in accordance with the state-approved "Water
Management Plan for the Lower Colorado River Basin” (Water Management
Plan). The Water Management Plan is not a static document. The Texas
Commission on Environmental Quality (TCEQ) requires that LCRA develop and
periodically revise the Water Management Plan for review and approval by
TCEQ. The Water Management Plan was originally approved on 20 September
1989. Subsequent revisions were approved on 01 March 1999, and 27 January
2010. The latest proposed revision to the Water Management Plan was
submitted to TCEQ for review in April 2012, and is pending approval as of
January 2013.

8-02. Flood Control.

a. Spillway Design Flood. The BOR (Robert Lowry) completed a
report in May 1937, Flood Control by Marshall Ford, for Mansfield Dam. The
BOR analyzed forecasting times and transposition of historical storms. The
study developed lake levels for varying storm frequencies ranging from the 4%
annual chance exceedance (ACE) event to the Maximum Flood. The study
assumed a 36-hour forecast period with a pre-release of 108,000 cfs. The BOR
study shows the maximum flood to have a peak inflow rate of 900,000 cfs and an
inflow volume of 3,118,000 acre-feet. The design storm to produce this 900,000
cfs is a storm that has a contributing area of 26,200 square miles with
precipitation totaling 12 inches in 3 days. This was based on the June 1899
storm centered over the Brazos River Basin.

b. Probable Maximum Flood. In 1945, the USACE prepared an inflow
design flood to test the adequacy of the spillway at Mansfield Dam. The design
storm transposed patterns of the July 1933, the September 1936, and the July
1938 storms. With the effects of upstream dams considered, the study produced
an inflow design flood having a peak of 957,300 cfs and a 10-day volume of
5,300,000 acre-feet.

An inflow design flood for Lake Travis, prepared by the USACE in October
1944, had a peak discharge of 957,300 cfs and a 10-day volume of 6,143,800
acre-feet. When this flood was routed through the reservoir, Lake Travis reached
a maximum elevation of 748.8 and the maximum discharge from the reservoir
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was 706,000 cfs. This flood was developed on the basis that San Angelo, a
modified Brownwood, San Saba, Winchell, Buchanan, and Marble Falls
Reservoirs were in operation.

The BOR developed a new inflow design flood for Mansfield Dam,
approved in August 1972, having a peak inflow of 821,000 cfs and a 10-day
volume of 4,100,000 acre-feet based on the 8-10 September 1921 Thrall, Texas
storm. Lake Travis peaked at elevation 738.8 with a maximum release of
479,000 cfs. The inflow design flood does not include an estimated base flow of
1,570 cfs in the Colorado River.

A new probable maximum flood was approved for Mansfield Dam by
memorandum, dated 03 January 1986. The new calculated PMF shows the
peak inflow rate to be 931,000 cfs and a 30-day inflow volume of 6,036,700 acre-
feet. With the initial water surface for the routings at elevation 681.0 and all of
the outlet gates closed during the PMF, the maximum reservoir water surface
was estimated to be at elevation 750.28, which would be 0.28 feet above the
dam crest, but 3.72 feet below the parapet wall. The reservoir water surface
elevation would remain above the dam crest for a period of approximately 9
hours. The maximum peak discharge during the PMF was estimated to be
602,210 cfs.

The PMF can be passed through the dam at the maximum design water
surface elevation of 746.0 with the combined discharge of the spillway and 10 of
the 102-inch paradox gates open. With all flood gates closed and 85% of the
PMF having occurred, it is estimated that the lake would reach an elevation of
746.0 and there would be four feet of freeboard to the dam crest.

In 1991, the PMF was re-evaluated for Mansfield Dam by LCRA. The
Inflow Design Storm rainfall above Mansfield Dam was determined in accordance
with the method described in Hydrometeorological Report No. 51 and
Hydrometeorological Report No. 52. The 1991 study assumed an antecedent
storm event that resulted in a Lake Travis pool elevation of 699.3 at the onset of
the PMF event. An 18-hour forecast was utilized and all conduits were assumed
fully opened once the forecasted pool elevation exceeded 722.0. The results of
this PMF analysis resulted in a peak inflow of 1,109,031 cfs with a total 19-day
inflow volume (including the antecedent event) of 5,876,333 acre-feet. The pool
peaked at elevation 752.7 with a maximum release of 806,015 cfs. Plate 8-1
shows the 1991 PMF hydrographs for Lake Travis.

C. Standard Project Flood. The standard project storm was developed
from the storm of 27 June through 01 July 1940 transposed 130 miles upstream
to a critical area centering above Mansfield Dam. Rainfall excesses were
computed by subtracting adopted loss rates from the rainfall rates. Flood
hydrographs were computed by applying the appropriate rainfall-excess to the
appropriate unit hydrograph. All reservoirs were assumed to be at top of
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conservation pool at the beginning of the standard project storm. Outflow from
the upstream lakes were routed downstream using the Straddle-Stagger Method
and progressively combined with local downstream hydrographs. The resulting
standard project flood inflow hydrograph for Mansfield Dam has a peak discharge
of 926,000 cfs and a total volume of 3,506,000 acre-feet. The maximum water
surface elevation was 731.0 with a peak discharge of 309,000 cfs.

8-03. Recreation. Lake Travis and other areas around the Highland Lakes and
lower Colorado River Basin receive considerable recreational use from boaters,
fishermen, park visitors, swimmers, and windsurfers from all over Texas and the
Southwestern United States. Significant economies have developed around
these areas, particularly Lake Travis and the other Highland Lakes. Low lake
levels have adverse impacts on these recreational interests. One of the major
goals of the state-approved Water Management Plan is to conserve the water
stored in lakes Buchanan and Travis. This is accomplished, for example, by
reducing the amounts of water available for interruptible supply during droughts.
Therefore, operation of the Highland Lakes in accordance with the Water
Management Plan mitigates the adverse impacts of low lake levels on recreation,
consistent with the overall and competing demands on the system.

8-04. Water Quality. The water quality in Lake Travis is good overall. Some
problems concerning Lake Travis and other Highland Lakes are point source
discharges into the lake(s). Point source pollution in the lake areas usually
consists of community sewage treatment discharges or industrial contamination.
This pollution can present a serious problem because of the reduced assimilative
capacity of the lakes. LCRA is working with communities which discharge into
the lakes to develop land application and irrigation projects to eliminate such
discharges.

Non-point source (NPS) pollution is usually transported by runoff from
urban and agricultural areas. NPS pollution may consist of soil erosion and
leakages from faulty septic tanks. The quality of water in the Highland Lakes
chain (including Lake Travis) is of great concern because they serve as the
source of drinking water for over a million residents in the Austin metro area.

During the summer months there are some problems with low levels of
dissolved oxygen in Lake Travis. This is due to the stratifying of the lake during
the warmer months combined with the extreme depths of the intakes to the
turbines and flood gates. Sometimes the passage of water with low dissolved
oxygen levels from one Highland Lake into another will cause a fish Kill in the
downstream reservoir. The instream flow requirements as discussed in Section
8-05 provide for water quality protection.

8-05. Fish and Wildlife. The state-approved Water Management Plan sets
requirements for Instream flows along the lower Colorado River below Mansfield
Dam and freshwater inflows to the Matagorda Bay and Estuary system. The goal
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of the plan is to maintain and where reasonably possible, improve fish and
wildlife resources in the lower Colorado River Basin. Successive revisions to the
Water Management Plan rely on the most recent scientific studies to develop
criteria for environmental flows.

Under the current Water Management Plan, criteria for Instream flows and
freshwater inflow volumes are determined for the entire year based on storage
on 01 January. Monthly criteria for Instream flows are defined at “critical” or
“target” levels. Monthly criteria for freshwater inflow volumes are defined at
“critical”, “intermediate”, or “target” levels. LCRA has set aside 33,440 acre-feet
per year of its firm supply from lakes Buchanan and Travis for environmental flow

purposes.

The pending Water Management Plan relied upon the most recent
Matagorda Bay Health Evaluation (MBHE) study. If approved, the pending Water
Management Plan would make a number of significant revisions to the current
criteria for environmental flow requirements. Applicable environmental flow
criteria will be determined on two dates for different periods of the year, rather
than only 01 January as with the current plan.

For Instream flows, the pending Water Management Plan defines criteria
for “subsistence”, “base-dry”, and “base-average” levels. Criteria in place from
March through June would be based on the storage on 01 January, and the
criteria in place from July through February would be based on storage on 01
June. When the combined storage is above 1.96 million acre-feet on either of
the two dates, the “base-average” levels would apply. When the combined
storage is between 1.96 million acre-feet and 1.90 million acre-feet, the “base-
dry” levels would be applicable. When the combined storage of the reservoirs is
less than 1.90 million acre-feet, “subsistence” levels would apply. Table 8-1

provides more details concerning the Instream flow criteria.

For freshwater inflows, the pending Water Management Plan includes
criteria for five levels based upon the MBHE study. Instead of the monthly
requirement used in the current plan, the MBHE three-month “spring” and “fall”
and six-month “intervening” flow total will be used with the 2012 WMP. Table 8-2
shows the operational criteria for Colorado River inflows to Matagorda Bay.
Table 8-3 provides the inflow triggers and flow levels for the current demand
conditions. As demands increase, the inflow triggers and flow levels will change.

8-06. Water Supply. The TCEQ has authorized the LCRA to divert and use
water for irrigation and hydroelectric power (see Exhibit H). In addition, the
reservoir provides water for improvement of navigation, regulating streamflow,
storage and delivery of stored waters, land recreation, domestic and municipal
uses, and recreation, both upstream and downstream.
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LCRA is required by contract to supply water to downstream rice farmers
and other municipal users. Irrigation represents the largest demand of water on
the lower Colorado River system (including run-of-river water from the Colorado
River as well as stored water from lakes Buchanan and Travis) constituting about
70 percent of the total annual use (2000 — 2010). Most of the rice farming and
other agricultural operations, irrigated by Colorado River water, are concentrated
in four irrigation districts. Much of the water supplied from lakes Buchanan and
Travis is interruptible and can be curtailed or cut-off based on reservoir storage
capacity and trigger points. The number of acres irrigated is highly dependent
upon the federal allocation program for rice as well as the world market demand.
Currently, about 95 percent of rice farmers in the LCRA service area participate
in government support programs.

In developing the pending Water Management Plan, total firm demands
for water supply from lakes Buchanan and Travis were projected to be
approximately 288,606 acre-feet per year in 2010. By 2020, the firm demands
were projected to increase to 416,000 acre-feet per year.

TABLE 8-1
SCHEDULE OF RECOMMENDED INSTREAM FLOWS FOR THE COLORADO
RIVER
DOWNSTREAM OF AUSTIN (cfs)"

| Jan | Feb | Mar | Apr | May | Jun | Jul [ Aug | Sep | Oct | Nov | Dec

Austin

Subsistence | 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50 [ 50 | 50 | 50 | 50

Bastrop

Subsistence | 208 | 274 | 274 | 184 | 275 | 202 | 137 | 123 | 123 | 127 | 180 | 186

Base-Dry | 313 [ 317 | 274 | 287 | 579 | 418 | 347 | 194 | 236 | 245 | 283 | 311

Base-
Average 433 | 497 | 497 635 824 733 | 610 | 381 | 423 | 433 | 424 | 450

Columbus

Subsistence | 340 | 375 | 375 | 299 | 425 | 534 | 342|190 | 279 | 190 | 202 | 301

Base-Dry | 487 | 590 | 525 | 554 | 966 | 967 | 570 | 310 | 405 | 356 | 480 | 464

Base- 828 | 895 | 1020 | 977 | 1316 | 1440 | 895 | 516 | 610 | 741 | 755 | 737

Average
Wharton

Subsistence | 315 | 303 | 204 | 270 | 304 | 371 | 212 | 107 | 188 | 147 | 173 | 202

Base-Dry | 492 | 597 | 531 | 561 | 985 | 984 | 577 | 314 | 410 | 360 | 486 | 470

Base-
Average 838 | 906 | 1036 | 1011 | 1397 | 1512 | 906 | 522 | 617 | 749 | 764 | 746

" Daily average flow rates (cfs) as per pending Water Management Plan described in paragraph
8-05.
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TABLE 8-2
SCHEDULE OF RECOMMENDED COLORADO RIVER FRESHWATER INFLOW
VOLUMES TO MATAGORDA BAY

Inflow Operational Criteria Applicable in the Monthly (ac-ft)
Category"” Individual Months (ac-ft)
Spring Fall Intervening N/A
(March-June) | (July-Oct.) (Nov.-Feb.)
OP-4 289,000 205,000 133,000 N/A
OP-3 164,000 117,000 76,000 N/A
OP-2 112,000 80,000 52,000 N/A
OP-1 76,000 54,000 35,000 N/A
Threshold N/A N/A N/A 15,000

Tas per pending Water Management Plan described in paragraph 8-05. See Table 8-3 for definition of
Inflow Categories. (OP=Operational Criteria)

TABLE 8-3
CURRENT DEMAND PHASE FRESHWATER INFLOW TRIGGERS AND FLOW
LEVELS
When Combined Storage is.... | On this date.... Freshwater Inflow Criteria
Greater than 1.95 MAF" Jan. 1 or June 1 OP-4
Less than 1.95 MAF Jan. 1 or June 1 OP-3
Less than 1.50 MAF Jan. 1 or June 1 OP-2
Less than 1.30 MAF Jan. 1 or June 1 OP-1
Less than 1.00 MAF Jan. 1 or June 1 Threshold Only

Tas per pending Water Management Plan described in paragraph 8-05. (MAF=Million Acre-Feet)
(OP=Operational Criteria)

8-07. Hydroelectric Power. The power facility at Mansfield Dam consists of
three units, two with an upgraded capacity of 37,000 kilowatts each, and a third
with an upgraded capacity of 42,000 kilowatts, for a total capacity of 116,000
kilowatts. This plant represents 39.3 percent of the hydroelectric generating
capacity and 3.81 percent of the total generating capacity of the LCRA. The
hydroelectric power production from Mansfield Dam has been subordinated,
except in emergencies, to be a by-product of the release of water for other
purposes or when hydropower generation will not impair LCRA’s ability to satisfy
all stored water demands. To the maximum extent possible, releases of water
are made in a manner to take maximum advantage of the energy produced by
those releases.

8-08. Navigation. The initial 22.8 miles of the lower Colorado River is navigable
for barge traffic. Flows of more than 10,000 cfs will affect barge traffic on the
Gulf Intracoastal Waterway near the mouth of the Colorado River. The
Galveston District is notified of any flows expected to exceed 10,000 cfs.
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8-09. Drought Management Plan. The purpose of a Drought Management Plan
(DMP) is to provide a basic reference for water management decisions and
responses to a water shortage in the middle and lower Colorado River Basin.
This manual provides a plan for implementing actions necessary for conservation
of water supply and water quality storage depending on the severity of the
drought. Other key elements of the plan include establishing a criteria for water
supply curtailments which protect firm water demands, establish a reserve
storage pool, and provide for gradual curtailment of water in order to protect the
full demand of the first rice crop in all years of the critical drought. The new
proposed Water Management Plan that is currently being reviewed by TCEQ will
address these issues.

8-10. Flood Emergency Action Plans. The Flood Emergency Plan contains
detailed information and procedures taken by LCRA personnel in the event of an
imminent emergency. The plan provides the reporting sequence to use should
an emergency situation or unusual condition occur. This plan also contains
inundation maps showing the downstream area that would be flooded in the
event of a dam breach. The extent of inundation shown was based on dam
failure occurring at the peak of a PMF, an event which is extremely unlikely and
is the worst possible case that could occur. Should critical conditions develop
which may lead to failure of a facility or result in a large, uncontrolled release of
water, LCRA is authorized to commit immediately all available resources to
prevent structural damage and to minimize loss of life and property.

8-11. Frequencies. Since Mansfield Dam includes flood control storage, the
project has a direct impact on flows and elevation both upstream and
downstream of the dam. Each of the following frequency curves are the results
of a 78-year period-of-record (01 January 1930 through 31 December 2007)
reservoir regulation computer simulation of the Colorado River Basin. The
computer program and the river basin model are described in Section 8-12 of this
manual.

a. Inflow Frequency. Plate 8-2 shows the average maximum daily
inflow frequency curve for Lake Travis. The largest simulated daily inflow to Lake
Travis was 384,540 cfs occurring in September 1952. The annual inflow
frequency curve for historical computed inflow (1940-2011) is shown in Plate 8-
3(a). Plate 8-3(b) shows the annual inflow frequency curve based on the period-
of-record (1930-2007). The maximum simulated annual inflow to Lake Travis is
5,548,620 acre-feet in 1936, and the minimum simulated annual inflow to Lake
Travis is 152,020 acre-feet in 1963.

b. Pool Elevation Duration and Frequency. The annual pool elevation
duration curves are shown on Plates 8-4(a) and 8-4(b), and indicates that the
50™ percentile elevation of Lake Travis is 673.0 based on the historical record
from 1942-2011. The pool elevation probability curve is shown on Plate 8-5.
Lake Travis historic pool levels beginning in October 1942 is displayed on Plate
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8-6. The maximum observed elevation was 710.4 during the December 1991
flood and the minimum observed elevation was 614.18 during the August 1951
drought. Lake Travis reached elevation 626.1 in November 2011.

C. Key Control Points. The key control points used for the evacuation
of flood control storage in Lake Travis are the USGS gauges at Austin, Bastrop,
and Columbus. The stage-discharge rating curves for each of the key control
points are shown on Plates 4-14, 4-15 and 4-17.

8-12. Other_ Studies. A reservoir regulation computer program (SUPER),
developed by the Southwestern Division of the USACE, was used in developing
the water control plan. The computer program, as shown on Plate 8-7, was used
to simulate the daily operation of 10 existing reservoirs and the streamflow at 13
gauges within the Colorado River Basin for the historical period from 01 January
1930 through 31 December 2007. The Fort Worth District USACE Water
Resources Branch is in the process of developing a RiverWare model to replace
the SUPER model for future updates and analyses.

Various regimes of operating Mansfield Dam were compared for
hydropower generation benefits, lake damages, and downstream damages in
developing the water control plan. The USGS daily streamflow records were
used to determine the daily inflow into each lake and the daily runoff from the
intervening area between control points. Water consumption rates, evaporation
losses, mandatory irrigation releases, and hydroelectric generation demands
were accounted for in the day-to-day simulated operation of each of the lakes.

a. Examples of Regulation. Descriptions of the following floods are
based on the simulated results of the SUPER model. Descriptions of the
historical floods are in Section 4-06(b). Instantaneous peaks are frequently much
larger than daily inflows noted in the following sections.

1. Flood of 1935. The 1935 flood resulted in three different
peak daily inflows: On 19 May, an estimated 97,077 cfs was computed; on 07
June, 33,702 cfs was computed; and 216,280 cfs was computed on 15 June.
The total 62-day volume inflow was 3,227,687 acre-feet, tabulated from 16 May
through 16 July.

The water surface elevation at the beginning of the flood was
655.81 (May 4) and reached a maximum of 714.01, with a peak release of
65,547 cfs.

2. Flood of 1936. The 1936 flood resulted in a peak daily inflow
of 123,349 cfs on 22 September. The total 58-day volume was 4,297,228 acre-
feet, tabulated from 15 September through 11 November. The water surface
elevation at the beginning of the flood was 679.95 on 14 September and reached
a maximum elevation of 716.90 on 02 October with a peak release of 29,969 cfs
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on 22 September.

3. Flood of 1938. The 1938 flood resulted in a peak daily inflow
of 215,455 cfs on 25 July. The total 44-day volume inflow was 2,669,272 acre-
feet, tabulated from 20 July through 01 September. The water surface elevation
at the beginning of the flood was 680.17 on 19 July and reached a maximum of
720.63 on 28 July with a peak release of 90,002 cfs on 25 July.

4. Floods of 1957. Two separate floods occurred during 1957,
one in the spring and one in the fall. The spring flood produced two different
peak daily inflows: the first one was 126,714 cfs on 24 April and the second one
was 50,271 cfs on 15 May. The total 71-day volume inflow was 2,723,689 acre-
feet, tabulated from 23 April through 02 July. The water surface elevation at the
beginning of the spring flood was 654.96 on 22 April and reached a maximum of
692.38 on 06 June with a peak release of 30,000 cfs on 06 June.

The fall flood produced a peak daily inflow of 62,257 cfs on 16
October. The total 58-day volume inflow was 952,550 acre-feet, tabulated from
14 October through 10 December. The water surface elevation at the beginning
of the fall flood was 676.70 on 13 October and reached a maximum of 696.27 on
18 October with a peak release of 30,000 cfs on 20 October.

b. 1% ACE Frequency Flood. As part of the Flood Damage
Evaluation Project (Section 3-05), frequency pool elevations were determined for
Lake Travis with period-of-record (SUPER) and joint probability analyses. The
SUPER model was used to generate regulated period-of-record water surface
elevations at Lake Travis for the 78-year period-of-record extending from 1930 to
2007. The SUPER model allows for the simulation of the historic floods from the
1930s that occurred prior to Mansfield Dam construction. The maximum annual
pool elevations for Lake Travis were then plotted. Annual high inflow volume-
duration frequency curves were developed for Lake Travis for 1 through 10 day
durations. These data were then used to construct balanced 10-day hypothetical
frequency inflows to Lake Travis for selected probabilities. Historical Lake Travis
pool elevations were analyzed to create a pool elevation duration curve and
probability curve.

The balanced hypothetical inflow hydrographs were routed through Lake
Travis using the current operating plan and a 12-hour forecast time for a range of
initial lake level conditions. The set of maximum lake elevation versus probability
of the inflow flood values generated for each initial pool level define a conditional
probability curve for that initial level. There are multiple conditional reservoir
elevation probability curves for each initial lake level considered. The probability
of each initial elevation is taken from the reservoir elevation duration curve by
approximating the fraction of time that elevation prevails. The total reservoir
elevation probability at a given reservoir elevation is determined by summing for
all the conditional probability curves, the product of the conditional probability at
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that elevation and the probability of the initial pool. The resulting joint probability
curves along with the maximum annual peak pool elevations from the SUPER
simulation were plotted together to determine frequency pool elevations at Lake
Travis.

The 1% ACE frequency pool elevation for Lake Travis was determined to
be 721.5. This pool elevation has been mapped on the current effective Travis
County Federal Emergency Management Agency (FEMA) Flood Insurance Rate
Maps (FIRMs) (September 2008) for the Lake Travis area. The 2% ACE
frequency pool elevation for Lake Travis was determined to be 716.4.
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IX - WATER CONTROL MANAGEMENT

9-01. Responsibility and Organization.

a. Bureau of Reclamation. Mansfield Dam was originally financed and
owned by the U.S. Government through the BOR. A 13 March 1941 Contract
(see Exhibit E) between the LCRA and the BOR of the United States Department
of Interior designated the LCRA as the agency to operate and maintain the dam
for regulating the flow of the Colorado River and controlling the floods on the
river. The operational responsibilities along with allocated costs were included in
the contract supplement, dated 09 December 1948 (see Exhibit E).

The BOR made periodic examinations of the dam and related facilities,
and advised the LCRA of necessary upgrades or maintenance. By terms of an
agreement signed 30 May 1997, between the LCRA and the BOR, LCRA’s
remaining reimbursable obligation to the United States was satisfied, and the
BOR relinquished all rights and obligations to the project. The BOR is no longer
responsible for operation, maintenance, or oversight of Mansfield Dam.

b. Corps of Engineers. The role of the USACE is to prescribe
regulations for the use of flood control storage, between elevations 681.0 and
714.0, by authority of Section 7 of the Flood Control Act of 1944 (Exhibit I).
Reports of flooding conditions are made to the Southwestern Division and the
Office, Chief of Engineers, and followed by flood situation reports. An
"Organization Chart for Flood Control Regulation" is shown on Plate 9-1.

The USACE, in compliance with ER 1110-2-241 (see Appendix N), is
responsible for preparing and publishing a Water Control Manual for Mansfield
Dam. The manual includes the approved flood storage space water control plan
for the project, which plan is used at all times except when superseded by an
approved deviation as provided in Chapter VII. The Southwestern Division Water
Management Branch is responsible for reviewing and determining the
acceptability of the recommended water control plan and deviation requests as
needed.

C. Lower Colorado River Authority. By contract with the United
States, 13 March 1941, the LCRA is designated as the agent to operate and
maintain Mansfield Dam, at its own expense, for the purposes of regulating the
flow of the river and controlling floods on the river. The LCRA forecasts inflows
and directs water releases. The LCRA also collects, reports, and records
reservoir level, temperature, and weather condition data.

The LCRA is responsible for the operation and maintenance of the dam
and facilities and for the overall operation of the hydroelectric power generating
facilities and equipment. When the reservoir level is between elevation 681.0
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and 714.0 (flood storage space), the LCRA regulates the project in accordance
with the flood control plan as developed by the USACE and provided in Chapter
VII. The LCRA is responsible for specifying and scheduling releases when the
reservoir level is below elevation 681.0 (conservation storage space) or above
elevation 714.0 (surcharge storage space), or if the structural integrity of the dam
is at any time in question.

d. Other Federal Agencies. The NWS provides weather and river
forecast information which is used to make real-time operation decisions for
Mansfield Dam and Lake Travis. The USGS also provides streamflow data to aid
in real-time operation decisions.

e. State _and County Agencies. These agencies have no direct
responsibility in the operation and regulation of the project. The Texas
Commission on Environmental Quality (TCEQ) does oversee water rights and
instream/environmental flow requirements which indirectly impact operation of
Mansfield Dam, primarily in the conservation pool.

f. Private Organizations. Private organizations have no responsibility
in the operation and regulation of the project.

9-02. Interagency Coordination.

a. Local Press and Bulletins. The USACE, LCRA, and the NWS
coordinate in forecasting flood stages. Local agencies are provided flood
forecasts issued by the NWS. These forecasts are supplemented by the LCRA
and the USACE with information on observed conditions for local flood protection
and rescue and relief requirements. In addition, the LCRA and the USACE,
through their Public Affairs and Emergency Management Offices, make press
releases of flood emergency situations for the news media in the area of interest.

b. National Weather Service. The NWS, LCRA, and the USACE
exchange hydrometeorologic data and reports in obtaining and disseminating
data.

C. United States Geological Survey. The USGS develops the stage
versus discharge curves for the stream gauges and maintains the stream gauges
(except for those entirely owned and operated by LCRA). Water quality data,
both upstream and downstream from Mansfield Dam, are also collected at select
stream gauge locations.

d. Power Marketing Agency. The LCRA is the agency responsible for
generating and marketing hydroelectric power from Mansfield Dam in conjunction
with the Electric Reliability Council of Texas (ERCOT).

e. Other Federal, State or Local Agencies. The BOR designed and
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constructed Mansfield Dam and made periodic inspections of the operational
facilities and the structure. After the loan from the BOR was reimbursed, the
BOR is no longer involved with Mansfield Dam, and the LCRA has developed a
dam safety inspection program.

9-03. Interagency Agreements. Provisions contained in Section 7 of the Flood
Control Act of 1944 require that the USACE prescribe the regulations governing
the flood control operations of Mansfield Dam (see Exhibit I).

9-04. Commissions, River Authorities, Compacts and Committees. The LCRA
conducts the water control activities of the Colorado River Basin directly affecting
the operation of Lake Travis. The function of the LCRA is stated in Texas State
Senate Bill #115, 64th Legislature, Regular Session, signed by the Governor, 28
April 1975, cited as the Lower Colorado River Authority Act. The TCEQ issues
and regulates permits for the use of water in the Colorado River Basin.

9-05. Reports. Table 9-1 describes the following reports, when the report is
required, the regulation requiring the report, and the plate number of an example
report.

a. Daily Report. The daily report is prepared by the Water Resources
Branch. It contains water control information of most of the major lakes in the
Fort Worth District. An example of the daily Report is shown on Plate 9-2. A
copy of the report is sent to subscribing offices and agencies. The daily report is
also available on the Internet at the following Uniform Resource Locator (URL)
address: http://www.swf-wc.usace.army.mil

b. Monthly Reports. The Water Resources Branch, in accordance
with ER 1110-2-240, prepares monthly reservoir reports. These reports are
monthly tabular records (Plate 9-3) of reservoir operation for all reservoirs that
are under the supervision of, or of direct interest to, the Fort Worth District.

C. Flood Situation Reports. The USACE Emergency Operation
Center (EOC) submits situation reports during floods in accordance with ER 500-
1-1. This report contains reservoir pertinent data, name of reservoir, reservoir
stage, predicted maximum stage and anticipated date, rates of inflow and outflow
in cfs, percent of flood control storage utilized to date, and any special
information pertinent to the flood situation.

d. Post Flood Reports. Post flood reports may be prepared by the
USACE SWF EOC, in accordance with ER 500-1-1, when a flood has caused
major damage. The report describes flood emergency operations performed by
the USACE, LCRA, and other agencies and includes available hydrologic
information, damage estimates, and other engineering data considered essential
for flood control and floodplain studies. The report is prepared using information
compiled and prepared by the Water Resources Branch and is completed within
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approximately three months of the time of flooding, including statement of final
damage costs.

e. Annual Report. This report is prepared by the Fort Worth District’s
Water Management Section for the Southwestern Division, Water Management
Branch. The report contains a summation of the general conditions of the river
basins and the activities and accomplishments of the Water Resources Branch
for the preceding year.

TABLE 9-1
TABULATION OF REPORTS
. Regulation
Name of Report When Required Requiring Report Plate
Morning Report Daily 9-2
Monthly Reservoir Monthly ER 1110-2-240 9-3
Report
Flood Situation During Floods ER 500-1-1
Report
Post Flood Following a Flood ER 500-1-1
Reports Causing Major
Damage
Annual Reports Annually ER 1110-2-240
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TABLE 4-5
MAJOR STORMS AND FLOODS, COLORADO RIVER BASIN

Routed
Peak River Peak Peak Flood Flood
Date of Storm Duration Rainfall Gauge Discharge | Discharge Date of Volume Volume
Storm Center (days) (inches) Location (cfs) (cfs) Peak (ac-ft) (inches)
Jul 1869 - - - Austin 520,000 - Jul 7 - -
Apr 1900 - - - Austin 236,000" - Apr7 - -
Dec 1913 Austin 5 14.07 Austin 164,000 - Dec 4 1,907,900 1.36
San Saba 64,000 - Jun 15 98,200 0.61
Llano 388,000 - Jun 14 - -
Jun 1935 Segovia 8 18.30 Austin 481,000 60,000% Jun 15 3,290,000 2.34
Smithville 305,000 ) Jun 16 - -
Columbus 177,000 Jun 19 2,944,800 1.90
San Saba 219,000 - Sep 21 2,147,000 2.19
Ft. Austin 234,000 150,000 Sep 28 3,247,800 2.31
Sep 1936 | pieKavett 3 3000 1 smithwille | 148,000 ) Sep 29 i )
Columbus 123,000 - Oct 2 3,333,900 2.13
San Saba 224,800 . Jul 23 2,062,100 2.09
Austin 276,000 157,000 Jul 25 2,439,500 1.74
Jul 1938 Sloan 6 21.24 | smithville | 209,000 ) Jul 27 i -
Columbus 156,000 - Jul 29 2,063,600 1.33




TABLE 4-5
MAJOR STORMS AND FLOODS, COLORADO RIVER BASIN
(CONTINUED)

¢ SvlL

Routed
Peak River Peak Peak Flood Flood
Date of Storm Duration Rainfall Gauge Discharge | Discharge Date of Volume Volume
Storm Center (days) (inches) Location (cfs) (cfs) Peak (ac-ft) (inches)
San Saba 69,000 - Sep 11 219,900 0.22
Near Llano 232,000 - Sep 10 231,500 1.03
Sep 1952 Blanco 3 28.80 Jo(h:nson 441,000 - Sep 11 370,000 7.33
ity
Austin 3,720 803,000% Sep 17 - -
Apr-Jun (Various San Saba 66,200 - May 14 1,587,600 1.61
1957 Locations) 120 - LIanp 47,200 - May 27 401,800 1.78
Austin 40,800 426,000 Jun 4 - -
San Saba 26,000 - Dec 20 50,300 0.31
Llano 83,500 - Dec 20 183,500 0.82
Dec 1991 Medina 6 15.59 Johnson 89,000 - Dec 21 192,400 4.01
City
Austin - 260,000% Dec 21 - -
San Saba 19,000 - Jun 23 - -
Llano 328,000 - Jun 23 254,000 1.41
Jun 1997 Bandera 3 19.72 Johnson 94,900 - Jun 22 122,400 2.55
City
Austin 32,000 340,000% Jun 23 - -

Discharge was caused by the failure of the Austin Dam.
?Estimated discharges that would have occurred if the upstream reservoirs had been in operation at the time the flood occurred.
¥Estimated discharges that would have occurred if the upstream reservoirs had not been constructed.
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TABLE 4-6

MAJOR FLOODS IN COLORADO RIVER BASIN, 1869-1940

DATA PRIOR TO MANSFIELD DAM IMPOUNDMENT — SEPT. 1940

Colorado River Llano River Pedernales River Colorado River
Near San Saba" At Llano? Near Johnson City* At Austin
Date Stage/Discharge Stage/Discharge Stage/Discharge Stage/Discharge
(Feet) (CFS) (Feet) (CFS) (Feet) (CFS) (Feet) (CFS)

Jul 1869 - - - - 40.40 155,000 51.00 520,000
Jun 1899 - - - - - - 23.80 113,000
Apr 1900 - - - - - - 33.50 236,000
Sep 1900 58.40 184,000 - - - - - 15,000
Apr 1908 - - - - - - 21.60 164,000
Dec 1913 - - - - - - 27.00 164,000
Sep 1915 - - - - - - 21.00 98,000
Sep 1921 - - - - - - 19.43 77,600
Spring 1922 - 163,000 - - - - 22.60 120,000
May 1929 - - - - 40.40 155,000 27.35 132,000
Oct 1930 39.90 78,900 22.30 122,000 12.60 13,900 22.50 97,600
May 1935 41.00 86,000 - - - - - 150,000
Jun 1935 - 71,000 37.00 388,000 32.00 105,000 41.20 487,000
Sep 1935 56.70 179,000 22.90 130,000 28.40 85,300 31.40 234,000
May 1936 - - - - - - - 69,300
Sep 1936 56.70 179,000 22.90 130,000 28.40 85,300 31.40 234,000
Jul 1938 63.20 224,000 21.43 110,000 - - 32.10 276,000
Jul 1940 - - - - - - 17.44 45,700

Near Chadwick 1915-1922. Near Tow 1923-1930.

ZINear Castell 1923-1939.
¥Near Spicewood 1923-1939.
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1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963

TABLE 4-8
MANSFIELD DAM AND LAKE TRAVIS

COMPUTED MONTHLY AND ANNUAL INFLOW

VOLUME IN THOUSANDS OF ACRE-FEET

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANNUAL
141.90 80.14 261.13 367.34 849.80
136.49 243.25 375.58 625.71 997.13 604.65 264.38 116.55 104.52 282.25 151.56 79.69 3981.76
79.61 86.41 54.81 183.89 351.93 174.14 48.71 168.42 254.86 365.12 165.69 104.25 2037.83
68.92 91.34 137.57 111.20 92.73 161.47 58.51 21.11 24.48 43.38 41.36 62.85 914.91
77.05 74.35 159.72 80.43 335.84 180.62 68.06 190.51 167.42 55.77 79.20 97.97 1566.84
143.72 135.64 168.45 192.47 84.83 90.60 335.09 67.86 93.76 78.92 48.24 82.05 1521.63
108.46 138.63 129.85 174.34 149.87 66.23 84.52 62.72 57.86 75.45 158.75 124.49 1331.17
190.47 63.41 102.27 73.90 50.83 56.43 56.71 56.24 45.11 63.23 63.09 51.01 872.70
41.46 62.99 53.48 77.02 60.90 213.52 140.18 67.51 61.47 30.43 14.51 45.79 869.26
41.69 72.86 41.08 138.38 359.00 137.41 94.77 62.28 83.86 46.62 44.42 23.11 1145.47
9.38 18.91 31.02 56.31 55.26 63.38 37.02 43.61 43.75 10.07 20.85 11.10 400.65
1.38 35.36 19.78 29.25 44.99 71.40 118.68 119.03 79.48 33.71 13.36 4.05 570.47
10.33 1.86 3.08 22.46 56.61 58.03 123.41 126.75 767.33 4.53 18.41 94.01 1286.81
54.68 28.31 22.15 30.59 81.74 37.18 10.22 41.39 58.43 75.81 19.52 18.24 478.25
35.07 11.67 12.92 22.81 264.60 89.42 62.11 22.33 17.43 12.99 0.11 1.57 553.03
13.16 27.21 5.83 7.05 406.01 298.65 170.74 130.22 139.42 100.30 54.63 23.03 1376.25
38.80 3.14 0.21 12.95 20447 65.07 17.18 22.49 31.15 7.86 26.98 20.83 541.13
14.05 22.92 36.14 691.10 1716.69  813.04 85.36 99.65 83.39 611.86 226.76 131.17 4532.13
172.86 339.66 235.14 147.11 256.63 299.32 132.63 48.82 107.61 69.73 73.60 81.87 1964.97
61.61 33.25 38.36 78.43 50.79 175.71 193.45 114.84 41.25 877.39 93.75 162.16 1920.99
198.29 210.00 115.28 128.16 77.05 108.07 91.65 144.16 28.25 82.19 42.18 135.67 1360.95
118.14 211.01 138.64 89.23 70.02 368.19 165.14 109.11 89.06 102.76 67.31 87.55 1616.15
79.41 49.14 6.27 33.21 27.86 51.53 42.92 69.13 105.27 150.84 14.64 9.26 639.48
17.86 25.64 4.64 17.95 5.46 3.18 3.76 6.15 12.25 3.90 28.31 22.92 152.02
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1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988

TABLE 4-8
MANSFIELD DAM AND LAKE TRAVIS
COMPUTED MONTHLY AND ANNUAL INFLOW
VOLUME IN THOUSANDS OF ACRE-FEET
(CONTINUED)

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANNUAL
15.24 35.22 49.65 40.40 84.92 77.00 72.87 45.49 231.49 27.97 52.07 14.38 746.71

21.48 161.62 35.21 31.46 745.53 166.14 24.39 53.17 131.97 56.75 46.28 95.64 1569.63
35.49 40.12 34.04 142.31 201.95 54.01 59.52 30.41 157.43 50.17 7.29 12.81 825.55

10.60 54.67 19.50 8.83 59.44 46.31 76.18 60.80 85.67 55.11 34.36 22.51 533.96
616.91 171.08 397.59 290.48 508.86 201.38 68.23 49.00 28.37 17.06 16.24 24.85 2390.04
18.27 24.21 41.26 106.63 233.15 91.11 80.09 69.84 47.26 286.51 129.84 101.13 1229.40
134.96 105.62 430.96 123.14 143.60 185.31 51.72 50.16 147.07 17.39 5.64 10.96 1406.53
16.42 9.37 8.49 7.65 2.36 56.77 108.47 185.95 107.41 406.04 113.11 76.57 1098.61
90.00 38.21 18.61 43.81 164.57 96.38 50.81 42.32 48.62 54.55 35.74 36.96 720.57

95.04 42.33 61.04 64.13 118.09 98.48 136.15 82.18 55.24 315.28 41.49 34.49 1143.94
42.16 26.18 22.95 19.57 165.35 29.95 20.29 342.58 338.35 294.36 388.23 99.78 1789.75
141.29 388.45 113.98 147.48 549.92 272.86 98.89 64.72 28.52 41.75 19.25 22.10 1889.21
29.17 18.52 24.27 97.11 99.88 96.53 313.89 45.96 95.42 58.52 116.71 41.08 1037.04
70.87 61.91 96.71 690.54 324.52 94.82 31.67 20.77 26.52 18.63 19.28 7.00 1472.23
19.72 21.94 17.02 16.75 32.79 104.27 96.95 318.32 76.61 15.17 37.29 21.45 778.27

63.70 89.80 100.26 129.16 98.81 192.85 47.69 74.42 39.27 6.13 14.78 15.04 871.81

16.87 18.66 21.23 60.78 140.21 96.07 46.25 38.36 155.95 149.87 22.83 31.60 798.68

33.72 25.56 138.51 111.89 90.43 570.91 99.63 54.04 44.48 295.21 90.24 45.51 1600.11
24.99 38.39 48.48 61.05 156.96 184.88 154.75 59.18 13.77 4.86 24.60 11.34 783.25

18.05 39.38 75.68 25.96 167.91 94.73 26.84 30.67 53.76 16.45 15.71 23.73 588.86

14.90 15.29 7.33 19.68 44.77 91.50 73.09 58.44 69.06 153.06 27.52 118.93 693.57
217.71 96.87 117.93 56.53 45.71 50.48 40.90 41.12 42.08 192.81 49.27 77.22 1028.62
35.46 89.54 30.17 22.16 103.08 259.12 28.51 30.93 161.30 344.21 160.01 304.69 1569.18
166.88 17.71 266.26 76.49 235.74 1115.28 179.34 58.82 131.45 2412 53.22 53.13 2378.44
47.19 33.38 42.44 40.13 50.61 108.21 137.51 88.56 83.85 65.52 10.58 12.20 720.17
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1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011

Total

Avg.

TABLE 4-8
MANSFIELD DAM AND LAKE TRAVIS

COMPUTED MONTHLY AND ANNUAL INFLOW

VOLUME IN THOUSANDS OF ACRE-FEET

(CONTINUED)

JAN FEB MAR APR MAY JUN JUL AUG SEP OoCT NOV DEC ANNUAL
47.94 40.87 33.37 23.87 102.67 118.21 19.70 78.15 61.26 6.81 5.35 2.44 540.54
9.25 19.16 53.41 73.09 429.08 53.16 117.25 70.56 171.13 30.49 23.85 18.82 1069.25
65.11 56.68 46.04 78.62 107.72 137.81 19.28 43.02 97.89 42.68 51.81 1160.24 1906.88
424.77 1350.86 648.11 277.51 289.94 465.32 2.24 39.65 81.58 49.61 71.50 56.79 3757.88
60.64 73.61 150.41 118.71 96.73 78.37 36.27 26.11 56.79 28.26 20.95 28.14 774.98
32.47 59.85 31.92 57.96 232.96 101.35 27.51 84.46 405.74 28.51 19.70 28.91 1111.22
31.20 59.30 35.30 58.61 22.00 116.11 25.31 86.61 999.6 49.70 71.50 56.81 1611.80
60.60 73.60 150.40 11.87 96.71 71.70 36.31 26.11 54.70 215.09 45.83 87.44 930.33
62.50 253.26 486.51 422.78 272.98 1180.2 166.91 38.58 15.14 54.81 21.59 45.39 3020.65
65.41 111.17 349.65 122.96 18.407 15.32 78.60 144.15 72.97 172.42 129.77 72.51 1353.34
40.10 19.47 78.26 31.07 92.89 45.47 57.65 74.52 1.38 4.28 2.82 11.71 459.64
20.21 18.54 16.10 13.22 40.37 23.92 46.98 79.66 56.95 113.26 504.34 58.02 991.61
99.81 86.76 148.01 104.44 115.59 23.86 32.57 39.61 44.10 42.09 325.47 63.08 1125.38
51.90 12.63 29.73 23.80 7.47 91.14 999.20 61.21 37.41 76.28 58.98 87.12 1536.91
60.49 128.16 103.41 51.81 41.34 133.91 57.54 48.21 54.30 53.14 16.62 14.59 763.53
54.50 39.38 50.30 208.49 70.58 372.24 81.98 120.04 36.26 45.67 723.33 135.98 1938.86
117.41 162.79 305.81 115.04 82.08 86.98 43.02 98.56 54.11 3.56 5.37 9.74 1084.57
24.30 21.20 30.71 53.87 101.23 42.32 27.75 27.74 35.55 33.37 8.81 16.65 423.60
40.90 9.00 268.79 80.42 299.22 811.73 692.36 253.41 134.35 32.55 23.74 25.77 2672.28
51.70 16.81 24.90 35.02 66.39 8.68 39.64 42.80 49.30 31.43 14.22 6.43 387.39
7.21 2.73 41.60 59.97 58.11 46.41 42.05 56.61 46.30 208.54 83.47 52.38 705.40
119.01 227.31 119.62 109.11 68.13 20.85 46.23 13.26 114.57 5.52 2.55 9.47 855.63
21.40 9.32 3.92 0 27.85 79.50 26.01 50.26 27.64 15.31 11.32 20.63 293.18
5279.19 6503.30 7318.24  7590.27 13200.84 12747.07 7252.04 5519.33 7748.54 7575.98 5502.59 5226.12 90613.70
74.35 91.60 103.07 108.43 185.93 179.54 102.14 77.74 107.62 105.22 76.43 72.59 1276.25




TABLE 4-9
MANSFIELD DAM AND LAKE TRAVIS
INFLOW VOLUME FREQUENCY

Frequency of Monthly Inflow Volume in Thousands of Acre-Feet
Oi;‘égfsr;ce JAN | FEB | MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC
5 102 123 152 151 262 240 138 106 138 148 100 96
10 160 202 241 241 407 385 210 146 216 256 173 158
25 260 341 393 399 649 652 335 209 361 454 313 267
50 360 475 536 555 874 927 456 267 515 653 463 374
100 485 640 709 748 1140 | 1284 603 335 719 903 662 507
Median 47 40 47 69 97 95 59 59 60 50 36 35

L-6'vL

Note: Monthly frequencies were determined by graphical analysis of inflow volumes. The inflow volumes were computed based on
change in reservoir storage for the period October 1940 to September 2011.




TABLE 7-2
MANSFIELD DAM AND LAKE TRAVIS
NORMAL FLOOD CONTROL REGULATIONS SCHEDULE

L-¢'L1

Condition Reservoir Level Release " Controlling Stages and Discharges at Downstream Control
(ft) (cfs) Points
Pool Rising or Below 681 As Specified by the 33.0 ft (30,000 cfs) at Austin — USGS Gauge
Falling Authority 08158500
27.2 ft (45,000 cfs) at Bastrop — USGS Gauge
0815920
35.5 ft (50,000 cfs) at Columbus — USGS Gauge
08161000
Pool Rising Forecast: 681-683 3,000 ? to 7,500 33.0 ft (30,000 cfs) at Austin
27.2 ft (45,000 cfs) at Bastrop
35.51t (50,000 cfs) at Columbus
Pool Rising Forecast: 683-685 5,000 to 30,000 33.0 ft (30,000 cfs) at Austin
27.2 ft (45,000 cfs) at Bastrop
35.5 ft (50,000 cfs) at Columbus
Pool Rising Forecast: 685-691 5,000 to 30,000 33.0 ft (30,000 cfs) at Austin
(a) During January, 27.2 ft (45,000 cfs) at Bastrop
February, March, April, 35.5 ft (50,000 cfs) at Columbus

July, August,
November, December.

(b) During May, June, 30,000 33.0 ft
September, October 27.2 ft 45,000 cfs) at Bastrop
35.5ft 50,000 cfs) at Columbus

30,000 cfs) at Austin

27.2 ft 45,000 cfs) at Bastrop

( )
( )
( )
Pool Rising Forecast: 691-710 30,000 33.0 ft (30,000 cfs) at Austin
( )
35.5 ft (50,000 cfs) at Columbus
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TABLE 7-2
MANSFIELD DAM AND LAKE TRAVIS

NORMAL FLOOD CONTROL REGULATIONS SCHEDULE

(CONTINUED)

Pool Rising

Forecast: 710-714

50,000 No Stage Control (50,000 cfs) at Austin
No Stage Control (50,000 cfs) at Bastrop
No Stage Control (50,000 cfs) at Columbus

Pool Rising

Forecast: 714-722 %

90,000 ¥ No controls. See footnote 3.

Pool Rising

Forecast: above 722

In accordance with the LCRA’s surcharge operation plan, opening of the remaining
closed conduit gates will proceed until:

a) A revised forecast indicates the pool will peak at or below elevation 722 feet, at
which time opening of additional conduit gates will cease.

Or,
b) The LCRA directs an alternative course of action for protecting the safety of the
structure.

Pool Falling

Above 722 to 714

In accordance with the LCRA’s surcharge operation plan, no additional conduit gates
will be opened. Previously opened conduit gates will remain open until the pool has
receded to elevation 714 feet or the LCRA directs an alternative course of action for
protecting the safety of the structure.

Pool Falling

714-710

50,000 No Stage Control | (50,000 cfs) at Austin
No Stage Control | (50,000 cfs) at Bastrop
No Stage Control | (50,000 cfs) at Columbus

Pool Falling

710-691

30,000 33.0 ft (30,000 cfs) at Austin
27.2 ft (45,000 cfs) at Bastrop
35.5 ft (50,000 cfs) at Columbus
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MANSFIELD DAM AND LAKE TRAVIS

TABLE 7-2

NORMAL FLOOD CONTROL REGULATIONS SCHEDULE

(CONTINUED)

Pool Falling 691-685: 30,000 33.0 ft (30,000 cfs) at Austin
(a) During May, June, 27.2 ft (45,000 cfs) at Bastrop
September, October. 35.5 ft (50,000 cfs) at Columbus
(b) During January, 5,000 to 33.0ft (30,000 cfs) at Austin
February, March, April, | 30,000 27.2 ft (45,000 cfs) at Bastrop
July, August, 35.51t (50,000 cfs) at Columbus
November, December.
Pool Falling 685-683 5,000 to 33.0 ft (30,000 cfs) at Austin
30,000 27.2 ft (45,000 cfs) at Bastrop
35.5 ft (50,000 cfs) at Columbus
Pool Falling 683-681 3,0007 to 33.0 ft (30,000 cfs) at Austin
7,500 27.2 ft (45,000 cfs) at Bastrop
35.5 ft (50,000 cfs) at Columbus

" Subject to the specified controlling discharges at downstream control points. Releases from the dam, when combined with
downstream inflows to the Colorado River, shall not contribute to an exceedance of the specified controlling discharges.
Normal hydroelectric turbine releases may be reduced only to prevent them from contributing to an exceedance of
downstream control discharges. Control discharges will not be modified due to minor shifts in the respective control point
stage-discharge relationships, but will be reassessed if significant shifts indicate the possibility of negative impacts.

2’ Minimum daily average release. Release need not be continuous throughout the day.

¥ Release shall be the lessor of 90,000 cfs or the forecast peak rate of reservoir inflow. As the reservoir level exceeds
elevation 714 feet, or is forecast to exceed elevation 722 feet, the LCRA will assume responsibility for specifying and

scheduling releases as required to protect the safety of the structure to the maximum extent possible.
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TABLE 7-3

DISCHARGE (cfs) vs. ELEVATION FOR ONE OPEN FLOOD CONDUIT

MANSFIELD DAM

Elevation 0 1 2 3 4 5 6 7 8 9
540 588 774 1296 1384 1467
550 1545 1619 1690 1758 1823 1886 1946 2004 2061 2116
560 2169 2221 2272 2321 2370 2417 2463 2508 2552 2595
570 2638 2679 2720 2760 2800 2838 2877 2914 2951 2987
580 3023 3058 3093 3122 3161 3195 3228 3260 3292 3324
590 3355 3386 3416 3446 3476 3506 3535 3563 3592 3620
600 3648 3675 3702 3729 3756 3782 3808 3834 3860 3885
610 3910 3935 3960 3984 4008 4032 4056 4079 1403 1426
620 4149 4171 4194 4216 4238 4260 4282 4303 4324 4346
630 4367 4387 4408 4428 4449 4469 4489 4509 4528 4548
640 4567 4586 4606 4624 4643 4662 4680 4699 4717 4735
650 4753 4771 4789 4806 4824 4841 4858 4875 4892 4909
660 4926 4942 4959 4975 4991 5007 5023 5039 5055 5071
670 5086 5102 5117 5132 5147 5162 5177 5192 5207 5222
680 5236 5251 5265 5279 5294 5308 5322 5335 5349 5363
690 5377 5390 5404 5417 5430 5443 5456 5470 5482 5495
700 5508 5521 5533 5346 5558 5571 5583 5595 5607 5619
710 5631 5643 5655 5667 5679 5690 5702 5713 5724 5736
720 5747
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TABLE 7-4(a)
LAKE TRAVIS ELEVATION-CAPACITY"

CONTENTS IN ACRE-FEET

Elevation (feet) 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
500 0 0 0 0 0 0
501 0 1 1 1 1 1 2 3 4 6
502 8 11 14 17 21 25 30 35 40 45
503 51 57 63 70 78 85 93 102 110 119
504 128 138 148 158 169 180 191 203 215 228
505 241 254 268 283 298 313 330 346 364 382
506 400 418 438 457 477 497 518 539 560 582
507 605 628 652 677 702 727 753 779 806 834
508 862 890 918 948 977 1,007 1,037 1,067 1,098 1,129
509 1,160 1,192 1,224 1,256 1,288 1,321 1,354 1,387 1,420 1,454
510 1,488 1,522 1,557 1,592 1,627 1,662 1,698 1,733 1,770 1,806
511 1,843 1,880 1,917 1,955 1,993 2,031 2,070 2,109 2,148 2,188
512 2,227 2,268 2,308 2,349 2,390 2,431 2,473 2,515 2,557 2,600
513 2,642 2,685 2,729 2,772 2,816 2,860 2,904 2,949 2,994 3,039
514 3,084 3,130 3,176 3,222 3,268 3,314 3,361 3,408 3,456 3,504
515 3,552 3,601 3,650 3,700 3,750 3,800 3,850 3,901 3,953 4,004
516 4,056 4,108 4,161 4,214 4,267 4,320 4,374 4,428 4,482 4,536
517 4,591 4,647 4,703 4,759 4,816 4,874 4,931 4,989 5,048 5,107
518 5,166 5,226 5,286 5,347 5,408 5,469 5,531 5,593 5,656 5,719
519 5,782 5,846 5,911 5,975 6,040 6,106 6,172 6,238 6,304 6,371
520 6,438 6,506 6,574 6,642 6,710 6,779 6,848 6,917 6,986 7,056
521 7,126 7,196 7,266 7,337 7,408 7,479 7,551 7,623 7,695 7,768
522 7,841 7,915 7,990 8,065 8,140 8,216 8,292 8,369 8,446 8,524
523 8,602 8,681 8,760 8,840 8,920 9,001 9,082 9,163 9,245 9,328
524 9,411 9,494 9,578 9,662 9,747 9,832 9,917 10,003 10,089 10,175
525 10,262 10,349 10,436 10,524 10,612 10,700 10,788 10,877 10,966 11,056
526 11,146 11,236 11,326 11,416 11,507 11,598 11,689 11,781 11,873 11,966
527 12,059 12,152 12,246 12,340 12,434 12,529 12,624 12,720 12,816 12,912
528 13,009 13,106 13,203 13,301 13,399 13,497 13,596 13,695 13,794 13,894
529 13,994 14,094 14,194 14,295 14,396 14,498 14,599 14,701 14,803 14,906
530 15,009 15,112 15,216 15,319 15,424 15,528 15,633 15,738 15,844 15,950
531 16,056 16,162 16,269 16,376 16,483 16,590 16,698 16,806 16,914 17,023
532 17,132 17,241 17,350 17,460 17,570 17,680 17,790 17,901 18,012 18,123




cevil

TABLE 7-4(a)
LAKE TRAVIS ELEVATION-CAPACITY"

CONTENTS IN ACRE-FEET

Elevation (feet) 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
533 18,234 18,346 18,458 18,571 18,683 18,796 18,909 19,022 19,136 19,250
534 19,364 19,478 19,593 19,708 19,823 19,939 20,055 20,172 20,289 20,406
535 20,524 20,643 20,762 20,881 21,001 21,122 21,243 21,364 21,486 21,608
536 21,730 21,853 21,977 22,101 22,225 22,350 22,475 22,601 22,727 22,854
537 22,981 23,108 23,236 23,364 23,493 23,622 23,751 23,881 24,012 24,142
538 24,274 24,405 24,537 24,670 24,803 24,936 25,070 25,203 25,338 25,473
539 25,608 25,743 25,879 26,015 26,152 26,289 26,426 26,563 26,701 26,840
540 26,978 27,117 27,257 27,396 27,537 27,677 27,818 27,959 28,100 28,242
541 28,384 28,526 28,669 28,812 28,956 29,099 29,244 29,388 29,533 29,678
542 29,823 29,969 30,115 30,262 30,409 30,556 30,704 30,852 31,001 31,150
543 31,299 31,449 31,599 31,750 31,901 32,052 32,204 32,356 32,508 32,661
544 32,814 32,968 33,122 33,276 33,431 33,586 33,742 33,898 34,055 34,212
545 34,370 34,528 34,688 34,848 35,008 35,170 35,332 35,494 35,657 35,820
546 35,984 36,148 36,313 36,479 36,645 36,812 36,979 37,147 37,315 37,484
547 37,653 37,823 37,993 38,164 38,335 38,507 38,679 38,852 39,025 39,198
548 39,372 39,547 39,722 39,897 40,072 40,248 40,425 40,602 40,779 40,956
549 41,134 41,313 41,492 41,671 41,851 42,031 42,212 42,393 42,574 42,756
550 42,939 43,122 43,306 43,490 43,675 43,860 44,046 44,232 44,418 44,606
551 44,793 44,082 45,170 45,360 45,550 45,740 45,931 46,122 46,314 46,507
552 46,699 46,893 47,087 47,281 47,476 47,672 47,868 48,064 48,261 48,458
553 48,656 48,855 49,054 49,253 49,453 49,654 49,855 50,056 50,259 50,461
554 50,664 50,867 51,071 51,275 51,480 51,685 51,891 52,097 52,303 52,510
555 52,717 52,925 53,133 53,342 53,551 53,760 53,970 54,180 54,391 54,602
556 54,814 55,026 55,239 55,452 55,665 55,879 56,093 56,308 56,523 56,738
557 56,954 57,171 57,388 57,605 57,823 58,041 58,260 58,479 58,699 58,919
558 59,139 59,360 59,582 59,804 60,026 60,249 60,472 60,696 60,921 61,147
559 61,372 61,599 61,826 62,054 62,282 62,511 62,741 62,971 63,202 63,433
560 63,665 63,897 64,130 64,363 64,597 64,832 65,067 65,303 65,539 65,776
561 66,013 66,251 66,490 66,730 66,971 67,212 67,454 67,697 67,940 68,184
562 68,429 68,675 68,921 69,168 69,415 69,663 69,912 70,161 70,411 70,662
563 70,913 71,165 71,418 71,671 71,925 72,179 72,434 72,689 72,946 73,202
564 73,460 73,718 73,977 74,236 74,496 74,756 75,017 75,279 75,541 75,804
565 76,068 76,332 76,596 76,862 77,128 77,394 77,661 77,928 78,197 78,465
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TABLE 7-4(a)
LAKE TRAVIS ELEVATION-CAPACITY"

CONTENTS IN ACRE-FEET

Elevation (feet) 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
566 78,734 79,004 79,275 79,546 79,817 80,089 80,362 80,636 80,910 81,185
567 81,461 81,737 82,014 82,292 82,571 82,851 83,131 83,412 83,694 83,977
568 84,260 84,544 84,829 85,115 85,401 85,687 85,975 86,263 86,552 86,842
569 87,132 87,423 87,715 88,007 88,301 88,595 88,889 89,185 89,481 89,778
570 90,075 90,374 90,673 90,973 91,273 91,574 91,877 92,179 92,483 92,788
571 93,093 93,399 93,706 94,013 94,322 94,631 94,941 95,251 95,563 95,875
572 96,187 96,501 96,816 97,132 97,449 97,766 98,085 98,405 98,726 99,047
573 99,369 99,693 100,017 100,342 100,667 100,994 101,322 101,650 101,979 102,309
574 102,640 102,972 103,305 103,639 103,973 104,308 104,644 104,981 105,319 105,657
575 105,997 106,337 106,679 107,021 107,364 107,708 108,052 108,398 108,745 109,092
576 109,440 109,789 110,139 110,490 110,842 111,194 111,548 111,903 112,258 112,614
577 112,972 113,330 113,690 114,051 114,412 114,775 115,139 115,503 115,869 116,236
578 116,604 116,973 117,344 117,715 118,087 118,461 118,836 119,211 119,588 119,965
579 120,344 120,723 121,104 121,485 121,868 122,251 122,636 123,021 123,407 123,794
580 124,181 124,570 124,960 125,351 125,742 126,135 126,528 126,922 127,318 127,714
581 128,110 128,508 128,907 129,306 129,706 130,107 130,509 130,912 131,316 131,720
582 132,126 132,532 132,939 133,347 133,756 134,165 134,575 134,986 135,398 135,811
583 136,224 136,638 137,063 137,469 137,885 138,302 138,720 139,138 139,557 139,977
584 140,398 140,819 141,241 141,664 142,087 142,511 142,937 143,362 143,789 144,215
585 144,643 145,072 145,501 145,931 146,362 146,793 147,225 147,658 148,092 148,526
586 148,961 149,397 149,834 150,271 150,709 151,148 151,588 152,028 152,469 152,911
587 153,353 153,797 154,241 154,686 155,132 155,679 156,028 156,477 156,927 157,378
588 157,830 158,284 158,738 159,194 159,650 160,108 160,567 161,027 161,488 161,951
589 162,414 162,879 163,344 163,811 164,279 164,748 165,218 165,689 166,162 166,635
590 167,110 167,586 168,063 168,541 169,019 169,499 169,980 170,461 170,944 171,427
591 171,911 172,396 172,882 173,368 173,856 174,344 174,833 175,323 175,814 176,306
592 176,798 177,291 177,785 178,280 178,776 179,272 179,770 180,268 180,767 181,267
593 181,767 182,268 182,770 183,273 183,777 184,281 184,787 185,293 185,800 186,307
594 186,815 187,324 187,834 188,345 188,856 189,368 189,882 190,395 190,910 191,425
595 191,941 192,459 192,977 193,496 194,015 194,535 195,057 195,579 196,102 196,626
596 197,151 197,676 198,203 198,730 199,268 199,786 200,316 200,847 201,378 201,910
597 202,443 202,977 203,512 204,048 204,585 205,122 205,661 206,201 206,741 207,283
598 207,825 208,369 208,913 209,458 210,005 210,552 211,100 211,649 212,199 212,750
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TABLE 7-4(a)
LAKE TRAVIS ELEVATION-CAPACITY"

CONTENTS IN ACRE-FEET

Elevation (feet) 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
599 213,301 213,854 214,408 214,963 215,518 216,074 216,632 217,190 217,750 218,310
600 218,871 219,434 219,997 220,562 221,127 221,693 222,261 222,829 223,398 223,968
601 224,539 225,111 225,684 226,258 226,833 227,409 227,986 228,563 229,142 229,722
602 230,303 230,885 231,469 232,054 232,640 233,228 233,817 234,407 234,999 235,591
603 236,185 236,780 237,375 237,973 238,571 239,170 239,771 240,372 240,975 241,579
604 242,184 242,791 243,398 244,007 244,616 245,227 245,840 246,453 247,068 247,683
605 248,300 248,919 249,639 250,160 250,782 251,406 252,031 252,657 253,285 253,914
606 254,544 255,176 255,809 256,444 257,080 257,717 258,356 258,996 259,638 260,280
607 260,925 261,570 262,217 262,865 263,514 264,165 264,817 265470 266,124 266,779
608 267,435 268,092 268,751 269,410 270,071 270,732 271,395 272,058 272,723 273,388
609 274,055 274,722 275,391 276,060 276,731 277,402 278,074 278,748 279,422 280,097
610 280,774 281,451 282,129 282,808 283,488 284,169 284,852 285,535 286,220 286,905
611 287,591 288,278 288,967 289,656 290,346 291,038 291,730 292,424 293,118 293,814
612 294,511 295,209 295,908 296,609 297,310 298,012 298,716 299,421 300,127 300,834
613 301,642 302,252 302,962 303,674 304,387 305,100 305,816 306,532 307,250 307,968
614 308,688 309,409 310,131 310,855 311,579 312,305 313,032 313,760 314,489 315,219
615 315,950 316,683 317,417 318,152 318,888 319,625 320,363 321,102 321,843 322,585
616 323,327 324,071 324,816 325,563 326,310 327,058 327,807 328,558 329,309 330,062
617 330,816 331,571 332,327 333,084 333,842 334,602 335,363 336,125 336,888 337,652
618 338,418 339,185 339,953 340,722 341,492 342,264 343,037 343,811 344,586 345,363
619 346,140 346,920 347,700 348,483 349,266 350,051 350,838 351,626 352,416 353,208
620 354,000 354,795 355,590 356,387 357,185 357,985 358,786 359,588 360,392 361,197
621 362,003 362,811 363,620 364,430 365,242 366,055 366,869 367,685 368,502 369,321
622 370,140 370,962 371,784 372,608 373,433 374,259 375,087 375916 376,746 377,578
623 378,410 379,245 380,080 380,917 381,755 382,694 383,434 384,275 385,118 385,962
624 386,806 387,653 388,500 389,348 390,197 391,048 391,899 392,752 393,606 394,461
625 395,317 396,174 397,032 397,892 398,753 399,615 400,479 401,343 402,209 403,076
626 403,944 404,814 405,685 406,558 407,431 408,306 409,182 410,059 410,938 411,818
627 412,699 413,682 414,466 415,351 416,237 417,125 418,014 418,904 419,795 420,688
628 421,581 422,476 423,372 424,270 425,169 426,068 426,970 427,872 428,776 429,681
629 430,586 431,494 432,402 433,312 434,223 435,135 436,049 436,964 437,881 438,798
630 439,717 440,638 441,559 442,483 443,407 444,333 445260 446,189 447,119 448,050
631 448,983 449,917 450,853 451,790 452,728 453,667 454,608 455,551 456,494 457,439
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TABLE 7-4(a)
LAKE TRAVIS ELEVATION-CAPACITY"

CONTENTS IN ACRE-FEET

Elevation (feet) 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
632 458,385 459,333 460,282 461,233 462,185 463,138 464,093 465,049 466,006 466,965
633 467,925 468,887 469,850 470,815 471,781 472,748 473,717 474,687 475,659 476,632
634 477,606 478,583 479,560 480,539 481,519 482,500 483,483 484,467 485,453 486,439
635 487,427 488,417 489,407 490,398 491,391 492,385 493,380 494,376 495,374 496,372
636 497,372 498,374 499,376 500,380 501,385 502,390 503,398 504,406 505,417 506,427
637 507,439 508,453 509,468 510,484 511,501 512,520 513,540 514,561 515,583 516,607
638 517,631 518,658 519,685 520,714 521,744 522,775 523,808 524,842 525,878 526,914
639 527,952 528,991 530,032 531,074 532,117 533,161 534,208 535,255 536,304 537,353
640 538,404 539,457 540,511 541,567 542,624 543,682 544,742 545,803 546,866 547,930
641 548,996 550,063 551,132 552,202 553,273 554,346 555,421 556,497 557,575 558,654
642 559,734 560,817 561,901 562,986 564,073 565,161 566,252 567,343 568,436 569,531
643 570,627 571,725 572,825 573,926 575,029 576,133 577,239 578,347 579,456 580,567
644 581,679 582,794 583,909 585,027 586,146 587,267 588,391 589,515 590,644 591,776
645 592,912 594,051 595,193 596,337 597,484 598,632 599,784 600,937 602,092 603,249
646 604,408 605570 606,733 607,898 609,065 610,233 611,405 612,577 613,752 614,928
647 616,106 617,286 618,467 619,651 620,836 622,023 623,212 624,403 625,595 626,789
648 627,985 629,183 630,382 631,583 632,786 633,990 635,197 636,406 637,615 638,826
649 640,040 641,256 642,472 643,692 644,912 646,134 647,359 648,585 649,814 651,043
650 652,275 653,509 654,744 655,982 657,221 658,461 659,704 660,948 662,195 663,443
651 664,693 665,945 667,198 668,454 669,711 670,970 672,232 673,494 674,759 676,026
652 677,294 678,564 679,836 681,110 682,386 683,663 684,943 686,224 687,508 688,792
653 690,079 691,368 692,659 693,952 695,246 696,542 697,841 699,140 700,442 701,746
654 703,051 704,358 705,667 706,979 708,291 709,605 710,922 712,240 713,560 714,882
655 716,205 717,531 718,858 720,188 721,518 722,851 724187 725,523 726,862 728,203
656 729,545 730,890 732,236 733,584 734,934 736,286 737,641 738,996 740,355 741,714
657 743,075 744,440 745,805 747,173 748,542 749,914 751,288 752,663 754,041 755,421
658 756,802 758,187 759,572 760,961 762,350 763,742 765,137 766,532 767,931 769,331
659 770,732 772,137 773,543 774,952 776,361 777,773 779,188 780,603 782,022 783,442
660 784,863 786,288 787,713 789,142 790,571 792,003 793,437 794,873 796,312 797,751
661 799,193 800,638 802,084 803,533 804,983 806,435 807,890 809,347 810,806 812,267
662 813,730 815,197 816,664 818,135 819,607 821,081 822,558 824,037 825,518 827,001
663 828,487 829,975 831,465 832,958 834,452 835,949 837,448 838,949 840,452 841,957
664 843,464 844,974 846,486 848,000 849,515 851,033 852,554 854,076 855,601 857,127




o-ev/l

TABLE 7-4(a)
LAKE TRAVIS ELEVATION-CAPACITY"

CONTENTS IN ACRE-FEET

Elevation (feet) 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
665 858,656 860,188 861,721 863,257 864,795 866,335 867,878 869,423 870,971 872,520
666 874,072 875,627 877,184 878,744 880,306 881,870 883,438 885,007 886,580 888,155
667 889,732 891,313 892,895 894,481 896,069 897,658 899,252 900,846 902,445 904,044
668 905,647 907,253 908,860 910,471 912,083 913,698 915,317 916,936 918,660 920,185
669 921,812 923,443 925,075 926,711 928,348 929,987 931,631 933,275 934,923 936,572
670 938,224 939,880 941,536 943,197 944,858 946,523 948,190 949,859 951,532 953,206
671 954,883 956,563 958,244 959,929 961,615 963,304 964,996 966,689 968,387 970,085
672 971,786 973,490 975,196 976,905 978,615 980,328 982,044 983,761 985,482 987,204
673 988,929 990,656 992,386 994,118 995,853 997,689 999,329 1,001,071 1,002,816 1,004,563
674 1,006,312 1,008,065 1,009,819 1,011,577 1,013,337 1,015,099 1,016,864 1,018,632 1,020,403 1,022,175
675 1,023,950 1,025,730 1,027,510 1,029,294 1,031,080 1,032,868 1,034,660 1,036,453 1,038,250 1,040,048
676 1,041,849 1,043,653 1,045,459 1,047,268 1,049,079 1,050,892 1,052,709 1,054,527 1,056,348 1,058,171
677 1,059,997 1,061,826 1,063,656 1,065,490 1,067,325 1,069,163 1,071,004 1,072,846 1,074,691 1,076,538
678 1,078,388 1,080,240 1,082,094 1,083,951 1,085,810 1,087,671 1,089,535 1,091,401 1,093,270 1,095,140
679 1,097,013 1,098,889 1,100,766 1,102,647 1,104,529 1,106,413 1,108,301 1,110,189 1,112,082 1,113,975
680 1,115,871 1,117,770 1,119,670 1,121,574 1,123,478 1,125,385 1,127,295 1,129,207 1,131,121 1,133,037
681 1,134,956 1,136,888 1,138,824 1,140,764 1,142,706 1,144,652 1,146,602 1,148,554 1,150,509 1,152,467
682 1,154,427 1,156,392 1,158,358 1,160,328 1,162,301 1,164,276 1,166,256 1,168,237 1,170,222 1,172,209
683 1,174,198 1,176,191 1,178,185 1,180,183 1,182,183 1,184,184 1,186,190 1,188,197 1,190,207 1,192,219
684 1,194,233 1,196,251 1,198,271 1,200,294 1,202,318 1,204,344 1,206,375 1,208,406 1,210,441 1,212,477
685 1,214,515 1,216,557 1,218,600 1,220,647 1,222,695 1,224,745 1,226,799 1,228,854 1,230,913 1,232,973
686 1,235,035 1,237,101 1,239,168 1,241,239 1,243,311 1,245,386 1,247,464 1,249,543 1,251,626 1,253,709
687 1,255,796 1,257,885 1,259,976 1,262,071 1,264,167 1,266,265 1,268,366 1,270,469 1,272,576 1,274,683
688 1,276,793 1,278,907 1,281,021 1,283,140 1,285,259 1,287,381 1,289,507 1,291,633 1,293,764 1,295,895
689 1,298,029 1,300,166 1,302,305 1,304,447 1,306,590 1,308,736 1,310,886 1,313,036 1,315,191 1,317,346
690 1,319,504 1,321,666 1,323,829 1,325,996 1,328,163 1,330,334 1,332,508 1,334,683 1,336,862 1,339,042
691 1,341,225 1,343,412 1,345,599 1,347,791 1,349,983 1,352,179 1,354,378 1,356,578 1,358,782 1,360,988
692 1,363,196 1,365,408 1,367,621 1,369,838 1,372,056 1,374,276 1,376,501 1,378,727 1,380,957 1,383,188
693 1,385,422 1,387,659 1,389,898 1,392,141 1,394,386 1,396,633 1,398,884 1,401,136 1,403,392 1,405,650
694 1,407,910 1,410,174 1,412,440 1,414,710 1,416,981 1,419,254 1,421,632 1,423,811 1,426,094 1,428,379
695 1,430,666 1,432,958 1,435,250 1,437,547 1,439,846 1,442,147 1,444,452 1,446,758 1,449,069 1,451,381
696 1,453,696 1,456,015 1,458,335 1,460,660 1,462,986 1,465,315 1,467,648 1,469,982 1,472,321 1,474,661
697 1,477,004 1,479,351 1,481,699 1,484,051 1,486,405 1,488,762 1,491,123 1,493,485 1,495,852 1,498,219




Lev/l

TABLE 7-4(a)
LAKE TRAVIS ELEVATION-CAPACITY"

CONTENTS IN ACRE-FEET

Elevation (feet) 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
698 1,500,590 1,502,966 1,505,342 1,507,723 1,510,106 1,512,492 1,514,882 1,517,274 1,519,670 1,522,067
699 1,524,468 1,526,873 1,529,280 1,531,691 1,534,104 1,536,519 1,538,939 1,541,361 1,543,787 1,546,214
700 1,548,645 1,551,080 1,553,517 1,555,958 1,558,400 1,560,846 1,563,297 1,565,749 1,568,205 1,570,663
701 1,573,124 1,575,590 1,578,057 1,580,529 1,583,002 1,585,478 1,587,959 1,590,442 1,592,929 1,595,417
702 1,597,909 1,600,405 1,602,903 1,605,406 1,607,910 1,610,417 1,612,930 1,615,443 1,617,962 1,620,482
703 1,623,005 1,625,633 1,628,062 1,630,596 1,633,132 1,635,670 1,638,214 1,640,759 1,643,309 1,645,861
704 1,648,415 1,650,975 1,653,536 1,656,102 1,658,670 1,661,241 1,663,817 1,666,395 1,668,978 1,671,562
705 1,674,150 1,676,743 1,679,338 1,681,938 1,684,540 1,687,145 1,689,755 1,692,367 1,694,984 1,697,603
706 1,700,225 1,702,852 1,705,482 1,708,116 1,710,752 1,713,392 1,716,037 1,718,684 1,721,336 1,723,990
707 1,726,647 1,729,310 1,731,975 1,734,645 1,737,316 1,739,992 1,742,672 1,745,355 1,748,042 1,750,732
708 1,753,425 1,756,123 1,758,823 1,761,529 1,764,236 1,766,947 1,769,663 1,772,381 1,775,104 1,777,830
709 1,780,558 1,783,292 1,786,028 1,788,770 1,791,513 1,794,260 1,797,012 1,799,766 1,802,526 1,805,288
710 1,808,053 1,810,824 1,813,597 1,816,375 1,819,155 1,821,939 1,824,728 1,827,519 1,830,315 1,833,114
711 1,835,916 1,838,724 1,841,533 1,844,348 1,847,165 1,849,986 1,852,813 1,855,641 1,858,475 1,861,310
712 1,864,150 1,866,995 1,869,842 1,872,694 1,875,548 1,878,406 1,881,270 1,884,135 1,887,006 1,889,879
713 1,892,755 1,895,637 1,898,521 1,901,410 1,904,302 1,907,197 1,910,097 1,912,999 1,915,907 1,918,817
714 1,921,731 1,924,650 1,927,570 1,930,497 1,933,425 1,936,357 1,939,294 1,942,233 1,945,178 1,948,125
715 1,951,075 1,954,030 1,956,988 1,959,951 1,962,916 1,965,885 1,968,859 1,971,836 1,974,818 1,977,802
716 1,980,790 1,983,783 1,986,778 1,989,779 1,992,782 1,995,789 1,998,801 2,001,815 2,004,835 2,007,856
717 2,010,881 2,013,912 2,016,945 2,019,984 2,023,024 2,026,068 2,029,117 2,032,169 2,035,226 2,038,285
718 2,041,347 2,044,416 2,047,486 2,050,562 2,053,639 2,056,721 2,059,807 2,062,896 2,065,991 2,069,087
719 2,072,187 2,075,293 2,078,401 2,081,514 2,084,629 2,087,748 2,090,872 2,093,998 2,097,130 2,100,264
720 2,103,402 2,106,546 2,109,692 2,112,843 2,115,997 2,119,154 2,122,318 2,125,483 2,128,654 2,131,827
721 2,135,004 2,138,186 2,141,371 2,144,561 2,147,754 2,150,950 2,154,152 2,157,357 2,160,567 2,163,779
722 2,166,995 2,170,217 2,173,440 2,176,670 2,179,902 2,183,137 2,186,378 2,189,622 2,192,871 2,196,122
723 2,199,377 2,202,638 2,205,901 2,209,170 2,212,441 2,215,716 2,218,997 2,222,280 2,225,569 2,228,860
724 2,232,155 2,235,456 2,238,759 2,242,068 2,245,379 2,248,694 2,252,015 2,255,338 2,258,668 2,261,999
725 2,265,334 2,268,676 2,272,020 2,275,370 2,278,721 2,282,078 2,285,440 2,288,804 2,292,174 2,295,547
726 2,298,923 2,302,306 2,305,690 2,309,081 2,312,474 2,315,870 2,319,273 2,322,678 2,326,089 2,329,503
727 2,332,920 2,336,343 2,339,769 2,343,201 2,346,634 2,350,072 2,353,516 2,356,963 2,360,415 2,363,869
728 2,367,328 2,370,792 2,374,259 2,377,732 2,381,207 2,384,686 2,388,171 2,391,658 2,395,152 2,398,647
729 2,402,147 2,405,654 2,409,162 2,412,677 2,416,194 2,419,715 2,423,242 2,426,772 2,430,308 2,433,846
730 2,437,388 2,440,937 2,444,488 2,448,045 2,451,605 2,455,168 2,458,738 2,462,310 2,465,888 2,469,468




8-ev'.l

TABLE 7-4(a)
LAKE TRAVIS ELEVATION-CAPACITY"

CONTENTS IN ACRE-FEET

Elevation (feet) 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
731 2,473,052 2,476,643 2,480,235 2,483,834 2,487,435 2,491,040 2,494,652 2,498,265 2,501,885 2,505,506
732 2,509,132 2,512,764 2,516,398 2,520,038 2,523,680 2,527,327 2,530,979 2,534,634 2,538,295 2,541,959
733 2,545,626 2,549,300 2,552,975 2,556,658 2,560,342 2,564,030 2,567,725 2,571,422 2,575,125 2,578,830
734 2,582,540 2,586,256 2,589,974 2,593,698 2,597,425 2,601,155 2,604,893 2,608,632 2,612,379 2,616,127
735 2,619,879 2,623,639 2,627,400 2,631,168 2,634,938 2,638,712 2,642,493 2,646,276 2,650,066 2,653,858
736 2,657,654 2,661,457 2,665,263 2,669,074 2,672,888 2,676,707 2,680,532 2,684,359 2,688,192 2,692,028
737 2,695,869 2,699,716 2,703,565 2,707,421 2,711,279 2,715,141 2,719,011 2,722,882 2,726,760 2,730,641
738 2,734,525 2,738,417 2,742,311 2,746,211 2,750,114 2,754,021 2,757,935 2,761,851 2,765,774 2,769,699
739 2,773,628 2,777,564 2,781,503 2,785,448 2,789,396 2,793,348 2,797,307 2,801,268 2,805,236 2,809,206
740 2,813,181 2,817,162 2,821,146 2,825,137 2,829,129 2,833,126 2,837,131 2,841,137 2,845,150 2,849,165
741 2,853,185 2,857,211 2,861,240 2,865,275 2,869,313 2,873,355 2,877,404 2,881,454 2,885,512 2,889,572
742 2,893,636 2,897,708 2,901,781 2,905,861 2,909,943 2,914,030 2,918,124 2,922,219 2,926,322 2,930,426
743 2,934,535 2,938,652 2,942,770 2,946,895 2,951,022 2,955,153 2,959,292 2,963,432 2,967,580 2,971,729
744 2,975,883 2,980,044 2,984,207 2,988,377 2,992,549

Data from 2008 TWDB Survey
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TABLE 7-4(b)
LAKE TRAVIS ELEVATION-AREA"

SURFACE AREA IN ACRES

Elevation (feet) 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
500 0 0 0 0 0 0
501 0 0 1 2 3 4 7 11 17 21
502 24 28 33 36 40 43 46 49 52 56
503 59 63 67 71 76 79 81 84 87 91
504 94 97 101 104 108 111 115 120 125 129
505 133 138 143 148 154 159 165 171 176 180
506 185 189 193 197 201 205 209 212 217 222
507 230 236 242 247 252 257 262 267 272 276
508 280 285 289 293 296 299 302 305 308 311
509 314 317 320 323 326 328 330 333 336 338
510 341 344 347 349 352 355 357 360 363 366
511 370 373 375 378 381 384 388 391 394 397
512 400 403 406 410 412 415 418 421 424 427
513 429 431 434 437 440 443 445 447 450 452
514 454 456 459 461 463 467 471 474 478 482
515 486 490 493 497 501 504 508 511 515 518
516 521 524 527 529 532 535 537 540 544 548
517 552 558 563 567 571 574 578 583 587 592
518 596 600 604 608 612 615 619 624 628 633
519 638 642 646 650 653 656 660 664 667 670
520 673 676 679 682 685 687 690 692 695 698
521 701 703 706 708 711 714 718 722 727 732
522 736 741 747 752 756 761 765 769 773 779
523 785 791 796 800 805 809 813 818 822 827
524 832 836 840 844 848 852 855 859 862 865
525 868 872 875 878 881 884 887 890 893 896
526 898 901 904 906 909 912 915 919 923 927
527 931 936 940 943 947 950 954 958 961 965
528 968 972 975 979 982 985 988 el 994 S
529 1,000 1,003 1,006 1,009 1,012 1,015 1,018 1,021 1,024 1,027
530 1,030 1,034 1,037 1,041 1,044 1,047 1,050 1,053 1,056 1,059
531 1,062 1,065 1,068 1,071 1,074 1,076 1,079 1,081 1,084 1,087
532 1,090 1,092 1,095 1,097 1,100 1,103 1,105 1,108 1,111 1,113
533 1,116 1,119 1,122 1,124 1,127 1,130 1,132 1,135 1,138 1,140
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TABLE 7-4(b)
LAKE TRAVIS ELEVATION-AREA"

SURFACE AREA IN ACRES

Elevation (feet) 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
534 1,143 1,146 1,148 1,152 1,155 1,159 1,164 1,168 1,173 1,177
535 1,182 1,187 1,192 1,197 1,202 1,207 1,211 1,215 1,219 1,223
536 1,228 1,232 1,237 1,242 1,247 1,251 1,255 1,259 1,264 1,268
537 1,272 1,276 1,280 1,284 1,288 1,293 1,297 1,302 1,306 1,310
538 1,315 1,319 1,323 1,327 1,330 1,334 1,338 1,342 1,346 1,349
539 1,353 1,357 1,360 1,364 1,367 1,370 1,374 1,378 1,381 1,385
540 1,389 1,392 1,396 1,399 1,403 1,406 1,409 1,413 1,416 1,419
541 1,423 1,426 1,429 1,433 1,436 1,439 1,443 1,446 1,450 1,453
542 1,457 1,460 1,464 1,468 1,472 1,476 1,480 1,484 1,488 1,492
543 1,496 1,500 1,504 1,507 1,511 1,514 1,518 1,522 1,526 1,530
544 1,534 1,538 1,542 1,547 1,551 1,555 1,559 1,563 1,568 1,575
545 1,584 1,591 1,598 1,604 1,610 1,615 1,621 1,626 1,631 1,637
546 1,642 1,647 1,652 1,658 1,664 1,670 1,675 1,681 1,686 1,691
547 1,696 1,701 1,706 1,710 1,715 1,720 1,724 1,728 1,733 1,737
548 1,742 1,746 1,750 1,754 1,758 1,762 1,766 1,770 1,774 1,778
549 1,782 1,787 1,791 1,795 1,799 1,803 1,808 1,813 1,819 1,824
550 1,830 1,835 1,840 1,845 1,850 1,854 1,859 1,864 1,869 1,874
551 1,880 1,886 1,891 1,896 1,901 1,906 1,912 1,917 1,922 1,927
552 1,932 1,937 1,942 1,947 1,952 1,957 1,962 1,967 1,972 1,977
553 1,983 1,988 1,993 1,998 2,003 2,008 2,013 2,018 2,022 2,027
554 2,031 2,036 2,040 2,045 2,049 2,053 2,058 2,062 2,066 2,071
555 2,075 2,080 2,084 2,088 2,093 2,097 2,101 2,106 2,110 2,114
556 2,118 2,123 2,127 2,132 2,136 2,140 2,145 2,149 2,154 2,158
557 2,162 2,167 2,171 2,176 2,180 2,185 2,189 2,194 2,198 2,203
558 2,207 2,212 2,217 2,222 2,227 2,232 2,238 2,244 2,251 2,256
559 2,262 2,268 2,275 2,281 2,287 2,293 2,298 2,304 2,310 2,315
560 2,321 2,326 2,331 2,337 2,342 2,348 2,354 2,359 2,365 2,372
561 2,379 2,387 2,395 2,403 2,410 2,417 2,423 2,430 2,437 2,444
562 2,451 2,458 2,465 2,472 2,478 2,484 2,490 2,497 2,503 2,510
563 2,516 2,522 2,528 2,534 2,540 2,546 2,552 2,558 2,565 2,571
564 2,578 2,584 2,590 2,596 2,602 2,608 2,614 2,620 2,626 2,632
565 2,638 2,644 2,650 2,655 2,661 2,667 2,672 2,678 2,684 2,689
566 2,695 2,701 2,707 2,713 2,719 2,725 2,731 2,738 2,746 2,754
567 2,761 2,769 2,776 2,784 2,792 2,800 2,807 2,815 2,823 2,831
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TABLE 7-4(b)
LAKE TRAVIS ELEVATION-AREA"

SURFACE AREA IN ACRES

Elevation (feet) 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
568 2,838 2,844 2,851 2,858 2,865 2,871 2,878 2,885 2,892 2,899
569 2,907 2,915 2,923 2,929 2,936 2,943 2,950 2,957 2,965 2,972
570 2,980 2,988 2,995 3,002 3,010 3,017 3,025 3,032 3,041 3,049
571 3,057 3,064 3,072 3,080 3,087 3,095 3,102 3,110 3,117 3,125
572 3,134 3,143 3,153 3,163 3,173 3,183 3,193 3,202 3,211 3,219
573 3,227 3,236 3,245 3,253 3,262 3,271 3,280 3,289 3,298 3,306
574 3,315 3,323 3,331 3,340 3,348 3,356 3,364 3,373 3,382 3,391
575 3,400 3,408 3,417 3,426 3,435 3,443 3,452 3,460 3,469 3,478
576 3,486 3,495 3,504 3,513 3,523 3,532 3,541 3,550 3,559 3,568
577 3,579 3,591 3,602 3,612 3,622 3,632 3,642 3,653 3,664 3,675
578 3,686 3,697 3,709 3,719 3,730 3,740 3,750 3,761 3,771 3,780
579 3,791 3,801 3,810 3,820 3,829 3,838 3,847 3,856 3,865 3,874
580 3,883 3,892 3,902 3,912 3,921 3,930 3,938 3,947 3,956 3,964
581 3,973 3,981 3,990 3,998 4,007 4,016 4,024 4,033 4,041 4,049
582 4,058 4,066 4,075 4,083 4,091 4,099 4,107 4,114 4,122 4,129
583 4,137 4,144 4,152 4,159 4,166 4,174 4,181 4,188 4,195 4,203
584 4,210 4,217 4,224 4,231 4,238 4,246 4,253 4,260 4,267 4,274
585 4,281 4,289 4,296 4,303 4,311 4,318 4,325 4,333 4,340 4,348
586 4,355 4,362 4,370 4,377 4,384 4,392 4,399 4,407 4,415 4,423
587 4,431 4,439 4,447 4,456 4,466 4,476 4,486 4,496 4,506 4,517
588 4,528 4,539 4,550 4,561 4,572 4,584 4,595 4,607 4,619 4,630
589 4,641 4,651 4,662 4,672 4,683 4,695 4,706 4,718 4,730 4,742
590 4,753 4,764 4,774 4,784 4,793 4,802 4,811 4,820 4,828 4,837
591 4,845 4,854 4,862 4,871 4,879 4,887 4,896 4,904 4,912 4,921
592 4,929 4,937 4,945 4,953 4,961 4,969 4,977 4,985 4,993 5,001
593 5,009 5,017 5,025 5,033 5,041 5,049 5,056 5,064 5,072 5,079
594 5,087 5,095 5,103 5,110 5,118 5,126 5,134 5,142 5,150 5,159
595 5,167 5,175 5,184 5,192 5,201 5,209 5,218 5,226 5,234 5,243
596 5,251 5,259 5,267 5,276 5,284 5,293 5,301 5,310 5,318 5,326
597 5,335 5,344 5,353 5,363 5,373 5,382 5,391 5,400 5,410 5,419
598 5,429 5,439 5,449 5,459 5,468 5,477 5,486 5,495 5,504 5,513
599 5,622 5,531 5,541 5,550 5,559 5,569 5,579 5,589 5,599 5,609
600 5,619 5,630 5,640 5,649 5,659 5,668 5,677 5,687 5,696 5,706
601 5,715 5,725 5,735 5,744 5,754 5,763 5,773 5,783 5,793 5,804
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TABLE 7-4(b)
LAKE TRAVIS ELEVATION-AREA"

SURFACE AREA IN ACRES

Elevation (feet) 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
602 5,816 5,830 5,843 5,858 5,871 5,884 5,896 5,907 5,919 5,931
603 5,942 5,954 5,965 5,977 5,988 6,000 6,011 6,022 6,034 6,046
604 6,057 6,068 6,080 6,092 6,104 6,116 6,128 6,140 6,153 6,165
605 6,178 6,191 6,204 6,217 6,230 6,243 6,257 6,270 6,284 6,298
606 6,311 6,325 6,338 6,351 6,366 6,381 6,396 6,409 6,423 6,436
607 6,449 6,461 6,474 6,487 6,499 6,512 6,523 6,535 6,546 6,557
608 6,568 6,578 6,589 6,600 6,610 6,620 6,631 6,640 6,650 6,660
609 6,670 6,680 6,690 6,700 6,709 6,719 6,729 6,738 6,748 6,758
610 6,768 6,777 6,787 6,797 6,806 6,817 6,828 6,838 6,848 6,858
611 6,868 6,878 6,888 6,898 6,908 6,919 6,929 6,940 6,952 6,963
612 6,975 6,986 6,997 7,009 7,021 7,032 7,043 7,054 7,065 7,077
613 7,088 7,099 7,110 7,122 7,134 7,145 7,156 7,168 7,180 7,192
614 7,205 7,217 7,229 7,240 7,251 7,263 7,274 7,285 7,297 7,309
615 7,320 7,332 7,343 7,355 7,366 7,377 7,389 7,400 7,411 7,422
616 7,433 7,444 7,455 7,466 7,477 7,488 7,499 7,510 7,521 7,532
617 7,544 7,555 7,567 7,579 7,590 7,602 7,614 7,626 7,638 7,650
618 7,662 7,674 7,686 7,698 7,710 7,722 7,735 7,747 7,760 7,773
619 7,786 7,800 7,814 7,830 7,845 7,859 7,875 7,890 7,905 7,920
620 7,935 7,949 7,963 7,977 7,990 8,003 8,017 8,030 8,043 8,056
621 8,070 8,083 8,096 8,110 8,124 8,137 8,151 8,164 8,178 8,191
622 8,205 8,218 8,231 8,244 8,258 8,271 8,284 8,296 8,309 8,322
623 8,335 8,348 8,361 8,373 8,385 8,397 8,408 8,420 8,431 8,443
624 8,454 8,466 8,477 8,488 8,499 8,510 8,521 8,532 8,544 8,555
625 8,567 8,579 8,591 8,603 8,615 8,628 8,640 8,652 8,665 8,678
626 8,690 8,703 8,716 8,729 8,742 8,755 8,768 8,780 8,793 8,806
627 8,819 8,832 8,845 8,857 8,870 8,882 8,895 8,907 8,919 8,932
628 8,944 8,956 8,968 8,981 8,993 9,005 9,018 9,030 9,042 9,054
629 9,067 9,079 9,092 9,104 9,117 9,130 9,143 9,156 9,170 9,184
630 9,198 9,211 9,225 9,237 9,251 9,265 9,280 9,294 9,308 9,321
631 9,335 9,348 9,362 9,376 9,389 9,402 9,416 9,429 9,443 9,456
632 9,470 9,484 9,498 9,512 9,626 9,540 9,554 9,568 9,582 9,596
633 9,610 9,624 9,638 9,652 9,667 9,681 9,696 9,710 9,724 9,738
634 9,752 9,766 9,780 9,794 9,808 9,822 9,836 9,848 9,861 9,873
635 9,885 9,897 9,909 9,921 9,933 9,945 9,957 9,969 9,981 9,994
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TABLE 7-4(b)
LAKE TRAVIS ELEVATION-AREA"

SURFACE AREA IN ACRES

Elevation (feet) 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
636 10,006 10,018 10,030 10,043 10,055 10,067 10,080 10,092 10,104 10,117
637 10,129 10,141 10,154 10,167 10,179 10,192 10,205 10,217 10,230 10,243
638 10,255 10,268 10,281 10,294 10,307 10,320 10,333 10,347 10,360 10,373
639 10,386 10,400 10,413 10,426 10,439 10,452 10,465 10,479 10,492 10,506
640 10,520 10,534 10,547 10,562 10,576 10,591 10,606 10,621 10,635 10,650
641 10,664 10,679 10,694 10,709 10,724 10,739 10,754 10,769 10,784 10,799
642 10,814 10,830 10,845 10,861 10,877 10,892 10,908 10,924 10,940 10,956
643 10,972 10,988 11,004 11,020 11,036 11,052 11,068 11,084 11,100 11,117
644 11,133 11,150 11,167 11,184 11,202 11,220 11,240 11,264 11,306 11,343
645 11,375 11,403 11,430 11,454 11,478 11,500 11,521 11,542 11,563 11,583
646 11,602 11,621 11,641 11,660 11,679 11,698 11,717 11,735 11,754 11,772
647 11,790 11,808 11,826 11,844 11,862 11,880 11,898 11,915 11,932 11,950
648 11,967 11,984 12,001 12,019 12,037 12,055 12,073 12,091 12,109 12,127
649 12,145 12,162 12,180 12,198 12,216 12,235 12,253 12,272 12,291 12,309
650 12,327 12,345 12,363 12,382 12,399 12,417 12,436 12,454 12,472 12,491
651 12,509 12,528 12,547 12,565 12,583 12,601 12,619 12,637 12,655 12,674
652 12,692 12,711 12,729 12,748 12,767 12,786 12,804 12,823 12,842 12,861
653 12,879 12,898 12,917 12,935 12,954 12,972 12,990 13,009 13,027 13,045
654 13,063 13,081 13,099 13,118 13,136 13,154 13,173 13,191 13,209 13,227
655 13,246 13,264 13,283 13,302 13,321 13,340 13,359 13,378 13,397 13,416
656 13,435 13,454 13,473 13,492 13,511 13,531 13,550 13,569 13,588 13,608
657 13,627 13,647 13,667 13,686 13,706 13,726 13,746 13,767 13,787 13,808
658 13,829 13,849 13,869 13,890 13,910 13,930 13,951 13,971 13,991 14,011
659 14,032 14,052 14,071 14,091 14,111 14,131 14,151 14,171 14,190 14,210
660 14,229 14,249 14,269 14,289 14,310 14,330 14,350 14,370 14,391 14,411
661 14,431 14,452 14,473 14,494 14,515 14,537 14,558 14,580 14,602 14,624
662 14,646 14,668 14,690 14,712 14,734 14,756 14,779 14,801 14,824 14,846
663 14,869 14,891 14,913 14,935 14,957 14,978 14,999 15,021 15,042 15,063
664 15,085 15,106 15,127 15,148 15,170 15,192 15,213 15,235 15,257 15,279
665 15,301 15,324 15,346 15,369 15,392 15,415 15,438 15,462 15,486 15,510
666 15,634 15,559 15,584 15,609 15,634 15,660 15,685 15,711 15,737 15,763
667 15,789 15,814 15,840 15,865 15,890 15,914 15,939 15,964 15,990 16,015
668 16,040 16,065 16,090 16,115 16,140 16,165 16,190 16,215 16,240 16,265
669 16,290 16,314 16,339 16,364 16,388 16,413 16,437 16,461 16,486 16,510
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TABLE 7-4(b)
LAKE TRAVIS ELEVATION-AREA"

SURFACE AREA IN ACRES

Elevation (feet) 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
670 16,535 16,560 16,584 16,609 16,634 16,658 16,683 16,708 16,732 16,757
671 16,781 16,805 16,830 16,854 16,879 16,904 16,928 16,952 16,976 17,001
672 17,025 17,048 17,072 17,096 17,120 17,143 17,166 17,190 17,213 17,237
673 17,260 17,284 17,309 17,333 17,359 17,384 17,409 17,434 17,459 17,484
674 17,509 17,535 17,560 17,586 17,612 17,638 17,664 17,690 17,717 17,744
675 17,770 17,797 17,823 17,849 17,874 17,899 17,924 17,950 17,975 18,000
676 18,024 18,049 18,073 18,098 18,123 18,147 18,172 18,197 18,222 18,247
677 18,272 18,296 18,320 18,344 18,368 18,391 18,415 18,438 18,461 18,485
678 18,508 18,531 18,555 18,578 18,602 18,625 18,649 18,672 18,696 18,719
679 18,742 18,766 18,789 18,812 18,836 18,859 18,882 18,904 18,927 18,950
680 18,972 18,995 19,017 19,040 19,062 19,084 19,107 19,130 19,153 19,176
681 19,297 19,339 19,377 19,413 19,446 19,477 19,507 19,536 19,565 19,594
682 19,623 19,652 19,682 19,713 19,745 19,775 19,803 19,831 19,857 19,883
683 19,909 19,935 19,960 19,985 20,011 20,036 20,061 20,086 20,111 20,136
684 20,161 20,185 20,210 20,235 20,259 20,283 20,307 20,330 20,354 20,377
685 20,400 20,424 20,447 20,471 20,495 20,519 20,544 20,568 20,593 20,617
686 20,641 20,665 20,689 20,713 20,737 20,761 20,785 20,808 20,832 20,856
687 20,879 20,903 20,926 20,950 20,974 20,997 21,021 21,045 21,069 21,093
688 21,116 21,140 21,164 21,188 21,212 21,236 21,260 21,283 21,307 21,331
689 21,355 21,379 21,402 21,426 21,450 21,475 21,499 21,524 21,548 21,573
690 21,598 21,623 21,647 21,672 21,696 21,721 21,745 21,770 21,795 21,820
691 21,845 21,870 21,895 21,920 21,945 21,971 21,996 22,021 22,047 22,072
692 22,098 22,123 22,149 22,174 22,200 22,226 22,252 22,278 22,304 22,330
693 22,356 22,382 22,409 22,435 22,462 22,488 22,515 22,542 22,568 22,595
694 22,622 22,648 22,675 22,702 22,729 22,756 22,783 22,810 22,837 22,865
695 22,892 22,920 22,947 22,974 23,002 23,029 23,057 23,085 23,112 23,140
696 23,168 23,196 23,224 23,252 23,280 23,308 23,336 23,364 23,392 23,419
697 23,447 23,475 23,502 23,530 23,558 23,586 23,614 23,642 23,671 23,699
698 23,729 23,758 23,788 23,818 23,848 23,878 23,908 23,938 23,968 23,998
699 24,027 24,057 24,087 24,117 24,147 24177 24,207 24,236 24,266 24,296
700 24,327 24,357 24,388 24,418 24,449 24,479 24,510 24,540 24,571 24,601
701 24,632 24,663 24,693 24,724 24,754 24,785 24,816 24,846 24,877 24,908
702 24,938 24,970 25,001 25,032 25,064 25,096 25,127 25,159 25,191 25,222
703 25,253 25,284 25,316 25,347 25,379 25,410 25,442 25,474 25,506 25,537
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TABLE 7-4(b)
LAKE TRAVIS ELEVATION-AREA"

SURFACE AREA IN ACRES

Elevation (feet) 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
704 25,570 25,602 25,635 25,667 25,700 25,734 25,768 25,802 25,835 25,869
705 25,904 25,938 25,972 26,006 26,041 26,075 26,109 26,144 26,178 26,212
706 26,247 26,281 26,316 26,351 26,387 26,422 26,457 26,493 26,528 26,564
707 26,600 26,635 26,671 26,707 26,743 26,778 26,813 26,848 26,884 26,920
708 26,955 26,991 27,026 27,062 27,098 27,133 27,169 27,205 27,241 27,277
709 27,312 27,348 27,384 27,421 27,458 27,494 27,531 27,568 27,605 27,642
710 27,679 27,716 27,753 27,790 27,827 27,863 27,900 27,936 27,973 28,010
711 28,047 28,084 28,122 28,159 28,197 28,234 28,271 28,309 28,346 28,383
712 28,420 28,457 28,495 28,532 28,569 28,606 28,643 28,679 28,716 28,753
713 28,790 28,827 28,864 28,901 28,938 28,976 29,013 29,050 29,087 29,124
714 29,160 29,197 29,234 29,271 29,308 29,344 29,381 29,418 29,454 29,491
715 29,527 29,564 29,602 29,639 29,677 29,714 29,753 29,791 29,828 29,866
716 29,904 29,941 29,979 30,017 30,054 30,092 30,130 30,167 30,205 30,242
717 30,279 30,317 30,354 30,391 30,429 30,466 30,503 30,541 30,578 30,615
718 30,652 30,690 30,727 30,765 30,802 30,840 30,878 30,915 30,953 30,990
719 31,028 31,065 31,102 31,139 31,177 31,214 31,252 31,290 31,328 31,367
720 31,406 31,446 31,485 31,524 31,563 31,602 31,640 31,679 31,717 31,756
721 31,795 31,834 31,873 31,913 31,952 31,991 32,031 32,070 32,109 32,148
722 32,187 32,226 32,265 32,304 32,343 32,382 32,421 32,460 32,500 32,539
723 32,579 32,618 32,658 32,697 32,737 32,777 32,818 32,858 32,898 32,938
724 32,978 33,019 33,059 33,099 33,139 33,179 33,220 33,260 33,301 33,342
725 33,383 33,424 33,466 33,507 33,548 33,589 33,630 33,671 33,712 33,752
726 33,793 33,834 33,874 33,915 33,956 33,997 34,037 34,078 34,119 34,161
727 34,202 34,243 34,285 34,326 34,367 34,408 34,449 34,490 34,531 34,572
728 34,613 34,654 34,695 34,737 34,778 34,819 34,860 34,902 34,945 34,987
729 35,029 35,071 35,113 35,156 35,198 35,241 35,283 35,326 35,369 35,411
730 35,454 35,496 35,539 35,581 35,623 35,665 35,706 35,748 35,789 35,831
731 35,872 35,914 35,955 35,997 36,039 36,080 36,121 36,162 36,203 36,245
732 36,286 36,327 36,369 36,411 36,452 36,494 36,536 36,577 36,619 36,661
733 36,703 36,746 36,788 36,830 36,872 36,914 36,956 36,998 37,040 37,082
734 37,125 37,167 37,210 37,253 37,296 37,339 37,382 37,426 37,469 37,513
735 37,557 37,600 37,644 37,688 37,731 37,775 37,819 37,862 37,906 37,950
736 37,994 38,038 38,082 38,126 38,170 38,214 38,258 38,302 38,346 38,391
737 38,435 38,479 38,523 38,568 38,612 38,656 38,701 38,746 38,790 38,835
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TABLE 7-4(b)
LAKE TRAVIS ELEVATION-AREA"

SURFACE AREA IN ACRES

Elevation (feet) 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

738 38,880 38,924 38,969 39,013 39,058 39,102 39,147 39,192 39,237 39,282
739 39,327 39,372 39,417 39,462 39,508 39,553 39,598 39,643 39,688 39,733
740 39,778 39,824 39,869 39,914 39,959 40,004 40,049 40,094 40,139 40,184
741 40,228 40,273 40,318 40,362 40,407 40,452 40,496 40,541 40,586 40,631
742 40,675 40,720 40,765 40,810 40,854 40,899 40,944 40,989 41,033 41,078
743 41,123 41,168 41,213 41,258 41,302 41,347 41,392 41,437 41,482 41,526
744 41,571 41,617 41,662 41,708 41,754

Y'Data from 2008 TWDB Survey
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1. GENERAL INFORMATION

Item

Description

Other Names for Project

Location

Type of Project

Objectives of Regulations

Project Owner
Operating Agency
Regulating Agency

Code of Federal
Regulations, Title 33

Water Supply Contracts

Water Rights

Project Cost

Deliberate Impoundment

Marshall Ford Dam and Lake Trauvis.

In 1941, the LCRA Board of Directors named the
dam Mansfield honoring Representative Joseph
J. Mansfield from Columbus, Texas.

Colorado River Basin, Texas,
Travis County, 12 miles northwest of Austin,
River Mile 322.2.

Multi-purpose Dam and Lake

Primary: Flood control, irrigation, and
hydroelectric generation.

Secondary: Navigation, streamflow regulation,
recreation, fish and wildlife, and domestic water

supply.
Lower Colorado River Authority
Lower Colorado River Authority

The Corps of Engineers prescribes regulation of
the flood control space. The project owner
(LCRA) specifies and schedules regulation of the
conservation storage space, the surcharge
storage space, and at any time the structural
integrity of the project is in question.

44 FR 24551, 26 April 1979;
41 FR 15005, 9 April 1976;
16 FR 4543, 16 May 1951.

The LCRA maintains the water supply contracts
for Mansfield Dam and Lake Travis.

Water rights are regulated by the TCEQ.

$28,709,948 (dam, powerplant, and
related facilities)

September 1940



2. LAKE INFORMATION

Reservoir Capacity

Lake Total

Features Elevation Area Incremental Storage Runoff

(Feet) (Acres) (Ac-Ft.) (Ac-Ft.) (inches)
Top of Dam 750
Spillway Crest 714 29,160 580,506 1,921,731 1.31
(Top of Flood
Control Pool)
Top of Joint 691 21,845 206,269 1,341,225 0.91
Use Pool
Conservation 681 19,297 796,538 1,134,956 0.77
Pool
Bottom of 618 7,662 338,418 333,418 0.23
Power Pool
Streambed 490 - - - -

Item Description

Real Estate Taking Line

for Fee Title

Real Estate Taking Line

Elevation 715.0. In some cases the landowners
would only convey their entire ownership, which
resulted in the purchase of land above elevation
715.0. In other cases, landowners would only
convey fee title to elevation 670.0 and flowage

easement to elevation 715.0.

Flowage easements up to elevation 715.0 were
obtained, to occasionally flood and submerge.
In many easements, the LCRA has obtained a

release of liability for flood damage above

elevation 715.0.
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2. LAKE INFORMATION (Continued)

Item

Description

Range of Clearing

Pool elevation corresponding
to discharge capability of
maximum

non-damaging flow rate
downstream

Lake length at top of
conservation pool

Shoreline length at top
of conservation pool

Safety aspects,

possibly requiring
warning

Emergency Drawdown

Elevation 545.0 to 685.0

Invert elevation of 24 - 8.5 foot conduits is
535.75. Release of 30,000 cfs is possible at
elevation 546.0 and above. Maximum
non-damaging channel capacities:

Austin: 30,000 cfs
Bastrop: 45,000 cfs
Columbus: 50,000 cfs

65 miles

270 miles

At varying elevations upstream and
downstream there are some low water
crossings and access roads that are
inundated. The project engineer
makes every effort to contact the
proper public authority during these
conditions.

Discharging at the maximum non-damaging
rate of 30,000 cfs with an inflow equal to the
77-year average of four consecutive months
(Apr-Jul), the drawdown from top of flood pool,
elevation 714.0, to top of conservation pool,
elevation 681.0, requires 14 days.

The drawdown from the top of conservation
pool, elevation 681.0 to elevation 593.0 requires
an additional 18 days.

Discharging at the highest rate possible, with all
23 gates open, the drawdown is: 3.2 days from
elevation 714.0 to 681.0. 5 days from elevation
681.0 to 593.0.

A-3



HYDROLOGY

Item

Description

Drainage Area

Climate

One-inch runoff

Storm types

Flood seasons

Low flow season

Minimum daily inflow
and date of occurrence

Minimum monthly inflow
and date of occurrence

Minimum annual inflow
and date

Average annual inflow

Maximum annual inflow and
date of occurrence

Maximum daily inflow and
date of occurrence

Maximum instantaneous
inflow and date of occurrence

Maximum flood volume
and date of occurrence

Above Mansfield Dam:

27,352 square miles contributing
11,403 square miles non-contributing
38,755 square miles total area

Moderate, hot summers, cool winters.
Mean annual temperature: 69°F
Mean annual rainfall: 33 inches
1,458,773 Acre-Feet

Thunderstorms, frontal storms,
cyclonic storms.

April through June and September

through October; however, floods have been
known to occur at any time of the year.
January to March

0; frequently (1898-2011)

110 acre-feet; November 1954

(1898-2011)

152,029 acre-feet; 1963 (1898-2011)

1,276,250 acre-feet (1940-2011)

5,191,720 acre-feet; 1935
(1898-2011)

351,467 cfs, 11 September 1952
(1898-2011)

840,000 cfs, 11 September 1952
(1898-2011)

3,241,442 acre-feet; 15 September to
11 November 1936 (1898-2011)
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3. HYDROLOGY (Continued)

Item

Description

Name and location of key
streamflow stations:

Upstream

Downstream

Type of hydrometeorologic
data recorded at damsite

Number of Hydromet
precipitation

stations used in
hydrologic forecasting

Colorado River near San Saba, Texas
(08147000)

Llano River at Llano, Texas
(08153500)

Pedernales River near Johnson City,
Texas (08153500)

Colorado River at Austin, Texas
(08158000)

Colorado River at Bastrop, Texas
(08159200)

Colorado River at Columbus, Texas
(08161000)

Maximum and minimum temperature,
rainfall, evaporation, wind, pool elevation,
tailwater elevation

239

A-5



4. SPILLWAY

Item Description
Location The center of the dam, spanning
the river channel.
Type Uncontrolled, ogee weir

Crest Elevation
Net overflow length

Maximum Discharge
Capacity

Type energy dissipater
Recurrence interval of
pool attaining crest
elevation

Spillway activation

714.0
700 feet (5 bays at 140 ft. each).
609,000 cfs at elevation 750.0

Stilling basin
Approximately 35 years

Throughout the history of the
project, to date (1940-2011), the
lake level has yet to reach the
spillway crest.
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5. OUTLET FACILITIES

Item Description
Location Beneath the spillway
Purpose Flood control, irrigation, and stream
flow regulation
Type of outlet 24 circular conduits, each with double-gated
control. 1 conduit is partial-flow valve gate.
Type of service gates Electrically-operated Paradox
Type of emergency gates Hydraulically-operated Ring-Follower
Number and size of 24 - 8.5 ft. Paradox type, each with
gates a respective 8.5 ft. ring-follower
gate.
Entrance invert elevation 535.75
Maximum discharge at Elevation 714.0: 131,300 cfs
pertinent elevations (Top of Flood Control)

Elevation 691.0: 126,470 cfs
Elevation 681.0: 123,250 cfs
(Top of Conservation)

Minimum time required 7 minutes from closed to full open
to open/close service

gates

Minimum time required 7 minutes from full open to closed

for emergency closure
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6. HYDROELECTRIC POWER FACILITIES

Item Description
Location In the concrete section of the dam
immediately to the left of the
spillway.
Type Peaking Power

Installed Capacity
Number and type of units
Overload Ratio

Plant Efficiency

Power on-line dates

Number and size of
penstocks

Invert elevation of
penstocks

Turbine discharge
with 3 units

Maximum gross head for
power

Dependable capacity

Critical tailwater
elevation

116,000 Kilowatts

3 Vertical Francis Turbines.
1.00

0.91

#1-27 January 1941

#2-02 March 1941

#3-13 June 1941

3 penstocks, each 16 feet in
diameter.

552.0

Elevation Discharge
681.0 7400 cfs
220 feet

#1 - 37,000 kw

#2 - 42,000 kw

#3 - 37,000 kw

Maximum — 535.0
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7. CONTROL POINTS

Item

Description

a. USGS Gauge, Colorado River at Austin

Location

Purpose of Control

Channel Description

Uncontrolled Drainage
Area

Treatment of Uncontrolled
Runoff

Target Flow Rate

Time of Water Travel

Monitoring Provisions

In Austin, on right bank, 3200 feet downstream
from northbound U.S. Highway 183 bridge. 2.3
miles downstream from Longhorn Dam and 2.8
miles upstream from Walnut Creek.

To indicate total flow at the gauge including
releases from Mansfield Dam and local runoff.

The bed is sand, rocks and gravel

and is subject to shift. The banks

are sand, gravel, and clay and are

subject to only minor shifts. Gravel mining
operations have and will continue to alter the
overbanks.

165 square miles from Tom Miller Dam
7.6 river miles upstream.

Contributes to flood control target
flow.

30,000 cfs

2 hours from Mansfield Dam
through Lake Austin.

Recording river gauge.
Data Collection Platform.
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7. CONTROL POINTS (Continued)

Item

Description

b. USGS Gauge, Colorado River at Bastrop

Location

Purpose of Control

Channel Description

Uncontrolled Drainage
Area

Treatment of Uncontrolled
Runoff

Target Flow Rates

Time of Water Travel

Monitoring Provisions

Downstream side of State Highway 71 bridge in
Bastrop on left bank, 0.3 miles upstream from
Gills Creek, also 1.2 miles downstream from
Piney Creek, and at river mile 237.5.

To indicate total flow at the gauge including
releases from Mansfield Dam and local runoff.

The bed is sand and gravel with banks of sandy
loam and slightly wooded. Shifts can be
expected due to the collection of debris, and
shifting of a gravel bar, about 2,000 feet
downstream from the gage, during medium and
high water. No shifts are expected at extreme
high stages. There is an overflow channel (Gills
Creek) about 1,600 feet to the left of the main
channel that may overflow if a large flood should
occur.

1,135 square miles from Tom Miller
Dam, 63.7 river miles upstream.

Must be accounted for when making
releases for flood control.

Flow rates are used in regulating the releases
from Mansfield Dam to control floods and to
provide seasonal irrigation.

20-26 hours for flood crest from Mansfield Dam.
48 hours for normal releases (5,000 cfs).

Recording river gauge.
Data Collection Platform.



7. CONTROL POINTS (continued)

Item

Description

c. USGS Gauge, Colorado River at Columbus

Location

Purpose of Control

Channel Description

Uncontrolled drainage
area

Treatment of Uncontrolled
runoff
Target flow rates

Time of Water Travel

Monitoring Provisions

Downstream right bank side of bridge on U.S.
Highway 90 at eastern edge of Columbus, TX,
340 ft. downstream from Southern Pacific
Railroad bridge, also 2.6 mi. downstream from
Cummins Creek, and at river mile 133.9.

To indicate total flow at the gauge including
releases from Mansfield Dam and local runoff.

The bed is sand and subject to shift at all stages.
There is one channel up to about a 42-foot stage
(90,000 cfs). The channel is straight for about
800 feet below and 200 feet upstream of the
gage. The right bank is high and will not be
overflowed. The left bank will overflow at about
a 42-foot stage. At extremely high stages (45
feet), water begins to overflow the right bank
about 8 or 9 miles above the gauge. This water
re-enters the river about 2 or 3 miles below the
gauge.

2,796 square miles from Tom Miller
Dam, 167.3 river miles upstream.

Contributes to flood control and
conservation target flows.

Flow rates are used in regulating the releases
from Mansfield Dam to provide control of floods.

56 - 68 hours for flood crest from Mansfield
Dam. 42 hours from Bastrop.

Recording river gauge.
Data Collection Platform.



8. DOWNSTREAM CONTROL STRUCTURES

Item Description of Tom Miller Dam

Location Tom Miller Dam in Austin, TX, river mile 301.2
on the Colorado River.

Purpose Hydroelectric power, municipal and
industrial water supply, recreation.

Type Concrete gravity overflow, piers and
slab

Outlet Control Five 51 x 12 feet tainter gates and

four 51 x 18 feet tainter gates.
Two hydroelectric generation units:
8,000 kw each.

Flow Passage Invert Penstocks: 462.0
Large Gates Spillway: 475.0
Small Gates Spillway: 480.0
Uncontrolled Spillway: 492.8

Pertinent Discharge Total discharge: 107,865 cfs

Capacity (at elevation 492.8) Two turbines at: 1,900 cfs each
Five small gates at: 8,585 cfs each
Four large gates at: 15,285 cfs each

Operating Agency LCRA



8. DOWNSTREAM CONTROL STRUCTURES

Item Description of Longhorn Dam
Location Longhorn Dam in Austin, TX, at river mile 295.2
on the Colorado River.
Purpose Electric plant cooling water (originally), municipal
and industrial water supply, recreation.
Type Concrete with earthen approach
Outlet Control 2-Bascule automatic gates,

each 8 x 50 feet.
7-vertical lift gates,
each 13 x 50 feet.

Flow passage invert Automatic gates spillway: 420.0
Vertical lift gate spillway: 416.0

Pertinent discharge Total discharge:

(at elevation 428.25) 44,405 cfs

(at elevation 434.0) 57,200 cfs

(at elevation 439.5) 98,700 cfs

(at elevation 442.9) 138,890 cfs

Operating Agency City of Austin (Austin Energy).
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shall pass and be suthenticated, the same seal at their pleasure to
Lreak, alter, or devise a new one.

Ske. 7. No institution of learning hereafter incorporated in the ,Sxchuive vieht to
District of Colunbia shall use in or as its title, in whole or in psrt '
the words “ Trinity College.” ‘

Sec. 8. Nothing in this Act contained shall be so construed as to Rigbts resarved.
prevent Congress from altering, amending, or repealing the same.

Approved, April 8, 1935.

[CHAFPTER 48.] .
JOINT RESOLUTION
April 8, 1938,

Making appropriations for relicf purpoees. __IH.J. Res. 17}

. . {F{ub. Res., No. I1.]

Resolved by the Senate and House of Representatives of the United
States of America in Congress assembled, That in order to_provide ,Emeseney Rellel
relief, work relief and to increase employment by providing- for iws.
uscful projects, there is hereby appropriated, out of any -money [t H
in the Treasury not otherwise appropriated, to be used in the Usesodsvailsbility.
Jiscretion and under the direction of the President, to be imme-
diately available and to remain available until June 30, 1937, the Ameunt
sum of £4,000,000,000, together with the separate funds cstablished
for particular arcas by proclamation of the President pursuant to :
section 15 (f) of the Agricultural Adjustment Act (but any amounts Vol 48, p. 678.
thereof shall be available for use only for the area for which the
fund was cstablished) ; not exceeding $500,000,000 in the aggregate
of any savings or unexpended balances in funds of the Reconstrue-
{ion Finance Corporation; and not exceeding a total of $350,000,000
of such unexpended balances as the President may determine are
not required for the purpeses for which authorized, of the following Fupdsspecified.
appropriations, namely: The appropriation of $3.300,000,000 for
national industrial recovery contamed in the Fourth Deficiency Act, Vel e 7&
fiscal year 1933, approved June 16, 1933 (48 Stat, 274) ; the appro-
priation of £950,000,000 for emergency relief and civil works con-
tained in the Act approved February 15, 1934 (48 Stat. 351); the Yol p.281
appropriation of $899,675,000 for emecryency relief and public
works, and the appropriation of $525,000,000 to meet tho emergency
and necessity for relief in stricken agricultural areas, contained in
the Einergeney Appropriation Act, fiseal year 1035, approved June Vol 48 p. 1.
19, 1934 (48 Stat. 1045) 5 and any remainder of the unobligated Vel 48, p. 2.
moneys referred to in scetion 4 of the Act approved March 31, 1933
(48 Stut. 22) : rovided, That except as Lo such part. of the appro- 7o - e
printion made herein as the President may deem necessary for pristion.
continuing reliel as anthorized under the Federal Xnerzeney Relief
Act of 1933, as amended, or for restoring (o the Federnl Bmergency
Administration of Public Works any sums which after December
98, 1934, were, by urder of the President. imponndal or transferred
to the Federal Fmerzeney Relief Administeation from appropria-
tions herelofure made available to such Federal EKmergeney Admin-
istration of Public Works (which restoration is herehy anthorized),
this apprapriation shall he available for the followine classes of - Frojecicdesiznaed
projects, and the smonnts to be nsed for vach elass shall not, except Aot o bl et
as hereinnfter provided, exceed the vespeetive amounts sluted,
namely: (a) Thghways, roads, streets, and arade-crassing elimina-
tion, £500,000,0005 (b} rural rehabilitation wnd relief in stricken
arricaltural areas, aml waler conservation, trans-mouniain water
diversion and trrtmation and reclamation, $500,000.0005 (¢) rural
clectrifiention, £100.0000005 (d) housing, $450,000000: (e) nssist-
ance for cducational, professional and clerieal persons, §300,000,0005
(1) Civilian Canservation Corps, $600,000,0003 () lonns or grants, P o

-
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or both, for projects of States, Territories, Possessions, including
subdivisions and apencics thereof, municipalities, and the District of
Columbia, and self-liquidating projects of pul)lic bodies thereof,
where, in the determination of the President, not less than twenty-
five per centum of the loan or the grant, or the aggregate thereof, is to
he expended for work under each particular project, $900,000,000; (h}
sanitation, prevention of soil erosion, prevention of stream pollution,

»a coast erosion, reforestation, forestation, flood control, rivers and
harbors and miscellancous projects, $350,000,000: Provided further,
That not to exceed 20 per centumn of the amount herein appropriated
may be used by the P’resident to increase any one or more of the
foregoing limitations if he finds it nccessary to do so in order to
¢ffectuate the purpose of this joint resolution: Provided further,
'That no part of the appropriation niade by this joint resolution shalf
be expended for munitions, warships, or military or naval matériel;
but this proviso shull not he construed to prevent the use of such
appropriation for new buildings, reconstruction of buildings and
other improvements in military or naval reservations, posts, forts,
camps, cemeterivs, or fortified arcas, or for projects for nonmilitary
or nonnaval purposes in such places.

Except as hercinufter provided, alf sums allocated from the
appropriation made herein for the construction of public highways
and other related projects (except within or adjacent to national
forests, national parks; national parkways, or other Federal reser-
vations) shall be npportioned by the Secretary of Agriculture in the
manner provided by scetion 204 (b) of the National Industrial
Recovery Act for expenditure by the State highway dcpartments
under the provisions of the Federal Highway Act of November 9,
1921, as amended and supplemented, and subject to the provisions
of section 1 of the Act of June 18, 1934 (48 Stat. 003) : Pronided,
That any minounts alloeated from the appropriation made herein for
the climination of existing hazards to Nife at railread grade cross-
ings, including the separation or protection of grades at crossings,
the reconstruction of existing railroad grade crossing structures, and
the relocation of hichways to eliminats grade crossings, shall be
apportioned by the Secretary of Agriculture to the several States
(including the Territory of Iawaii and the District of Columbia),
one-half on population as shown by the Julest decennial census, one-
fourth on the mileage of the Federal-nid highway system as deter-
mined by the Sceretary of Agericulture, and one-fourth on the rail-
road mileags as determined by the Interstate Commerce Connis-
sion, to be expended by the State higlivway departments under the

" provisions of the Federad Highway Aet of November 9, 1921, as

amended and supplemented, and cubject to the provisions of see-
tion 1 of such Act of June 18, 1934 (18 Stat. 993) 5 but no part of
the funds apportioned ta any Stude or Terrifory under this joint
rexolution for public hichways and grade cros<ing= need Te matched
by the State or Territory sl procided furthe s, 'That the President
may also allat funds made available by this joint resolution fur the
canstruction, repair, and fraprovement of public highways in Alaska,
Puerto Rico, und the Viregin Islunds, and woney allocated under ths
Joinb resolution to relief ngrrencies may be expended by such ngencies
for the construction and improvement of roads and streets: Pro-
vided, howcser, That the expenditnve of funds from the appropria-
tion made heremn for the construction of publie hichways and other
related projects shinll be subject to such rules and regulations as
the Prestdent may preseribe fur earrying ont this paragraph and
preference in the cmployment. of Tubor shall be piven (except in
executive, ndministrative, supervisory, and highly skilled positions)
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to persons receiving relief, where they are qualified, and the Presi-

dent is hereby nuthorized to predeterming for each State the hours
of work and the rates of wages to be paid to skilled, intermediate,
and unskilled labor engaged in such construction therein: Provided
further, That rivers and harbors projects, reclamation projects
(except the drilling of wells, development of springs and subsurface
waters), and public buildings projects undertaken pursuant to the

rovisions of this joint resolution shall be carried out under the

irection of the respective permanent Government departments or
agencies now having jurisdiction of similar projects.

Tunds mads available by this joint resolution may be used, in the
discretion of the President, for the purpose of making loans to
finance, in whole or in part, the purchase of farm lands and neces-
sary equipment by farmers, farm tenants, croppers, or farm laborers.
Such loans shall be made on such terms as the President shall pre-
scribe and shall be repaid in cqual annual installments, or in such
other manner as the President may determine.

Funds made available by this joint resolution may be used, in the
discretion of the President for the administration of the Agricul-
tural Adjustinent Act, as amended, during the period of twelve
months after the effective date of this joint resolution,

Skc. 2. The appropriation made herein shall be available for use
only in the United States and its Territories and possessions. The
provisions of the Act of February 15, 1934 (48 Stat. 351?, relating
to (isability or death compensation and benefits shall apply to those
persons receiving from the appropriation made herein, for services
rendered as cmplovees of the United States, security payments in
accordance with schedules established by the President: Provided,
That so much of the sum herein appropriated as the United States
Employces’ Compensation Commission, with the approval of the
President, estimates and certifies to the Secretary of the Treasury
will he necessary for the payment of such compensation and admin-
istrative expenses shall be set aside in a special fund to be admin-
istered by the Commission for such purpeses; and after June 30,
1936, such special fund shall be available for these pnrposes annually
in such amounts as may be specified therefor in the annual appropvia-
tion Acts. The provisions of section 3709 of the Revised Statutes
(U. S. C, title 41, see. 5) shall not apply to any purchase made or
service procured in earrying out the provisions of this joint resolution
when the aggregate amount involved is less than $300.

Ske. 5. In carrying out the provisions of this joint resolution the
President may (#) authorize expenditures for contract stenographic
reporting serviees; supplies and equipment; purchase and exchange
of law books, hooks of reference, direetories, periodicals, newspapers
and press clippings; travel expenses, including the expense of atiend-
anee at mectings when specilically anthorized; rental ag the seat of
government il elsewhere y purchase, operation, and maintenanes of
motor-propelled pussenger-carrying vehicles; printing and binding;
and snch other expenges as he may determine necessary (o the accom-
plishiment of the ubjectives of this joint resolutions and (I) necept
and utitize sueh volmntary and uncompensated services, appoiud,
without regard to the provisions of the civil-service laws, such officers
and employees, and ufilize such Federal oflicers and cployees, wndd,
with thie consent of the State, such Stute and loeal officers and
employees, as may be necessury, preseribe their authorities, duties,
responsibilities, und tenure, and, without regaed to the Classifiention
Act of 1923, as nmended, fix the compensation of any oflicers und
cinployees so uppointed.
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Any Administrator or other officer, or the members of any central
bonrd}: or other agency, nzmed to have general supervision at the
seat of Government over the program amfwork contemplated under
the appropriution made in section 1 of this joint resolution and
receivm% a salary of $5,000 or morc per annum frown such appropria-
tion, and any State or regional administrator receiving a salary of
$5,000 or more per annuin from such appropriation {(except persons
now serving as such under other law), shall be appointed by the
President, by and with the advice and consent of the Senate: Pro-
vided, That the provisions of section 1761 of the Revised Statutes
shall not ap(fml{l to any such appointee and the salary of any person
so appointed shall not be increased for a period of six months after
confirmation.

Stc. 4. In carrying out the provisions of this joint resolution the
President is suthorized to establish and prescribe the duties and
functions of necessary agencies within the Government.

Skc. 5. In carrying out the provisions of this joint resolution the
President is authorized (within the limits of the appropriation made
in.section 1) to acquire, by purchase or by the power of eminent
domain, any real Frope»rty or any interest therein, and improve,
develop, grant, sell, lease (with or without the privilege of pur-
chasing), or otherwise dispose of any such property or interest
therein.

Src. 6. The President is authorized to preseribe such rules and
regulations as may be nccessary to carry out this joint resolution,
and any willful violation of any such rule or reculation shall be
punishable by fine of not to exceed $1,000.

Sgc. 7. The President shall require to be paid such rates of pay
for all persons engaged UYOH any project financed in whole or in

art, through loans or otherwise, by funds appropriated by this
joint resolution, as will in the discretion of the President accomplish
the purposes of this joint resolution, and not affect adversely or
otherwise tend to decreaso the going rates of wages paid for work
of a similar nature.

The President may fix diffcrent rates of wages for various types
of work on any project, which rates need not be uniform throughout
tho United States: Provided, howerver, That whenever permanent
buildings for the usc of any department of the Government of the
United States, or the District of Columbia, are to be constructed
by funds appropriated by this joiat resolution, the provisions of
tho Act of March 3, 19317 (U. S.°C., Supp. VI, title 40, scc. 276a),
shall a;ﬁ[)ly but the rates of wages shall be determined in advance
of any bidding thereon.

Skc. 8. Wherever practicable in the carrying out of the provisions
of this joint resolution, full advantage shall be tuken of the fucilities
of private enterprise.

Skc. 9. Auy person who knowingly and willi intent to defraud ths
United States mukes any falss statement in connection with any
application for any project, employment, or reliefl aid under the
provisious of this joint resolution, ov diverts, ov attempls to divert, or
assists in divecting for the benelit of any person or persons not
entitled thercto, any woneys approprinted by this joint resolution,
or any services or real or personal property acquived thercunder, or
who knowingly, by menus of any frnud, force, threat, intimidation,
or boycott. deprives any persan of any of the benefits to which he
may be entitled under the provisions of this joint resolution, or
attémpts so to do, or assists in so doing, shall be dvemed ruilty of a
ntisdemennor and shedl be fined not more than $2,000 or unpr'isoncd
et nore than one year, or both.
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Sec. 10. Until June 30, 1936, or such earlier date as the President
by proclamation may fix, the Federal Emergency Relief Act of 1933,
as amended, is continued in full force and eflect.

Sro. 11. No part of the funds herein appropriated shall be
expended for the administrative expenses of any department, bureau,
board, commission, or independent agency of the Government if such
administrative expenses are ordinarily financed from annual appro-
priations, unless addilional work is imposed thereupon by reason
of this joint resolution.

Sec. 12. The Federal Emergency Administration of Public Works
established under title I1 of the National Industrial Recovery Act
is hereby continued until June 30, 1937, and is authorized to perform
such of its functions under said Act and such functions under this
joint resolution as may be authorized by the President. All sums
appropriated to carry out the purposes of said Act shall be availabls
until June 30, 1937. " The President is authorized to sell any securi-
ties acquired under said Act or under this joint resolution and all
moneys realized from such sales shall be available to the President,
in addition to the sums hcretofore appropriated under this joint
resolution, for the making of further loans under said Act or under
this joint resolution.

Sec. 13. (a) The acquisition of articles, materials, and supplics
{for the public use, with funds appropriated by this joint resolution,
shall be subject to the provisions of section 2 of title III of the
Treasury and Post Office Appropriation Act, fiscal year 1934; and all
contracts let pursuant to the provisions of this joint resolution shall
be subject to the provisions of section 3 of title IIT of such Act.

(L) "Any allocation, grant, or other distribution of funds for any
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project, Federal or non-Federal, from the appropriation made by -

this joint resolution, shall contain stipulations which will provide
for the application of title IIT of such Act to the acquisition of
articles, materials and supplies for use in carrying out such project.

Sec, 14, The authority of the President under the provisions of
the Act entitled “An Act for the relief of unemployment through
the performance of useful public work, and for other purposes”
approved Marel 31, 1933, as amended, is hereby continued to and
including March 31, 1937.

Skc. 15. A report of the operations under this joint resolution
shall be submitted to Congress before the 10th duy of Junuary in
each of the next three regular sessions of Conpress, which report
shall include a stutement of the expenditures made and obligations
incurred, by classes and amounts.

Sec. 16. This joint resolution may be cited as the “ Emergency
Relief Appropriation Act of 1935.”

Approved, April 8, 1935, 4 p. m.

{CHAPTER 49.]
JOINT RESOLUTION
To permit articles imported from foreign eonutrivs for the purpose of cxhibition at
the Californin Pacific Interuational Fxposition, San Dicgo, California, to he
sdmitted without payment of tarill, and for othier purposes.

Resolved by the Seaate and [ouse of Repreaentatives of the
United States of America in Oongress rr,\-m‘m/»/wl, That all articles
which shall be imported from foreign countries for the purpose of
exhibition at the mdernationn] exposition to be held at San Diego,
California, beginning in May 1935, by the California Pacific Inter-
nutional Exposition Compuny, or for use in construeting, installing,
or maintaining forcigm buildings or exhibits at the suid exhibition,

{Tnemployment Re-
Ilef Aet; continuancs,
Vol. p. &
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Annual reports to
Congress,

gShort titls,

April R, 1943,
L ey
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Juneau Harbor, Alaska ; House Document Nuibered 249, Seventy-
fifth Congress;

Wake lsland; House Document Numbered 84, Seveniy-tifth
Congroess;

Weles Harbor, Midway Island; Touse Document Numbered 49
and Rivers and Harbors Committee Docuntent Numbered 9, Seventy-
fifth Congress;

San Juan Ilarbor, Pucrto Rico: Rivers and Harbors Comuniltes
Docinent Numbered 42, Seventy-fifth Congress;

Arecibo Harbor, Puerto Rico; Rivers and Harbors Committee
Document Numberved 43, Seventy-filth Congress;

Guayanes Harbor, Pucrcto Rico; House Document Nuinbered 243,
Seventy-fifth Congress;

Saint, Thomns Harbor, Viegin Islauds ; House Document Numbered
200, Seventy-{ifth Congress. ‘

Sre. 20 That the $12,000,000 recommended for expenditure for a
part of the Central Valley project, California, in accordance with
the plans set forth in Rivers and Harbors Committee Document
N mn]bercd 35, Seventy-third Cougress, and adopted and authorized
by the provisions of section 1 of the Act of August 30, 1935 (49
Stat., 1028, at 1038), entitled “An Act authorizing the construction,
repuir, nnd preservation of certain public works on rivers and harbors,
and for other purposes”, shall, when appropriated, be available for
expenditure in accordance with tho said plans by the Secretary of
the Interior instead of the Sccvetary of War: Provided, That the
transfer of authority from the Sceretary of War to the Sceretary
of the Interior shall not renderythe expenditure of this fund reim-
bursable under the reclamation law: Provided further, That the
entire Central Valley project, California, heretofore authorized and
established under the provisions of the Iwergency Reliel Appro-
priation Act of 1935 (49 Stat. 115) and the First Deficiency Appro-
priation Act, fiscal year 1936 (49 Stat. 1622), is hereby reauthorized
and declared to be for the purposes of improving navigation, regu-
fating the flow of the San Joaquin River and the Sacramento River,
controlling floods, providing for storage and for the delivery of
the stored waters therveof, for the reclumation of arid and seminrid
lands and lands of Indian reservations, and other beneficial uses,
and for the generation and sale of electric energy as a means of
financially aiding and assisting such undertakings and in order to
permit. the full utibzation of the works constructed to accomplish
the aforesaid purposes: Prowvided further, Thaty except as herein
otherwise specifically provided, the provisions of the reclumation
Inw, us mnended, shall govern the repaynent of expenditures and
the consiruction, operation, and wainterzanes of the dams, canalg,
power plants, pumping plants, (ransmission lnes, and  incidental
works decmed necessary to sand entive projeet, and the Sceretary of
the Tuterior may enler inlo repayment contracts, and other neces-
sary confracts, with State agencies; anthorities, associations. persois,
and corporations, cither public or private, including all ageneies
with which contracts are authorized under (he rveclamation law,
and ey acquire by proceedings in eminent domain, or otherwise.
all lands, rights-of-way, water rights, and other property neces-
sy for said purposes: And provided frrther, That (he said dam
and resevvoirs shall be used, first, For viver regulation, nmprove:
ment. of navigation, and (low! control; second, Tor irrigation and
domestic nses: and, third, fov power, ' ’
el 30 That for the prurpose of unproving navigation, controlling
floods, vepulating the How of streams, providing for sterage and
lor delivery ol stoved waters, for the reclamation of lands, and
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other beneficial uses, and for the gencration of clectric energy as

a means of financiafly aiding and assisting such undertaking, the

wroject known as “Marshall Ford Dw”, Colorado River project,

in Texas, is hereby authorized and adopted and all contracts and | Costrctsand s
agrecments which have been exccuted in counection therewith sre '

hereby validated and ratified; and the Seeretary of the Interior,

acting through such agents as he may designate, is hereby author- fomieti. dne
ized to construct, operate, and maintain all structures and ncidental s,

works necessary to such project, and in connection therewith to make

and enter into any and all necessary contracts including contraets

amendatory of or supplemental to those hereby vahdated and

rafified. _

Sec. 4. The Secretary of War is hereby authorized and_directed e
{0 cause prelimindry examinations and surveys to be made at the withorized.
following-named localities, the cost thercof to be paid from ap- _
propriations heretofore or hereafter made for such purposes: Pro- et H
vided, That no preliminary examination, survey, project, or estimate
for new works other than those desienated in this or some prior Act

or joint resolution shall be made: Provided further, That after ihe fioperts.
regular or formal reports made as required by Jaw on any examina-
tion, survey, project, or work under way or proposed are submitted
no snpplemental or additional report or ecstimate shall be made Aduptiva

unless authorized by law: And provided further, That the Govern-
ment shall not be deewed to have entered npon any project for the
unprovement. of any waterway or harbor mentioned n this Act
until the project for the proposed work shall have been adopled by  surveys daugs et
luw:

Northeast Harbor, Maine.

Presumpscot River, Maine.

Portland Harbor, Maind, north of House Island, to detormine
advisability of removing shoal.

Tnland waterway between Merrimaek River, Massachusetts, and
Hampton Harbor, New Hampshire, by way of Black Rock Creek
and Blackwater River,

Haubor of refuge at or in the vicinity of Swammpscott, Massachu-
sefts.
" Ipswich River, Massachusctts.

Boston Harbor, Massachusetts.

Seitnate Havbor, Massachusetts,

Saugus River, Massachusetts,

Nantasket (Hull) Gut, Massachusetts.

Wellfleet Harbor, Massachusetis,

Padanaram Harbor, at’ South Dartmouth, Massachusetts.

Warren River and Barringion Harbor, Rhode Island.

Conneeticut. River, helow Iartford, Connecticut, iucluding North
Cove in the town of Old Saybrook.

Clinton Harbor, Connecticut.

Miunos River, Connectient.

Westcott Cove, Connectient.

Noprwalk Harbor, Connecticut,

Greenwich Iarbor, Connecticut.

Orowoe Crock, New York,

Huntington Harbor, New York.

Northport Harbor, New Yorl.

Bronx Kills aind Harlem River, New York,

Rondant Harbor, Now York.

Waterway fronme Albuny fo Schenectudy, New York, by way of
TTadson and Mohawk Rivers, with & view {o securing w dopth of
twenty-seven feet and suitable widih.,
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I1r-3C5

COOPLTATIVE ACGRELITNT PETWVIEIN WIITED STLTES I SLORLTARY
O INTERIOR AND AUTHORITY

le THIS AGREEIZENT, dated as of Junme 1, 1935, between the UIL'ED STATES COF
ATFICA, aclirg by Harold L. Ickes as Secretary of the Interior, hereinafter .
referred to es the Secretary, pursuant to (1) the act of June 17, 1902, 32 State.,
388, and cets arendutory thereof o supplementary therete, and particularly the
acte. of iarch L, 1521, L1 Stat. 104, and (2) the Emergency Pelief Zprropriation
act of 1935, Fublic Resclution MNo. 11, 7Lth Ccngress, arproved :ipril &, 1935, and
the LCWTR COLORADO RIVER AUTHORITY created by an act of the Legislature of Texas,
approved Hovember 13, 193L, héreirzfter referred to as the Luthority.

OEFINITIONS

2. Mihe Frcject" means that of the Lower Colorado River Authority (Texas)
fcr ire imvroverent of that Hiver to redvce floods and utilize its vaters fer
vsefrl rurpocec; descrited more specifically it consists of (a) the cospletion
of the (incouplete damj) freserveir)and( appurtencnt works at and near Bluffton,
Ilane County, Te:ras, as provided by a contract (herein called the "Fesles' Con~
trzci") entered into on or about April 15, 1921, between the Central Texas
iyeroelectric Conpany (a corporation of the State of Delavare) and the Fegles
Censtruction Company, Iimited (a corporation of the Lominion of Canada), as
arended, (b) the acquicition of water rights, property and construsticn and
incorplete Ganm b the exercice of certain options aveilatle to the zuthority
under an arrecment entered inte between the United States of :erica and the
Colarado hiver Company (a corporation of the State of Texas), cated spril 1,
1935, necessary for the lmpounding at said location of waters of the Colorade
Fiver for such purposes, (¢} the completion of constiruction of said incorplete
danm and other works with such zdditions as may bs provided by plans subnitted
Ly the Fureau of Raclamation and approved by the .uthority; (d) the construc-
tion of a wnifind series and system of dams including and belews c2id inccmplete
dam as determined by genercl plans approved by the Dureau of Feclanation and
by the futhority, and such impounding reserveirs and other works (as shall be
provided for by plans so approved) and found convenient and eccnomical to pro-
vide for flood control and irrization, (e) provisicn (as nay be determined by
the Lutlority with the approval of the Administrater) for the utilization of
falling vaters for the reneratien of electrical encrgy, transmissicn lires
and other appurtenances.

By "Dureau®.is mzant the Dureau of Reclamation under the zenmeral super—
vicicn of the Secretary.

RECITAIS
3. WHTRIAS, said Act of March L, 1921, L1 Stat. 14Ok, provides as follcws:

7211 moneys hereafter received fron any Siate, =sunicinality, cor-
peration, associction, firm, district, or individual for investigatiens,



and

censtructicn vorls, surveys or other developrnent werk incicdent trereto
invelvirng operations similar to those prov1€nd for by the reclamation
1z shail be covered into the reclomaticn fund and s3hall be eveailzble
for exvenditure for the purpeses for vhich centributed in like zamer
as if said suvms had been specifically anpropriated for said purposes™

L. TWHEZTAS, on llay 21, 1935, the President and the idvisory Comittee

on Allotrents adopted the follcirine resolution:

WIREAS, the project of the Lower Colorade River hAuthority (Texas) £

the 15p_ovemenu of thet River will control subst;nt'allv its flood waters
and reclds rany thousunos of acres now subjcct to cestructive floods,

as more fully appears by the report of the Army Engincers (1oude Decurent
361, Tlct Coﬂ”., 2d Sess.) and by remorandum dated April 26, 1925, sirned

by the Actine Deputy Adninistrator of Public “orks;

uHAR:AS, the project as submitied to tho Feceral Emergency idministration
of Fyblic Verks by the Authority includes the completion of the incomplets
aarl, recervoir and other works at and near Blufiten, Llzno County, Texas
(”az*ltCﬁ Dan), a unified system and series of dams at and below that
site, ifrzounding reserveirs, hydroelectric works, works for irrigaticn
and other uses, transminsion lines and other appurienances;

MiIZREAS, 1t appears from the recerds of the Teras Relief Comission,
period Ap r*l 1, 193L, to l'ovember 30, 193, that the total number of
relief ceses within a fifty mile vadlus of lamilton Dam, plus Eeiar County,
Tesias, durine cald perled vas 23,997, that the nurber of percens depen—
dent on relief thersin aggrcgated 95, ,Lh2, and it is estimated that the

nan hoursa recuired at sites fer the ﬂCCCﬂ“lJSthnu of the project amount
to 1£,C00,C00 and the total n.mber of men earloyed at any one time vwill
Le L, hOu and not less than 805 of the total coet of the prcject will be
expenaed by July 1, 1936, and the 1ermaining 205 vill be apylied to finance
centracts for the fabrication of materials, under which contracts men
will be put to work prior to July 1, 1936;

MUHERESS, the estimated cost of said project is $20,000,0C0 as more fully
appears bv zaild memorandum and an aggrerate alloca uiOﬂ of that anount 1is
rece mmerded by the Secretary of the Interior and the Federal Crmargency
AdministAutor of Public Vorks;

OLVED, that t ¢ President and thic Doard allo ate to the Zecartment of
ibo Int lor, Bureau of Beclamation, the swn of ¢ OCO,C 0 to oid in fin-

ancing that tortion of the project relating to f‘lo contrel frenm funds

Tnce availnble to the President tr Section 1 (h) of tn“ nerpency Relief
appropriation Aet of 1935;

RETSCINTD FURTIER that the Fresident and this Eo“*n allecate to the Feod-
eral Enerrcency Adrministration of Pyblic Vorks 115,000,000 to finance that
pertion of the cost of the project not provided for u] the albove allocaticrn
This allocation is from funds made aailable to the President by Secuieon 1
(g) of said .ict. Ouch allotment therefren as may be mude by the sald Ad-
nil““trg tor to the futhorlt; 15 to te by loan and print; the grant not to
crceed 3073 of the cost of lator and materinls 'ﬁplcj?d uren Lhe projact



(except thet part apportlioned to flood control); the loan tc be by purchas
of the revenue bonds of the Authority, subject to the executlcn of a cona
tract, satisfactory to the Ldministrater, betwcen the U.S. of America an
the mthority.

"Ceid contrect is to provide thet the plane, specificotions

and construction of the project in so far os they relate to

flood control shzll be subject to the zpyroval of the Commis-

eioner of Reclawmation, as shall also vouckers for exgenditures

ageinst the allocation for flood control.

"The I'resicdent and this Bocrd find upon the basis of szid
memorandum thet not less then 25% of such losn ond grant is
to be exrerced for work under the scid project."

5. UHLRYAS, the Tederal Emergency Zdninistrator of Fuklic Works,
in partisl effectuation of the ebove recolution, has caused to te pre-
parcd 2 loan and prent acreement wbereby, amons other thinps, the Au-
thority hec agreed to acquire the property and weter rights now held by
the Colorado River Company amd by C. G, lialott; '

6. Ji*REAS, the accomplishment of flood control and irrigation
centemnl 2ted by sa2id rroesolution as well as economy and expeditien will
te furthered by placine the construction of the project ‘as determined
Ly pencral plans and estimates of construction ccst preperced by the
Furesu and adopted by the Authority) under the direciion of tre Bureau;

7. WHZIREAS, it is intended that the Authority shell acquire and
finzance the cost of acquisition of lends, florace and other rights and
easements necessary for the accomplishment of the project and finence the
cost ol conciruction thereof to the extent that such cost is not provided
for by szid 2llocstion of 35,000,000 to the Bureau;

8. HEREAS, economy =nd expedition require that the cccomclishment
ol tre project should te divided between the lfuthority and the Purecu sub-
stentially 25 follows:

(1) The Authority to provide all lands, [lovage end otler righis
necercary for the accomplichment of the projcdt a2s shovm by plens submiited
ty the Purenu 2nd approved by the Authority;

(2) The Bureau to prepare and submit to the Authority for its erproval
reneral plans 2nd estimates of construction costs for the construction of
czmg, impounding reservoirs and other works in so for as =zid structures
relate to irrication and flood control, and, upon the epprovel of said plens
ol estimates by the Authority, the Pureau to construct szid works &s pro-
vided therely, in so far as the cost of such works mey te finmced by the
5,020,000 21lotted directly to the Puresu and by funds advenced to it by
trte Euthority;



(3) The juthority to finance and ccnstruct such hydreelactric works as
it sh2l dcem necessary for the beneficial suce of such falling sater as may be
available and for the accemplishment of thzt perticn of the preject;

10V, TIZEFCEE, in effectuation of the purposes of said rescluticn, in
concideration of the above recitals and of the execution of the loan and grant
agrcement, the parties hereto agree:

9. The Secretary azrees that the Pureau by the use of the {Z,020,000
zllotted to it by szid resclution and by the fecretary and by the uce of the
funds acvanced by the huthiority vAll prepare and submit to the iuvthority for its
arproval renerzl plans and estimates of censtruction costs for the acceplish-
irent of the project in so far as it relates to flccd control and irrigation.

10. The Authority agrees that it will cause to be deposited to the credit
of the Burceau, from the proceeds of the bonds or of the grant provided for in
said lean and grant agreenent, the amount of 1,5,000,0C0 as its initial cash
centribution toward the accemplishment of the project in so far as it relates
to flood centrol and irrigaticn. The Authority furiher arrces that it will from
time to time thereafter aavance to the Dureau on its rccquest additional funds as
and when recuired to finance the cost of the construction vwierk to bte dcne Ly the
Sureau hereunder; provided, hovever, that the agsregate amount of 211 such ad-
vonces to be made by the Authority to the Pureau shall not exceed (110,000,000,

11. The Authority aprees that it will acquire all lands and flevare and
other rights nccessary for the accomplishment of ihe project as shevm by plans
submitted by the Burecau and arproved by the Authoritye.

12, The Dureau will, with the funds so advanced to the Autherity and
said £5,000,000, construct all that portion of the project relating to irriga-
tion and flcod control in accordance with plans and svecifications approved by
the Authority, not includinz the construction of Hamilton Dam for vhich provisic
is now nade in the Feples' contract, as amended, unless the Secretary and the
Aunthority for purposes of ecorony and expedition shall detersine teo include such
construction. In that event the oblicvations of the Dureauv and the et ority in
that regard shall be as provided by an agreenent supplementzry hereto. Said sup;
nentary apreerent may provide for such additions to the vork prescrited by the
Ferles' controet as mzy be recormmended by the Durcau and approved bty the .uthorit
for the purposze of erffectuating rreater provision for irrization, Ilocd control
and other usess '

13, TIf the authority shall so reguest, the Dureau will alsc ceonstruct
such vorls ; inecluding pressure tunnels, -enstecls and ether appuricnant struc-
tures, vhich the autlority deems nccessary or desiriable to be included as a
purt of this acrecnent. OSuch appurtenant structures chall be so cenctiructed
that subseguent lnstallation of civersion; outlet vworks or pewer plant struc-
turcs and equipnent shall be possible in the most feasible and eccnomical
manner.  Such censtruction where not deternin A4 Lo te fleood ceontrel and irriga-
ticn work shzll be pald for by additional fruius zdvanced w the Pureau by the
Authority.



1. The ¢5,000,0C0 fund allocated to the Dureau by the rfresident and

trhe Seeretary, and the merZrun of (10,000,000 to be advanced to the Zureau by
the futhiority, shall be used (in that order or priority) in paying the cost of
the progosed works (relatine to flood control and irrigation), which cost shall
be deamed to be (a) the cost of the preparation of plans and specifications for
the accomlishment of said portion of the project, (b) the actual cest of all
construction werk, and (c) the overhead and zeneral e:pense (as cenclusively
etermined by the Secrztary of the Ipterior) incurred by the Bureau in carrying
out. this contract.

1. Upon the ccopletion of so much of the project as is to be consiructed
by the Zur:au under this agreement all unexpended funds acvanced by the &uthorit;
anc remaining in the hands of the Pureau hereunder shall be rcturned and paid
over to the juthority.

All equipment, materials and supplies acquired for the project with funds
advanced by the Authority shall be turned over-to it and beceme its property.

16. 41l plons, desizns and specifications for all constiuction or other
work done by the Pureau hereunder shall be approved in writins by the General
lanager and the Chief Engineer of the Authority vrior te performance thereof
or the letting of contracts therefor. The Burcau in carrying out the proposed
vori hereunder and in purchasing supplies, materlals and eguiprent therefor
rmay procecd either by force account or by construction contract. The Bureau
will furnish to the futhority a copy of all plans, specifications and contracts
adopted by it in comnection with the work, and as it progresses a copy of reports
of the engineers, inspectors, auditors and other persommel acsigned to the worl
by the Bureau. JThe Byreau vill also furnish the Authority with such peneral
reports as it is accustomed to make under like cooperative agreements. The
Purean will give the Authority access at all reasonable times to the records
of the Zureau in order that it may ascertain the progzress of the work, the state
of the funds availabls for its accomplishment and such other information as the
Authority may reasonably require. For the purpose of aiding the Authority to
prepare its requisitions for the grant provided for in the loan and grant
agrzcoent, the Purcau will reguire the personnel assigned to the work to sub-
=it reports conforming to thoss reguired by the Administrator.in relation to
the .grant.

17. Upon reasonable notice from the Bureau of the completion of the works
provided for herein, or any frature thereof,(the Authority will assume the care,
operation and maintenance of said works. Thereafter the ‘uthority (as provided
7 the lozn and prant agreement) shall at its ovn cost and without expense to
the United Staies care for, operate and maintain the sane in such manner that
such works shall renain in as ~ovod and efficlent conditien and of equal capocity
for the diversion, carriage and distribution of water as when recelved from tho
Unfted States. After the care, operation and maintenance of the aforesaid works
shall hzve been asswred by the Authority, the Authority will save the United
States and its officers and emplovees harmless as to any and all injury and damase
to »ersons and property which may arise by reason of the construction, cpzration
and meintenance, or centrol of said project thercafltere.



18. ‘tiren said generzl plans subnitted by the Durcau shall have Been
approved by the Authority, it will with all expedition prepare plans for the
hydroelectric pertion of the project and will procead to advertice for ccn-

struction contracts in connection with the hydroelectric portion of said project

19. This agreement is subject to such rules as may be prescrited by'tha
President or the Agninistrator to effectuate the purposes of the Smorzency
Relief Act of 1935 or of other pertinent pcts.

VEEER O CONGRESS CIAUSE

2. No lerber of or Delegate to Consress or Resident Co:vilssicner shall
" b2 adzitted te azy share or part of this coniract cr iz any teneflt ih
Iz trerelmm.

LTI TATION: Qi EFPDITURES Y BURSAU OF RICIATATION

21. Mothing herein contained is to oblifate the Burezu to incur any ex-
pensa except out of said 55,000,000 allocated to ithe Burezu or out of si=s ad-
vanced to the Zurcau byr the Authority.

LOWER COLORADO RIVER AUTHORITY
: By /s/ Roy Fry
STAL Chairman
Attest:

/s/ 3. Ray=ond Brooks
Secretary .

- UNITED STATES OF AMMRICA

By /s/ Harold L. Ickes
Sceretary of the Ipterior.



AGREELENT ANCIDING AUD SUPPLENINTING COOPIRATIVE
AGnEEIEhT BETWEZEN THE UHI":D STATES OF RZRICA
BI THE SECRE?k.Y OF TAE IﬁTEEIOR ARD TUE LOTEIR

COLORADO RIVER AUGTHORITY.

.';‘his Agreemevut dated a8 of &/07[ s / C? s 1935,

batreen the Onited States of lmerica, ecting by Harold I, Tekas

as Secretary -or tha Interior, ercinafteor referred to as the
Secrstary, end the Lower Colorado River Authority, created ty an’
dct of the Lesislature of Texas approved Yovezber 13, 1934, Yero~
Anafter referred to as the Actbority, WITNESSZTZ:
THEREAS, the perties desire to amend snd supplezent the
Cooperative Agreenent dzted as of Juné 1, 1935s
R The parties agree to and xith each other that the saici
Cooperative Agrecnent shall be and is ‘anerded and- supplenented
‘a5’ followss * ) SR
By striklng'r 6u‘t'pa.i-dgraph'12' theTeof and subatituting the -
following. I
" {&) The Buresu will wfth the funds so- advanced by the
Luthority end seid $5,000,000 consiruct £l that portion of the
proj;z'r-:t. releting to frrigation znd Ilood comtrol in accoi-dcnce
:‘r.lt.b pla.ns and specificetions aporoved ty t}:e Auﬂmrity, including
the construction of Hanilton Danm.
(b) The Auttority agrees forthuwith to terminste its
agreengat with Fevles Construction Company, I.td., dated ss or
June 1, 1935, pm-suant. 10 paragraph Z3b thereof, and puz-suant to
peragraph 23c¢ thereof to exercise its right to use sald Co: anyis
equi_p:en as described in Schedule A of said a;;ree:ent, and, if
tho Bureau shall so recusst, to exercise tae Authority's. option
for th& use of sald eculpacnt after October 1, 1936, as provided
by paragraph 234 of said agreonment,
{c) The Authority agroes forthnith to cxerclrse its right
te termincte its cgreezent with the Farpo Dnglnecring Co:p:ny
doged Auguit 18, 1925,



D

(d) Tre Afuttorlty sgrees tc cake said equipaent
avalleble to the Buresu for use in comncciion with tho canciruc-
tion of Eanilton Dea for tho period from the dste bereof to
Octover 1, 1936.

(¢) The Authority furilher agrees to cake said equipzent
available to the Zureau, if it sholl s5 request, for use in connec~
tlon ¥ith the constructlon of Ba=ilion Dem diring the period from
October 1, 19;6 to Octoker 1, 2927,

I} Toe Bureau zgrees to rebsbilitate sald eguipzent to
%tte extent agreed to be necessary by the Buresu and the Authority
and to ;:intain said equipzent in such rekabiliteted condition,
and, at the tercination of the ¥ork, to peet the expense of dis-
nentling and loading said'egpip:ent upon railroad cars at the
site. . )

(g) In the event thei the Author ity shall upon reco=senia-.
tloz of the Bureau exercise its opilon for the use of seid equinzent
after October 1, 1936, end wtil Octover 1, 1937, the Autiority 2izees
to pey 2214 Fezles Comsiruelion Cozpeny, Lid., as rect for ihe uss
thereof the sun of $7,500 each ronth or part of month pro rata said
equipzent Is retained by the Authority,®

In Eitnoss Tharaof the United States of America ead the
Lower Colorado River 4uttority heve respectively czused this agree-
ment to be duly executed 23 of the dsy and yesr f{rst zbove writien.
' ' UNITED STATES OF ANTRICA

by _ferend 3P0 d

Secretery of the Interior.

;Xfﬁgst:

‘ 1//// :/,r.'m”%m/é’

Jecratery,

Iy
Y
S
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CONTRACT BETWEEN LOWER COLORADO RIVER AUTHCRITY
OF TEXAS AND THE UNITED STATES CONCEENING THE
OPERATION AND MAINTENANCE OF MARSHALL FORD DA,
AND THE PARTIAL REIMBURSEMENT OF THE UNITED
STATES FOR EXPENDITURES THEREZON

COLORADO RIVER PHOJECT, TEXAS

This contract, made this _ /3 day of March , 1941,

by and between the Lower Colorado River Authority of Texas, a corporate body
created by laws of Texas, acting in this matter under the authority of the
Lower Colorado River Authority Act (Chap, 7, 43d Leg., 4th Called Session,
State of Texas) as amended and supplemented, and the United States, acting
by and through the Secretary of the Interior and pursuént to the Act of
August 26, 1937 (50 Stat. 844, 850) as amended and supplemented,

WITNESSETH THAT

2. The parties hereto agree and covenant as follows:

Operation and Maintenance of the Dam.
Articles 3 to 9, inclusive.

Designation of Authority as Agent
Purposes therefor

3. Subject to the provisions of the contract of June 1, 1935
(Symbol Ilr-805), betwéen the Secretary and the Authority, and of the exist;
ing contracts amendatory thereof and supplemental thereto, except to the
extent that those provisions are inconsistent with or expressly amended
hereby, the Secretary, acting pursuant to the authority granted him by the

Act of August 26, 1937 (50 Stat. 844, 850), hereby designates the Authority
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as his agent to operate and maintain the Harshall Ford Dam on its completion
solely for the purposes of regulating the flow of the Colorado River below
the dam and controlling the floods of the river; and the Authority hereby
agrees that, acting as the Secretary's agent solely for the purposes speci-
fied in this Article, it will operate and maintain the dam at its own ex-
pense in accordance with the terms of this agreement.

Plan of Dam and heservoir Operation

4. The dam and reservoir, in keeping with the purposes of this
agreement, shall be operated by the Authority substantially as follows:_
(a) Under normal conditions when there is no flood
in progress in the river system above the dam, storage
capacity in the reservoir above elevation 681 feet above
sea level (U.S.G.S datum) shall be available primarily
for flood control and stream regulation, and such capacity
below this elevation shzll be primarily for power produc-
tion: Provided, That the water surface elevation in the
reservoir at the dam shall never, under ordinary condi-
tions when no such flood is in progress, exceed 691 feet
above sea level (U.S.G.S. datum). -
(b) The operation of the reservoir in keeping with
the primary objectives stated in subsection (a) of this
Article will require, from time to time, the release of
stored waters in the reservoir in anticipation cf flocds

originating on the watershed of the Colorado River above
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the dam. The Authority agrees that it will be responsible
for reservoir operations in keeping with said primary
objectives and, to this end, will be responsible far the
time and manner of releasing stored waters in anticipation
of floods, and will give due regard to channel capacities
of the River below the dam in making such releases.

Records of Operation of Dam

5. The Authority agrees to keep adequate records of its opera-
tion of the dam for flood control and stream regulating purposes, and to
permit the Secretary, or his zuthcrized representeatives, to have zccess to
such records at all reasonzble times, The Authority shall z2lso prepare a
summary report of its operations for these purposes for each calendar yeor
reasonably soon after the close of that yezr and shall submit such report
promptly to the Secretary after its preparation,

Rain and Storm Reporting and
Stream Gaging

6. In order that the dam can be efficiently operated as a flocd
control and stream regulating facility, the Authority agrees that it will
provide and use, cr arrange for the use of, 2 rain and storm reporting =nd
stream gaging system or systems adequate to this end,

Maintenance of the Dem

7. The Authority agrees that it will keep the dam and related
facilities in gocd operating condition ard meke such replacements in szid
facilities 2s m=y be necessary to the end that the dam and sr~id facilities

L

shall operzte efficiently for the gurposes stoted in this agreesent.
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Inspection of the Facilities znd Operations

-~

8. The Secretary, or his authorized representatives, shall have
the right at all reasonable times to inspect the dam and related facilities
and services and the method of their operation by the Authority, for the
purpose of determining whether this agreement is being carried cut according
to its terms,

United States to be Held Harmless

9. The Authority agrees to hold and save the United Staotes, its
of ficers and employees, harmless from any and 211 dénages or claims of
damages caused, or claimed to have been'cau;;d, to any person or property
by reason of the Authority's operations of the dém or reservoir or any part
thereof pursuant to the terms of this agreement.

Frovisions Concerning Partial Reimbursement
of the United States. Articles 10 to 13, inclusive

Secretary to Determine Amount
of Keimbursement

10, It is hereby agreed that the Federal statutes relating to the
#arshall Ford Dam contemplate that the United States will be reimbursed in
part for the expenditures made by it in the construction of the dzm to the
extent and in the manner determined by the Secretary, subject to possible
questions as to limitations on the Secretary's authority in this regard.

“hen Determination to be lade
What Allocations to be Considered Heimbursable

11. (2) The 3ecretary agrees that nc determinaticn of the amcunt

I~
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to be repaid by the Authority will be made by him until the dam and
related facilities being built by the Bureau of Reclamation have been
completed and have been transferred to the Authority pursuant to ex-
isting contracts between the Authority and the Secretary.

(b) It is agreed that in determining the amcunt to be reim-
bursed to the United States by the Autherity the expenditures made -
by the United States, through the Bureau of Reclamation, on the dam -~
shall be fairly and equitably allocated among these things: -

(i) Improvement of navigation, flood
control and stream regulation;

(ii) Generation of power; and

(iii) Irrigation uses.
The allocation hereunder shall be made in the first instance by the
Secretary, after consultation with the Authority, and shall be
final unless the Authority files a written protest with the Secre-
tary within thirty (30) days after it has notice of the allocation.
If such a protest is filed by the Authority, a committee of ihree
shall be selected to make 2 study and recommendations to the Secre-
tary of what it would consider fair and equitable allocations here-
under among items (i), (ii) and (iii) above. The Committee shall
comprise one member selected by the Secretary and one selected by
the Authority, these selections to be made within sixty (60) days
after the Authority's protest is filed and a third member selected
by the first two members; provided, that if the first two members
fail to make the selection of the third member within thirty (30)
days after their selection, the third member shall be selected by
the President of the United States. After the Ccmmittee's recom-
mendations have been submitted to him, the Secretary snall make

-“

a final allocaticn hereunder. after the final alloecaticn
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shall have been made, the Secretéry, in determining the amount to be reim-
bursed, shall consider only the expenditures allocated to (ii) and (iii),
it being understood and agreed that nothing in this agreement is intended
to place, or shall be construed as placing, an interpretation on the Secre-
tary's legel authority to determine the proportion to be reimbursed of
expenditures allocated to (ii) and (iii).

Term and Manner of Kepayment

12, The Secretary and the Authority sgree that the term and manner
of payment of the amount determined to be reimpursed shall be as follows:
(a) The amount determined to be reimbursable, when
so determined shall not beer imterest until the first
repayment instalment is due. The Secretary shall here-
after determine, after consultation with the Authority,
whether the reimbursabls zmount should bear interest
during the repayment period after the first instalment .
comes due: Provided, That in no event shall the interest
exceed three (3%) percent per annum on the unpaid balance.
(b) The principal amount shall be paid by the 4uth-
ority in 35 equal annual instalments, or whatever fewer
number of annual instalments may be mutually agreed on,
(c) The first instalment shall be payable on (i)
June 1 of the calendar yeer immediately following the
year in which becomes due the last instaiment of any

bonds issued by the Authority under the trust indenture
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dated June 1, 1939, as =mended by the amendatory indenture

deted October ), 1940, entered into between the Authority

end The American Neostion=l Bank of Zustin, as trustee, or

issued under any amendatory or new trust indenture, or

(ii) June 1 of the calendar year following the yeer in

which 211 of said bonds have been paid or canceled or both;

whichever date is the earlier: Provided, Thet the first

instalment shall in any event become due not later than -~

June 1, 1975.

(d) The obligations hereunder shall be subordinate

(i) to bonds of the Authority which have been issued or

which may hereafter be issued under the terms of the trust

indenture described in subsection (b) of this Article amount-

ing in the aggregste to twenty-five million (%25,000,000)

dollars; (ii) to bonds issued in replacement of bonds issued

under said indenture, except as to any such bond maturing

on or after July 1, 1975, and (iii) to any original issue

of bonds with maturities prior to July 1, 1975, which are

issued under a revised or new indenture in lieu of an

amounit of ponds authorized but not issued under the exist-

ing indenture,
Subject to the provisions of (d) above, the ovligations under this agreement
éhall have pricrity over other vonds or evidences of indebtedness issued by
the Authority only as to the revenues from which these obligations are to be

paid as provided in Article 13.
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Source of Hepayment Revenues

13. (a) The obligations of the Authority set out in this agree-
ment shall be payable only out of the rates and charges for the use of
power and energy produced at the iarshall Ford Power plant and for the use

of water from the reservoir after paying the costs of operation thereof; and

the Authority agrees that it will, during the repayment period as established

in Article 12, fix its rates and charges for the use of power and energy
produced at the Marshall Ford power plant and for the use of water from the
reservoir such that revenues which are derived from the sale of energy pro-
duced at such plant and the water sold fram such reservoir, after paying
the costs of operation thereof, will be adequate to meet the obligaticns
under this contract.

(b) The Authority also agrees that, during the repayment period,
the Secretary may at any reasonable time, but not oftener than once each
calendar year, examine the records of the Authority to determine that the
provisions of this article are being met.

General and Miscellaneous Provisions
Articles 14 to 17, inclusive

Term of Contract

14. The parties agree that this agreement represents a tenta-
tive solution of problems concerning operation and maintenance of the dam
and concerning partial reimbursement of the United States for the cost

of the dam, and that, reasonably scon after the completion of the dazm 2and
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the assumption of its cere, operation and maintenance by the Autharity,
negotiations will oe ﬁndertaken to incorporate the substaznce of the pro-
visions of this agreement in a more complete contract which will have as
its object providing procedures for matters incompletely covered by, or

not included in this agreement, but without changing the general planiand
objectives agreed on in the present contract. This contract shall continue

in effect until such permanent contract has been exacuted.

Officizls not to Benefit

15. No member of or Delegate to Co?yress or Resident Commissioner
shall be admitted to sny share or part of this contract or to any benefit
that may arise herefrom, but this restriction shall not ve construed to
extenq to this contract if made with a corporstion or company for its
general benefit,

Contract not Assignable

16. No assignment or transfer by the Authority of its duties or
obligations under this contract shall be valid unless approved by the Secre-
tary.in writing.

Title

17. Nothing contained herein shall be construed as having any effect
whatsoever upon the title to the Marshall Ford Dam, and it is expressly recog-
nized that the relative rights of the parties hereto to title, whatever they
may be, shall remain as they are now.

IN WITNESS WHEREOF, the parties hereto have signed their names, by
their duly authorized officers, the day znd year first above writteni

THE UNITED STITES OF AMERICA

3y
Secretary of the Interior
ATTESTgﬁ/{;7 » - THE LOWzZh COLCRADO RIVER AUTHORITY

/ o 5 / ; J .
T {a?/c 13925978 yra s By o Nax_ Qﬁﬁ)&@r)
= 7z/ Generat Managers

e
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Bureau of Reclamation
R lation rnin h ration an

Maintenance of Marshall Ford Dam

(2 May 1944)



UNITED STATES
DEPARTMENT OF THE INTERIOR
BURFAU OF RECLAMATION

REGULATIONS GOVERNING THE OPERATION AND MAINTENANCE OF MARSHALL
FORD DAM ~ COLORADO RIVER PROJECT, TEXAS

I. Statutory Authority. Section 3 of the Act of August 26, 1937 (50 Stat.
844, 850), provides as follows: -

"Sec, 3. ('Marshall Ford Dam' Colorado River project in Texas authorized -
Construction authorized.) ~ That for the purpose of improving navigation, con-
trolling floods, regulating the flow of streams, providing for storage and for de~-
livery of stored waters, for the reclamation of lands, and other beneficial uses,
and for the generation of electric energy as a means of financially aiding and as-
sisting such undertaking, the project known as 'Marshall Ford Dam,' Colorado River
project, in Texas, is hereby authorized and adepted and all contracts and agree-
ments which have been executed in connection therewith are hereby validated and
ratified, and the Secretary of the Interior, acting through such agents as he may
designate, is hereby authorized to construct, operate, and maintain all structures
and incidental works necessary to such project, and in conn ection therewith to
make and enter into any and all necessary contracts including contracts amendatory
of or supplemental to those hereby validated and ratified.”

II. Scope of Regulations. The construction of the Marshall Ford Damy, Colora-
do River Project, Texas, herein called the dam, having been substantially complet-
ed within the purview of the said Act of Congress of August 26, 1937, and Article
3 of the contract of March 13, 1941 (Symbol No. Ilr-1262), between the United
States and the Lower Colorado River Authority, herein called the Authority, the
said Act of August 26, 1937 and Acts amendatory thereof and supplementary thereto,
the said contract of March 13, 1941, and these regulations, as the same hereafter:
may be modified, amended, or extended, shall govern the operation and maintenance
of the dam by the Authority, as agent of the Secretary of the Interior, herein
called the Secretary, for the purposes of regulating the flow of the Colorado Riv-
er below the dam and controlling the floods of the river, except as herein other-
wise provided, without cost to the United States.

. III. Minor, Future Construction Work . Notwithstanding the assumption by the
Authority of the operation and maintenance of the dam and subject to the availa-
bility of funds and approval by the Secretary, the United States will: (a) at
such time as the Chief Engineer of the Bureau of Reclamation, herein called the
Chief Engincer, shall have determined that equipment and materials, now classed
as critical war materials, properly may be procured and made available therefor
(1) provide a gantry crane and install the same on the crest of the dam: (2) re-
pair paradox gates numbered 7, 10 to 14, both inclusive, and 18 to 20 both inclu-
sive; (3) provide and install wiring and related equipment for parapet lighting,
and (4) provide oil for topping the roadway over the dam; and (b) when and to the




extent that the Chief Engineer may determine the same to be necessary and desir-
able and compatible with good engineering practice, grout the contraction joints
in the dam and provide measures calculated to minimize excessive condensation in
the gate operating galleries of the dam structure, and install certain minor im-
provements to all twenty-four of the paradox gates.

IV, Access to Dam and Appurtenant Works. The United States and its offi-
cers and agents shall at all times have access to the dam and appurtenant works
as well as access to and occupancy, without charge, of such camp buildings and re~
lated facilities as the Chief Engineer may determine to be necissary or conveni-
ent for the performance of the minor construction work described in Article III
hereof: Provided, however, That the Authority may charge Bureau of Reclamation
employees a rental for the occupancy of camp buildings as living quarters at rates
which shall not exceed the rate charged by the Authority to its employees for like
accommodations.

V. Plan of Operation. To the end that the dam may provide the greatest
possible flood control as contemplated by said Act of August 26, 1937 and contracts
made pursuant thereto, the Authority shall operate the gates in said dam as nearly
as practicable, and until there shall have been provided further regulations or
instructions, in accordance with detailed operating instructions which from time
to time may be prescribed by the Chief Engineer and in accordance with a general
plan as follows: h

(a) With reservoir levels at or below elevation 681.0, during
periods of ordinary river flow, the power plant operations may pro-
ceed without regard for flood control, -

(b) With reservoir levels between elevations 681.0 and 691.0
the power plant shall be operated at full capacity, or, an equiva-~
lent release of water shall be attained by operations of the river
outlet gates.

(c) During periods of impending floods, and regardless of res—
ervoir levels, power water releases shall be augmented by river out-
let releases to such extent that the estimated inflow from such
floods will result in reservoir levels not exceeding elevation 691.0,
except as major floods unavoidably result in higher levels, and, in
event of such higher levels, the reservoir shall be restored to sle~
vation 691.0 as rapidly as downstream conditions permit.

(d) Reservoir releases shall at all times be coordinated with
downstream conditions to the end that such water will pass to the
gulf vith a minimum of damage.

VI. The Authority shall assume the operation of the river outlet gates in
the following manner:

(a) The Auvthority shall forthwith assume directive control of all cut-
let control gates, except the nine paradox gates numbered 7, 10 to 14, both in-
clusive,; and 18 to 20, both inclusive,



(b) In assuming such control the Authority shall delegate one of
its employees as river outlet gate operator, whose duties as such
shall include that of familiarizing himself under the direction and
instruction of a representative of the United States with the opera-
tion of such gates. '

(¢) When the Chief Engineer of the Bureau of Reclamation is sat-
isfied that such operator for the Authority is familiar with such
gate operation, said operator in behalf of the Authority shall as-
sume exclusive control thereof.

(d) If at the time indicated in the preceding subparagraph, or
at any subsequent time, as any of paradox gates numbered 7, 10 to 1li,
both inclusive, and 18 to 20, both inclusive, are completed, their
operation also shall be assumed exclusively by said gate operator of
the Authority for and on its behalf,

VII. Maintenance-Protection of Dam. Maintenace of the dam and related fa-
cilities including such facilities as may be provided by the United States as
set forth in Article III hereof, shall be effected by the Authority in accordance
with the provisions of Article 4 of the said contract of March 13, 1941. The Au~
thority, at all times and without cost to the United States, shall take reasona-
ble steps for protection of the dam and appurtenant structures, and during peri-
ods of wars or impending wars involving the United States, stall provide such
guard service as the Secretary may direct.

VIII. Data to be Reported. The Authority shall at all times and at its own
expense read and report to the Chief Engineer of the Bureau of Reclamation (1)
monthly, all uplift pressure gauge and drainage weir measurements, and (2) semi-
annually, settlement readings in the left wing embankhment. The Authority shall
also immediately report to said Chief Engineer any unusual scepage appearing in
the dam or its abutments.

IX. Alterations of or Additions to Dam. The Authority shall not make, or
permit to be made, any alteration of, or addition to, the dam or its appurte~
nances, other than alterations of, or additions to, the power plants or their ap-
purtenances, except upon the written consent of the Secretary, '

X. HReservations. Within the scope of his authority under the Act of Aug—
ust 26, 1937, and the provisions of the contract of March 13, 1941, there is re-
served to the Secretary the right from time to time to modify, amend, or ecxtend
these regulations. There is also reserved to the Secretary the right in the event
of the failure of the Authority to operate and maintain the dam for flood control
purposes in accordance with said Act of August 26, 1937, said contract of March
13, 1941, and these regulations, to resume the operation and maintenance of the

dam for such purposes. Any such resumption shall be only on written notice given
by the Secretary to the Authority.

Approved: May -~ 2, 1944

{Signed)
(Signed) H. W. Bashore
H. L. I. Commissioner,

Secretary of the Interior. Bureau of Reclamation.
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Termination of Contractsg
30 MAY 1997



United States Department of the Interior ' 7,
BUREAU OF RECLAMATION |

Great Plains Region =
AUSTIN RECLAMATION OFFICE el
IN REPLY 300 Enet 8th Street.-Room {501 :‘ﬂ
REFER TO Austin, Texas 78701-8225 =
FEB -6 log7 oo
4 ~
3 D2

Colonel James S. Weller
District Engineer

U.S. Army Corps of Engineers
P.O. Box 17300

819 Taylor Street 3A32

Fort Worth, Texas 76102-0300

Subject: Termination of Existing Contracts Between the Lower Colorado River Authority
(LLCRA) and the United States of America, Marshall Ford (Mansfield) Dam, Colorado
River Project, Texas

Dear Colonel Weller;

By the terms in an agreement signed May 30, 1997, between the LCRA and Bureau of
Reclamation (Reclamation), the LCRA’s remaining reimbursable obligation to the United States
was satisfied. Under this agreement, all rights and obligations of the LCRA and Reclamation
under the existing contracts were terminated. As such, Reclamation’s role in the administration,
operation, and oversight of any and all activities at Mansfield Dam have ceased ‘This in
flood control operations and dam safety oversight and regulatory activities.

Reclamation will no longer have operational rights and/or responsibilities associated with the
project. Specifically, Reclamation will no longer be involved with dam safety oversight and
regulatory functions. Please revise your water control manual and any other regulatory documents
accordingly. By copy of this letter, the Texas Natural Resources Conservation Commission is
being notified of Reclamation’s termination of responsibilities.

Also by copy of this ietter, other offices that are believed to have an interest in operations at
Mansfield Dam are being notified of the subject termination.



Please feel free to contact Leon Esparza at 405-945-6912 if you have any questions.

CcC:

Sincerely,

,/T/W/C&( ;_/L L oean L
Elizabeth Cordova-Harrison
Area Manager

A

Mr. Mark Rose

General Manager

Lower Colorado River Authority
P.O. Box 220

Austin, Texas 78767-0220

Mr. Tony Grigsby

Executive Director

Texas Natural Resource Conservation Commission
P.O. Box 13087, Capitol Station

Austin, Texas 78711-3087

Mr. Tom Millwee

Director, Emergency Management Division
Texas Department of Public Safety

5805 N. Lamar Blvd., Box 4087

Austin, Texas 78773-0001

Mr. Al Dreumont
Meteorologist-In-Charge
National Weather Service
2090 Airport Road

New Braunfels, Texas 78130

Texas Water Development Board
P.O. Box 13231
Austin, TX 78711-3231

Travis County Sheriff
1010 Lavaca Street
Austin, TX 78701



U.S.Geological Survey
Water Resources Division
8011-A Cameron Road
Austin, TX 78754-3898

Environmental Protection Agency
Regional Administrator

1445 Ross Avenue

Dallas, Texas 75270-2733

Texas Parks and Wildlife
4200 Smith School Road
Austin, TX 78744

Leon Esparza, Oklahoma City Field Office, OKC



DUPLICATE ORIGINAL

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION

Marshall Ford Dam and Reservoir
Colorado River Project, Texas

AGREEMENT BETWEEN THE UNITED STATES OF AMERICA
AND THE LOWER COLORADO RIVER AUTHORITY
FOR TERMINATION OF EXISTING CONTRACTS

THIS AGREEMENT, made this _30th day of _Mav ,1997, pursuant to the Act of
June 17, 1902 (32 Stat. 388), and all acts amendatory thereof and supplemental thereto,
collectively referred to as the Federal Reclamation Laws, and in particular the Act of August 26,
1937 (50 Stat. 850), is between the UNITED STATES OF AMERICA, hereinafter referred to as
the "United States," acting through the Department of the Interior, Bureau of Reclamation,
represented by the contracting officer executing this contract, hereinafter referred to as the
"Contracting Officer," and the LOWER COLORADO RIVER AUTHORITY, organized pursuant
to the laws of the State of Texas, with its principal place of business in Austin; Texas, hereinafter
referred to as the "Authority."

WITNESSETH:

WHEREAS, the following preliminary statements are made for the purpose of
explanation: :

EXPLANATORY RECITALS:

WHEREAS, the Colorado River Project, Texas, (Project) was authorized pursuant
to the Rivers and Harbors Act of August 26, 1937, to provide flood control and to regulate
streamflow to improve navigation and provide storage for irrigation and power development; and

WHEREAS, the parties hereto have entered into Contract No. IIr-805, dated June
1, 1935, as amended and supplemented, and Contract No. IIr-1262, dated March 13, 1941, as
supplemented, (existing contracts), for the construction, operation and maintenance, and
repavment of the Project; and

WHEREAS, the existing contracts (specifically, Article 17 of the contract dated
June 1, 1935), provides that title to the Marshall Ford Dam shall remain with the Authority; and

WHEREAS, under the existing contracts (specifically, Article 12 of the contract
dated December 9, 1948) the Authority’s reimbursable obligation to be repaid to the United



States was established at $5,510,500, which amount was to have been repaid in 335 annual
instaliments without interest with the initial pavment due June 1, 1985; and

WHEREAS, beginning June 1, 1985 and continuing through June 1, 1996, the
Authority has repaid $1,889,314.20 of its reimbursable obligation, leaving an unpaid balance of
$5,621,185.80; and

WHEREAS, the existing contracts (specifically, Article 13 of the contract dated
December 9, 1948) provides that the Authority may request prepayment of its reimbursable
obligation and allows the Authority and the United States to negotiate a mutually acceptable
discounted prepayment of the Authority’s remaining unpaid reimbursable amount, or any part
thereof, of not less than $500,000; and

WHEREAS, the Authority has requested prepayment of its remaining reimbursable
obligation and the parties hereto have agreed to a discounted prepayment in the amount of
$1,910,149, which amount the United States has agreed to accept as full satisfaction for the
Authority’s remaining reimbursable amount; and

WHEREAS, this agreement is necessary to acknowledge full satisfaction of the
Authority’s remaining reimbursable obligation to the United States under the existing contracts,
relinquishment of all rights and obligations of the contracting entities under the existing contracts,
and termination of the existing contracts. '

NOW, THEREFORE, in consideration of the premises and the mutual and
dependent covenants contained herein, the parties hereto agree as follows:

SCOPE AND PURPOSE OF AGREEMENT

1. The purpose of this agreement is to acknowledge: (1) payment in full of the
Authority’s reimbursable obligation to the United States under the existing contracts, (2)
relinquishment of any and all rights and interests by the contracting parties under the existing
contract, and (3) termination of the existing contracts.

SATISFACTION OF AUTHORITY'S REIMBURSABLE OBLIGATION

2. The United States hereby accepts the Authority’s discounted prepayment in the amount
of $1,910,149 as full and complete satisfaction of the Authority’s remaining unpaid reimbursable
obligation of $3,621,185.80 payable to the United States under the existing contract.

RELINQUISHMENT OF INTERESTS BY CONTRACTING PARTIES

3. The United States and the Authority hereby disclaim and relinquish any and all rights,
claims and interests in, to and under the existing contracts.



TERMINATION OF THE EXISTING CONTRACT

4. Contract No. IIr-803 dated June 1, 1935, together with all supplements thereto and
amendments thereof, and Contract No. IIr-1262, as supplemented, are hereby terminated in their
entirety and all rights and obligations of the parties thereunder are hereby terminated as of the
date of execution of this agreement.

IN WITNESS WHEREOF, then parties herero have executed this agreement the
day and year first above written.

THE UNITED STATES OF AMERICA

By %Qj%

Regional Director
Great Plains Region
Bureau of Reclamation

LOWER COLORADO RIVER AUTHORITY

By [Mm @N-—\

Manager of Cbrporate Finance and
Treasurer

ATTEST:

e & el
74

Secretary

CH 1
mas o

"/ v
e eet
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£ ter Engineers Permit 12

(25 May 1938)

Amen 1

(24 February 1976)



PERMIT N

T O
APPROPRIATE PUBLIC WATERS
OF THE
STATE OF TEXAS No. 1260.

WHEREAS, Lower Colorado River Authority, the post offica
address of which is Austin, Texas, did on the 7th day of March, A, D.
1938, f£ile with the Board of Water Engineers for the State of Texas,
1ts Application, No. 1346, for a permit to aprropriate from the
public resources of the State of Texas sufficient water for certain
statutory purroses sst out in its application.

WHEEREAS, the sald Board of Water Enginesrs, after giving
notice thersof for the length of time, and in the manner provided by
law, did on the 25th day of April, A. D. 1938, at its office in Austin,
Texas, hold a public hearing, as prescribed by law, at which hearing
all the evidence affecting said application was duly heard and con=-
sidersd, and in pursuance thereof did make and ceruss to be entered an
order granting said permit.

NOW , THEREFORE, the Board of Water Enginesrs for the Stats
of Texas, does by these presents GRANI' THIS PEAMIT wnto the sald lower
Colorado River Authority, to impound, divert, appropriate and use from
the source of supply, to wit: The Colorado River, by means herein-
after descridbed, en smount of the public waters of the State, to con-
slst of the ordinary end storm and flood flow of the Colorado River,
in Travis County, Texas, pot to exteed One Mi{llion Fivs Hundred
Thousand (1,500,000) acre-feet per anmum, or so much thereof as may be
necessary, when beneficially used, for the following purposes, tc wit:
Domestic and mumicipal uses, water to be used in processes desizned to
convert materials of a lower order of value into forms having greater
usability end commerciel value, irrigation, mining and recovery of
minerals, and bhydro-slectric powsr.

PROVIDED, that the said Iower Colorado River Authority,
the benaficiary under this pasrmit, 1s authorized to construct a dam
in and seross the Colorado River, in Travis County, Texas, as fully
deseribed in its application, the same being a conerste atraight
gravity type dem, approximately One Hundred Eighty (180) feet in
height from the lowest point in the foundation, and abwut Two Thouw
gend Three Hundred Twenty-five (2,325) feet long at the crest, with
a surfece area of aprtroximately Eleven Thousand (11,000} acres, and
a storage cepacity of approximetely Six Humdred Thousand (600,000}
acre=feet of water, the said dam being located in the ¥illiam P.l
Moore, C. B, Townsend, John S. Chote Mo. 461, and the D. & W. :
Survey No. 69, and rore e.ccurataly located by starting at a point
in the southeaat cornsr of the Wiley Hudson Survey No. 472, and pro-
ceading S. 87 degress 47" ZEaat a distance of 176.3° to a point:
Thence proceeding N. 60 degrees 23° East s distance of 300 to =
point; thence proceeding South 85 degrees 56% East a distance of
360.6° to station No. 7 on ths base line of tha Dem, a3 showm
by plens filed with this Board, and accompanying said application;
and to impound in seld ressrvolr, and divert therefrom not to excead
Cne illion Five Hundred Thousand {1,500,000) acrs-feet of water per
annum for the purposes hersin gtated; sald dam being lmovm as the
MARSHALL FCHD DAM.

PROVIDZD, that the sald Lower Colorado River Autbority,



the benmeficiary under this permit, be allowed to divert saild water
by means of the gates, penstocks and turbines described in its
application, and thus tc appropriate not to exceed Onme Million

Five Hundred Thousand (1,500,000) acre-feet of water per annum,

for the purposes herein stated; the measurement of the water herein
Permitted tc be used is to be made at the points of diversion herein
deseribed, of which amount One Million Three Hundred Ninety-one
Thousand Five Hundred Thirty (1,391,530) acre-fset have herstofore
been granted under Permmits, Nos. 951 and 952, the total amount to be
appropriated under all such permits not to exceed One Million Five
Hundred Thousand (1,500,000) acre-~feet per annum.

PROVIDED, thet the Lower Colorado River Authority, the
beneficlary uwrder this permit, is authorized to use the banks and
bed of the Colorado River for the purpose of conveying snd deliver-
ing water impounded and stored by its saild dam, from the place of
storags to points of diversion downstream from sald dem for usse
for the purposes hereinabove stated, snd to divert and use such
impounded and stored water so conmveyed in the bed of said stream by
means of dams, headzates, intekes, pumping plants, ditches, canals
and other works constructed and to be constructed by the Iower Colo=
rado River Authority, ard by those who may be entitled to use such
waters, for the purposes above set out, the allowance as to quantity
being based on the benmeficial use of not to exceed One Million Five
Hurdred Thousand (1,500,000) acre=feet per annim.

PROVIDED, that the said grantee shall be permitted to
impound and uss said waters of gald stream, subject to all the rights
of those having prior right to the use of same, and sald grantee
shall, from time to time, by means of the gates and valves shown on
the plans filed with this Board, release to those below sald dem having
a prior right thereto any part of the waters of seid stream so im~
pounded, to which those having prior rights may be entitled, when
and to the extent the sems is required, and to the extent of the
right of those having such prior right.

r
i [

. The dam for which this permit is granted is being con~
atructed by virtue and under the terms of Permits, Nos. 951 and 952,
heretofore granted by this Board to the Syndicate Power Conmpany of
Dallas, Texas, and the alterations and modifications thersof hereto-
fore set out by declarations filed with this Board, as preseribed
by Statube, and this permit shall be cumuletive of and in addition
to Permits, Nos. 951 and 952, and of the rights covered by, sald :
permits; provided that the total quantity of water to be' :meound.ecl
. diverted and eppropriated shall not excesd the quentity set.out in
'parag'raph four of this permit.

Unless the time be extended by the Foard, econstruetion on
the herein described works will be completed within five {5) years
from date hereof.

Given under the hard and seal of the Board of Water Engineers
for the State of Texas, this the 25th day of ¥my, 4. D. 1938,

o ot d

ATTEST: _. G A et i
e

(ox 7o /7 wﬂ (/«4 i ff,,?t/,c r/
Secreuaz:,;n / BOARD OF WATER ENGIMNEERS.
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AN ORDER forfeiting, revoking, and
cancelling, in part, Permit No,
1260 of the LOWER COLORADO RIVER
AUTHORITY.

On February 24, 1976, there came on to be considered before the
Texas Water Rights Commission pursuant to notice being given as
required by law, the matter of fprfeiting, revoking, and céncelling,.
in part, Permit No. 1260 of the Lower éolorado River Authority, here-
after referred to as "district."

The district appeared throﬁgh its attorneys and general manager.
: Aftef hearing and considering the matter of forfeiting, revoking, and
>cancelling, in part, Permit No. 1260 pursuant to Water Code §5.036,
the Commission makes the following findings of‘fact and conclusions
of law:

" FINDINGS OF FACT

1. Notice was issued relative to this proceéding as required
by law. .

2. The district owns Permit No. 1260 which authorized the con-
struction of a dam on the Colorado River, known as the Marshall Ford
Dam; and impdund thereby approximately 600,000 acre-feet of water,
and to divert and use therefroni not to exceed 1,500,000 acre-feet of
water'per annun for the following purposes: Domestic and municipal
uses, water to be used in processes designed to convert materials of
a.lower order of value into forms having grcater usability and com-
mercial value, irrigation, mining and recovery of minerals, and hydro-
electric power. ‘

3. The district has wilfully abandoned 102,000 acre-feet of water
out of its 1,500,000 acre-foot ‘appropriation during the last threc
successive years.

CONCLUSICNS O LAW

4. Jurisdiction to cancel Permit No. 1260 is vested in the

Commission.



S. The wilful abandonment of any lawful appropriation or use of
state water during any three successive ycars mandates a forfeiture of
the right to use the water abandonecd.

6. Permit No. 1260 should bq forfeited, ;evoked and cancelled to
thé extent of the right to divert and use 102,000 acre-feet per annum.

NOW, THEREFORE, BE IT ORDERED BY THE TEXAS WATER RIGHTS COMMISSION
£hat Permit No. 1260 be and the same is hereby forfeited, revoked, and
cancelled to the extent of the quantity abandoned, viz., the right to
divert and use 102,000 acre-feet of water per annum.

The Secretary of the-Commission is directed to forward a certified
copy of this order to the County-Clerk of the county or counties in
which Permit No. 1260 is recorded and to the district.

| Executed and entered of record, this the 24th day of February, 1976.

RIGH ) COMMISSION

/<Z/ /O ({MLL,—

"JSe D. Carter, Chairman

, _ ¢ D. Cart
ATTEST : | : o et

Joe R. Carroll Commissioner

y
/ Dorsey B, Hardeman, Commissioner

| ///(w) £ (//Mt

Mary A)h Hefner, Sccﬁetary
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at the time of his enlistment or induction a resident thereof and who
(a) was lawfully admitted into the United States, including its
Territories and possessions, or (b) having entered the United States,
including its Territories and possessions, prior to September 1, 1943,
being unable to establish lawful admission into the United States
serves honorably in such forces beyond the continental limits of the
United States or has so served”.

(b) By inserting after the words “no declaration of intention”
the following: *, no certificate of arrival for those described in
group (b) hereof,”.

Src. 2. The proviso to section 702 of the Nationality Act of 1940,
as amended, is amended to read as follows: “Provided, That the
record of any proceedings hereunder, together with a copy of the
certificate of citizenship shall be forwarded to and filed by the clerk
of a naturalization court in the district designated by the petitioner
and be made a part of the record of the court”.

Approved December 22, 1944.

[CHAPTER 663]
AN ACT

To repeal the prohibition sgainst the filling of a vacancy in the office of distriet
judge in the district of New Jersey,

Be it enacted by the Senate and House of Representatives of the
United States of America in Congress assembled, That the proviso in
subsection (a) of section 2 of the Act approved May 24, 1940 (54
Stat, 2195 U, S, €. 1940, title 28, sec. 1, note), entitled “An Act to pro-
vide for the appointment of additional disiviet and circuit judges”,
be, and it is hereby, amended to read as follows: “(a) Provided, That
the first vacancy occurring in the office of district judge in each of
said districts, except the district of New Jersey, shall not be filled.”

Sro. 2. That subsection (d) of the Act approved April 28, 1542
(56 Stat. 247, U. 8. C. 1940, Supp., title 28, sec. 1, note), is hereby
repealed.

Approved December 22, 1944.

[CHAPTER 664}
AN ACT

To amend section 33 of the Act of September 7, 1916, as amended (39 Stat. 742).

Be it enacted by the Senate and House of Representatives of the
United States of America in Congress assembled, That section 33 of
the Act of September 7, 1916, as amended and extended (39 Stat. 742,
and the following), is hereby amended by adding thereto the follow-
ing new paragraph:

“The provisions of section 41 of the Act of March 4, 1927 (ch. 509,
44 Stat. 1424), as amended, shall, insofar as not inapplicable, apply
in the same manner and to the same extent as though such provisions
were incorporated in this Act.”

Approved December 22, 1944.

[CHAPTER 665] .
AN ACT

Authorizing the construction of certain public works on rivers and harbors for
flood control, and for other purposes.

Be it enacted by the Senate and House of Representalives of the
United States of America in Congress assemdled, In connection with
the exercise of jurisdiction over the rivers of the Nation through the
construction of works of improvement, for navigation or flood control,
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as herein authorized, it is hereby declared to be the policy of the Con-
gress to recognize the interests and rights of the States in determining
the development of the watersheds within their borders and likewise
their interests and rights in water utilization and control, as herein
authorized to preserve and protect to the fullest possible extent estab-
lished and potential uses, for all purposes, of the waters of the Nation’s
rivers; to facilitate the consideration of projects on a basis of com-
prehensive and coordinated development; and to limit the authoriza-
tion and construction of navigation works to those in which a substan-
tial benefit to navigation will be realized therefrom and which can be
operated consistently with appropriate and economic use of the waters
of such rivers by other users.

In conformity with this policy:

(a) Plans, proposals, or reports of the Chief of Engineers, War
Department, for any works of improvement for navigation or flood
control not heretofore or herein authorized, shall be submitted to the
Congress only upon compliance with the provisions of this para-
grap%l (a). Investigations which form the basis of any such plans, pro-
posals, or reports shall be conducted in such a manner as to give to
the affected State or States, during the course of the investigations,
information developed by the investigations and also opportunity for
consultation regarding plans and proposals, and, to the extent deemed
practicable by the Chief of Engineers, opportunity to cooperate in
the investigations. If such investigations in whole or part are con-
cerned with the use or control of waters arising west of the ninety-
seventh meridian, the Chief of Engineers shall give to the Secretary
of the Interior, during the course of the investigations, information
developed by the investigations and also opportunity for consultation
regarding plans and proposals, and to the extent deemed practicable
by the Chief of Engineers, opportunity to cooperate in the investi-
gations. The relations of the Chief of Engineers with any State
under this paragraph (a) shall be with the Governor of the State
or such official or agency of the Stats as the Governor may designate.
The term “affected State or States” shall include those in which the
works or any part thereof are proposed to be located; those which in
whole or part are both within the drainage basin involved and situ-
ated in a State lying wholly or in part west of the ninety-eighth
meridian; and such of those which are east of the ninety-eighth
meridian as, in the judgment of the Chief of Engineers, will be sub-
stantialty affected.  Such plans, proposals, or reports and related
investigations shall be made to the end, among other things, of facili-
tating the coordination of plans for the construction and operation
of the proposed works with other plans involving the waters which
would be used or controlled by such proposed works. Tach report
submitting any such plans or proposals to the Congress shall set out
therein, among other things, the relationship between the ptans for
construction and operation of the proposed works and the plans,
if any, submitted by the affected States and by the Secretary of the
Interior. The Chief of Fngineers shall transmit a copy of his pro-
posed report to each affected State, and, in case the plans or proposals
covered by the report are concerned with the use or control of
waters which rise i whole or in part west of the ninety-zeventh
meridian, to the Secretary of the Interior. Within ninety days from
the date of receipt of said proposed report, the written views and
recominendations of each affected State and of the Secretary of the
Interior may be submitted to the Chief of Engineers. The Secretary
of War shall transinit to the Congress, with such comments and rec-
ommendations as he deems appropriate, the proposed report together
with the sabmitted views and recommendations of affected States and
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of the Secretary of the Interior. The Secretary of War may prepare
and make said transmittal any time following said ninety-day period.
The letter of transmittal and its attachments shall he printed as a
House or Senate document.

(b) The use for navigation, in connection with the operation and
maintenance of such works herein authorized for construction, of
waters arising in States lying wholly or partly west of the ninety-
eighth meridian shall be only such use as does not conflict with any
‘beneficial consumptive use, present or future, in States lying wholly
or partly west of the ninety-eighth meridian, of such” waters for
domestic, municipal, stock water, irrigation, mining, or industrial
purposes.

(c) The Secretary of the Interior, in making investigations of and
reports on works for irrigation and purposes incidental thereto shall,
in relation to an affected State or States (as defined in paragraph
(a) of this section), and to the Secretary of War, be subject to the
same provisions regarding investigations, plans, proposals, and
reports as prescribed in paragraph (a) of this section for the Chief
of Engineers and the Secretary of War. In the event a submission
of views and recommendations, made by an affected State or by the
Secretary of War pursuant to said provisions, sets forth objections
to the plans or proposals covered by the report of the Secretary of
the Interior, the proposed works shall not be deemed authorized
except upon approval by an Act of Congress; and subsection 9 (a)
of the Reclamation Project Act of 1939 (53 Stat. 1187) and subsection
8 (a) of the Act of August 11, 1939 (53 Stat. 1418), as amended, are
hereby amended accordingly,

Src. 2. That the words “flood control” as used in section 1 of the
Act of June 22, 1936, shall be construed to include channel and major
drainage improvements, and that hereafter Federal investigations and
improvements of rivers and other waterways for flood conirol and
allied purposes shall be under the jurisdiction of and shall be prose-
cuted by the War Department under the direction of the Secretary
of War and supervision of the Chief of Engineers, and Federal inves-
tigations of watersheds and measures for run-off and water-flow
retardation and soil-erosion prevention on watersheds shall be under
the jurisdiction of and shall be prosecuted by the Department of
Agriculture under the direction of the Secretary of Agriculture,
except as otherwise provided by Act of Congress.

Sec. 3. That section 3 of the Act approved June 92, 1936 (Public,
Numbered 738, Seventy-fourth Congress), as amended by section 2
of the Act approved June 28, 1938 (Public, Numbered 761, Seventy-
fifth Congress), shall apply to all %Works authorized in this Act,
except that for any channel improvement or chanmel rectification
project provisions (a), (b), and (c¢) of section 3 of said Act of June
22, 1936, shall apply thereto, and except as otherwise provided by
law: Provided, That the authorization for any flood-control project
herein adopted requiring local cooperation shall expire five years
from the date on which local interests are notified in writing by the
War Department of the requirements of local cooperation, unless
said interests shall within said time furnish assurances satisfactory
to the Secretary of War that the required cooperation will be
furnished.

Sec. 4. The Chief of Engineers, under the supervision of the Sec-
retary of War, is authorized to construct, maintain, and operate
public park and recreational facilities in reservoir areas under the
control of the War Department, and to permit the construction,
maintenance, and operation of such facilities. The Secretary of War
is authorized to grant leases of lands, including structure or facilities

889

Use of waters of
western  States  for
navigation.

Irrigation works.
Investigations and
reports,

Objection by af-
fected State, etc.; ef-
fect.

53 Stat. 1193.

43U. & C, §485h (8).

54 Stat. 1120.

16 U. 8. C. § 560z~
1(a); Supp. I1IL, § 590z~
1 (a).

“Flood control.”

49 Stat. 1570.

33 U.8.C. §01a.

Jurisdiction of Fed-
eral activities,

State, ete., coopera-
tion.

49 Stat. 1571; 52
Stat. 1215.

33 U. 8. O. §§ 70lc,
70Lc-1; Supp. LI,
§ 701¢ note.

Time limitatios.

Recreational facili-
tics in reservolr aress.

Leases.



890

Preference in grapt-
ing of licenses. "

Public use of water
areas.

Disposal of electric
power; rates.

Preference in sale of
power.

Contraets for sur-
plus water,

Regulations for use
of storage at reservoirs.

Apnplicability to
TVA,

PUBLIC LAWS—CH, 666—DEC. 22, 1944 [58 Srtart.
thereon, in reservoir areas for such periods and upon such terms as
he may deem reasonable: Provided, That preference shall be given to
Federal, State, or local governmental agencies, and licenses may be
granted without monetary consideration, to such agencies for the use
of areas suitable for public park and recreational purposes, when the
Secretary of War determines such action to be in the public interest.
The water areas of all such reservoirs shall be open to public use
generally, without charge, for boating, swimming, bathing, fishing,
and other recreational purposes, and ready access to and exit from
such water areas along the shores of such reservoirs shall be main-
tained for general public use, when such use is determined by the
Secretary of War not to be contrary to the public interest, all under
such rules and regulations as the Secretary of War may deem neces-
sary, No use of any area to which this section applies shall be per-
mitted which is inconsistent with the laws for the protection of fish
and game of the State in which such area is situated. All moneys
received for leases or privileges shall be deposited in the Treasury
of the United States as miscellaneous receipts. '

Sec. 5. Electric power and energy generated at reservoir projects
under the control of the War Department and in the opinion of the
Secretary of War not required in the operation of such projects shall
be delivered to the Secretary of the Interior, who shall transmit and
dispose of such power and energy in such manner as to encourage the
most. widespread use thereof at the lowest possible rates to consumers
consistent with sound business principles, the rate schedules to become
effective upon confirmation and approval by the Federal Power Com-
mission. Rate schedules shall be drawn having regard to the recovery
{upon the basis of the application of such rate schedules to the capacity
of the electric facilities of the projects) of the cost of producing and
transmitting such clectric energy, including the amortization of the
capital investment allocated to power over a reasonable period of years.
Preference in the sale of such power and energy shall be given to public
bodies and cooperatives. The Secretary of the Interior is authorized,
from funds to be appropriated by the Congress, to construct or acquire,
by purchase or other agreement, only such transmission lines and
related facilities as may be necessary in order to make the power
and energy generated at said projects available in wholesale quantities
for sale on fair and reasonable terms and conditions to facilities
owned by the Federal Government, public bodies, cooperatives, and
privately owned companies. All moneys received from such sales
shall be deposited in the Treasury of the United States as miscellaneous
receipts.

Sec. 6. That the Secretary o War is authorized to make contracts
with States, municipalities, private concerns, or individuals, at such
prices and on such terms as he may deem reasonable, for domestic
and industrial uses for surplus water that may be available at any reser-
voir under the control of the War Department: Provided, That no
contracts for such water shall adversely affect then existing lawful
uses of such water.  All moueys received from such contracts shall be
deposited in the Treasury of the United States as miscellaneous
recelpts.

Sec. 7. Hereafter, it shall be the duty of the Secretary of War to
prescribe regulations for the use of storage allocated for flood control
or navigation at all reservoirs constructed wholly or in part with
Federal funds provided on the basis of snch purposes, and the oper-
ation of any such project shall be in accordance with such regulations:
Provided, 'That this scetion shall not apply to the Tennessee Valley
Authority, except that in case of danger from floods on the Lower
Ohio and Mississippi Rivers the Tenncssee Valley Authority is
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directed to regulate the release of water from the Tennessee River into
the Ohio River in accordance with such instructions as may be issued
by the War Department.

Skc. 8. Hereafter, whenever the Secretary of War determines,
upon recommendation by the Secretary of the Interior that any
dam and reservoir project operated under the direction of the Sec-
retary of War may %e utilized for irrigation purposes, the Secretary
of the Interior is authorized to construct, operate, and maintain,
under the provisions of the Federal reclamation laws (Act of June
17, 1902, 32 Stat. 388, and Acts amendatory thereof or supplementary
thereto), such additional works in connection therewith as he may
deem necessary for irrigation purposes. Such irrigation works may
be undertaken only after a report and findings thereon have been
made by the Secretary of the Interior as provided in said Federal
reclamation laws and after subsequent specific authorization of the
Congress by an authorization Act; and, within the limits of the
water users’ repayment ability such report may be predicated on the
allocation to irrigation of an appropriate portion of the cost of
structures and facilities used for irrigation and other purposes.
Dams and reservoirs operated under the direction of the Secretary
of War may be utilized hereafter for irrigation purposes only in
conformity with the provisions of this section, but the foregoin
requirement shall not prejudice lawful uses now exisiting : Provided,
That this section shall not apply to any dam or reservoir heretofore
constructed in whole or in part by the Army engineers, which pro-
vides conservation storage of water for irrigation purposes.

Sec. 9. (a) The general comprehensive plans set forth in House
Document 475 and Senate Document 191, Seventy-eighth Congress,
second session, as revised and coordinated by Senate Document 247,
Seventy-eighth Congress, second session, are liecreby approved and the
initial stages recommended are hereby authorized and shall be prose-
cuted by the War Department and the Department of the Interior
as speedily as may be consistent with budgetary requirements.

(b) The general comprehensive plan for floed control and other
purposes in the Missouri River Basin approved by the Act of June
28, 1938, as modified by subsequent Acts, ishereby expanded to include
the works referred to 1n paragraph (a) to be undertaken by the War
Department ; and said expanded plan shall be prosecuted under the
direction of the Secretary of War and supervision of the Chief of
Engineers.

(c) Subject to the basin-wide findings and recommendations
regarding the benefits, the allocatians of costs and the repayments
by water users, made in said House and Senate documents, the recla-
mation and power developments to be undertaken by the Secretary of
the Interior under said plans shall be governed by the Federal Recla-
mation Laws (Act of June 17, 1902, 32 Stat. 388, and Acts amend-
atory thereof or supplementary thereto), except that irrigation of
Indian trust and tribal lands, and repayment therefor, shall be in
accordance with the laws relating to Indian lands.

(d) In addition to previous authorizations there is hereby author-
ized to be appropriated the sum of $200,000,000 for the partial accom-
plishment of the works to be undertaken under said expanded plans
by the Corps of Engineers.

(e) The sum of $200,000,000 is hereby authorized to be appropri-
ated for the partial accomplishment of the works to be undertaken
under said plans by the Secretary of the Interior.

Sec. 10. That the following works of improvement for the benefit
of navigation and the control of destructive flood waters and other
purposes are hereby adopted and authorized in the interest of the
national security and with a view toward providing an adequate
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reservoir of useful and worthy public works for the post-war con-
struction program, to be prosecuted under the direction of the Sec-
retary of War and supervision of the Chief of Engineers in accord-
ance with the plans in the respective reports hereinafter designated
and subject to the conditions set forth therein: Provided, That the
necessary plans, specifications, and preliminary worl may be prose-
cuted on any project anthorized in this Act to be constructed by the
War Department during the war, with funds from appropriations
heretofore or hereafter made for flood control, so as to be ready for
rapid inauguration of a post-war program of construction : Provided
further, That when the existing critical situation with respect to
materials, equipment, and manpower no longer exists, and in any
event not later than immediately following the cessation of hostilitics
in the present war, the projects herein shall e initiated as expeditiously
and prosecuted as vigorously as may be consistent with budgetary
requirements: And provided further, That penstocks and other similar
facilities adapted to possible future use in the development of hydro-
electric power shall be installed in any dam authorized in this A ot for
construction by the War Department when approved by the Secretary
of War on the recommendation of the Chief of Engineers and the
Federal Power Commission.

Laxe CHAMPLAIN Basry

Modifications of the existing Waterbury, Wrightsville, and East
Barre Dams in the Winooski River Basin, Vermont, are hereby
authorized substantially in accordance with the recommendations of
the Chief of Fngineers in House Document Numbered 629, Seventy-
eighth Congress, second session, at an estimated cost of $2,120,000,

BracgstonE River Basix

The project for the West Hill Reservoir on the West River,
Massachusetts, for flood control and other purpases in the Black-
stone River Basin is hereby authorized substantially in accordance
with the recommendations of the Chief of Engineers in House Doe-
ument Numbered 624, Seventy-eighth Congress, second session, at
an estimated cost of $1,070,000.

The project on Blackstone River for local flood protection at
Worcester, Massachusetts, is herehy authorized substantially in
accordance with the recommendations of the Chief of Engineers in
House Document Numbered 624, Seventv-eighth Congress, second
session, at an estimated cost of $2,232,000.

The project on Blackstone River for local flood protection at
Woonsocket, Rhode Tsland, is hereby authorized substantially in
accordance with the recommendations of the Chief of Engineers in

- House Document Numbered 694. Seveuty-eighth Congress, second

session, at an estimated cost of $503,000.

The project on Seekonk River, for local flood protection at
Pawtucket, Rhode Island, is hereby authorized substantially in
accordance with the recommendations of the Chief of Engineers in
House Document Nwnbered 624, Seventy-eigchth Congress, second
session, at an estimated cost of $82,000.

ConnecTicuT RivER Basiy

In addition to previous authorizaficns, there is hereby authorized
to be appropriated the sum of $30,000,000 for the prosecution of {he
comprehensive plan approved in the Act of June 28, 1938. as modified
by the Act approved August 18, 1941, for the Connecticut Rivor Basin:
Provided, Nothing in this Act or in any previous authorization shall
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e s 2:ndoy, May 16, 1951

s *: 255 eather production, for‘each enl-
sy 1951, a3 well as such other
. . J.O ) 9 e
}'v,.‘?,';":;&u’fa as may be ealled for by such
o - iee guch form shall be filed with NPA
. g6 before Jume 10, 1951, and on or
74 4 000 the JOLh a2y of each month there-
- capp e :
‘515 ¢oy Prrsons subject to this order shall
S- ,‘f'g r:m:h records and submit such
s.. wper pepOrts to NPA as ik shall require,
el aarest G0 Lhe terms of the Federal Res
S ?"“ Act of 1943 (5 U. 8. C. 139-1393F),

et . Records, Each person particl-
. ,,‘v?_:} fn any trapsactlon covered by this
. eter shall retain In his possession foe
- ¢f basy 2 years records of receipts, de-
~%xv4 3, inventories, and use, 1o sufficlent
. =2 {0 permit am audit that determines
+: &¢ each transaction that the provisions
:+~a! {his order have been met. This does
= .50 epecily any particular -accounting
4 gy<hod and does mot require alteration
<. 8% the system of records customarily
~ g x'piaiped, provided such records supply
;2% adequate basls for audit. Records
- ey be maintained In the form of micros
= 2.9 ot other photographic coples instead-
4 the originals, .

. Bre.® Audit gnd (nspection. AN rec-
. 5.3 required by this order shall be made
. sidfable at the asual place of business

. akrre malntalned for inspection and -

a7 by duly euthorized sepresentatives
-<f NPA. L ) _—_
<~ €22 18, Applications for adjustment or
. &xxeplion. Ang person aflccted by any
< $*™ulom of this order may file with NPA

A request for adjustment or exception -

=21 the ground that his business opera=
*:22 was commenced during the bass
- «25M or prior to the eflective date of

+- ++1 order, or because any such provision -

- %78 an tindue or exceptional hardship
‘s 30 him pot sulfered generally by others
-<%1ke zame trade or industry, or that its
- :‘J-'-Grtement against him would not bs
. == Ik interest of national defense or in

-

. =<8 public interest. In considering re-

.. 84518 for adjustment which ¢laim that -

- %8 public futerest is prejudiced by the
+ S3tation of any provision of this order,

*Zxderation will be given to the require-
=53 of public health and safety, civil-
33 defense, nnd dislocation of labor and
T enemployment that would {m-

:_‘5’ the defense program. Each such
. aw35t shall be in writing, shell set forth
32 brrmnent facts, the nature of the
: ‘;.. souzht, and the justifieation theree

gl:-'- 1L Communications. All' com-
wi—3dons or yeports concerning this
. W2l be addressed to the National
v e%Uon Authority, Washiogton 25,
" -Ref: at-52, .
B -
»ro 13 Violatlons. Any person who

+:30 violates any provision of this

‘2o
22 NPA, or who wilfully conceals &
,.‘q_%‘lhhct or furnishes false Infors
3":‘."""". 15 guilty of 8 erlme sod, upom
- may be puntshed by fine opr

£ dtmenent oe bt i addition, ade -
-~ ¥krative aetion may e taken againes, Bow will result i the

month eommencing with the

Bhy other order or pegulation -

the courss. of operution undep ,

© 'PEDERAL REGISTER .

any such p-erson‘to suspend his privilege

of making oy recelving further deliveries
of materials or using facllities under
priority or allocation control and to de-

‘prive him of further priorities assistancs,

. More: All peporiing and vecord-keeping

. fequirements of this order have been ap-

Pproved by the Bureau of the Budget in e«
eordante With the Federal Reports. Act ef
844, '

u'l‘hh order shall take effect on May 18,
51, . .

" Natrowas ‘Paovucrion

» ° AvCTHORITY, :

¥ FLEISCHMANN,
: . L. Administrator,
iP. B Doe. B1-3773: Piled, May 16, 1981
o =~ 31:81 & mm.)- ) d

TITLE 33—NAVIGATION AND
NAVIGABLE WATERS

Chapter l—Corps of Eagincers,
Depariment of the Army :

Paxy’ 208—FLoop CoNTROL RECULATIONS -

| . MARSHALL YORD DPAM AND RESERVOIR,
s COLORADG RIVER, TEXAS

. Pursuant to the provisions of séction ¥
of the act of Congress approved Decem .
ber 23, 1944 (58 Stat. 890; 33 U. 8. C,
709, the. following tegulations are
hereby prescribed to govern the use of
fiood-eontrol storage in the Marshall
Ford Reservolr on the Colorado Rliver,
Texas, and the operation of the Marshall
Ford Dam for flood-controi purposes,
‘The reservoir storage above elevation
681.0 feet m. 8. 1. Ia expressly reserved
primarily for flood-control purposes snd
regulations for the use of this storage
are provided hereln., :

$208.12 Morshall Ford Dam and Res- }
ervoir, Colorado River, Tezxas. . The Sec=
retary of the Interlor through his egent, "
the Lower Colorado River Authority
thereinafier referred to as the Authore
ity), charged with the operatlon of the
Marshall Ford Dam, shall operate the
dam and reservoir in the Interest of ficod -
eontrol as follows: o

{a) At ail titnes reservolr releases
ghall be coordinated with downstream
conditions so that the flow of the Colo-
rado Rlver at Columbus, Texas, does not
exceed 50.000 cubie feet per second
fequivalent to n stage of 21.0 feet.on
the official U. 8. Geologleal Survey gage

¢ deslgnated as Colorado River at Colume

bus, Texas) by virtue of controlled re-
leases from the rescrvolr, except that no
curtailment of normal power plant pee

leascs shall result thereby ot any time.
(b} Durlng periods when the rescrvolr
fevel s above elevation 681 the minimum
total release from the reservoir shall bef -
&t o rate of 8,000 cublc feet per second,
or, subject to downsiream conditions, ab
8uch greater rate 03 necessary, on s basle
of known storage and estimated infiow,
to provide for relecss of water ICONJ
belween elevetions 881 and 891 withis

3 doys. .

°{¢) Regurdiess of reservolr fevels, i
forecastis indicate that the estimeted tne
lavel Fige

-ment of pormal
" ahall result thereby. -

- 4548
ing above elevatlon 891, tolal zelensd
shall be increased, subject to downe
stream eonditiony, 1o the rate necessary
to prevent the rescrvolr level from exe
cecding elevation 691, if poesible, enceps
that if the reservoir level Is below elevas
tion 681 drawdown below the initial leved
ghali not be requircd and that such ge-
lease shall not lower the reservoir level
below elcvation 681 at the glose of the
flood eontrol operations.

(d) I excesslve Inflow unavoldably
results in the reservolr level rising above
glevation 69i, the combined eontrolled

-and oncontrolled zeleases from tha

¥eservolr shall be made at the maximum
rate possible wilhout excecding a dise
gharge of 50,000 cuble feet per sceond I8

" the Colorado River at Columbus, Texas,

by virtue of controlled releases from the
Yeservolr, untll the reservolr level falls
to elevation 691, except that no eurtail=
power plant relenses

(¢) Releases made in accordance with

" the regulations of this section are zub-

Ject to the condition that releases shall
not be made at rales or in a manner
that would be inconsistent with require-
ments for prolecting the dam and resep=
voir from major damage. Should the
reservolr level exceed elevation 722 due
to excessive rates of Inflow, the Aulhors
ity may utilize the capacity of the flood
control outlets In fnereasing the rate of
discharge to the extent considered neces-
sary for protecting the dam and appur-
tenances from major damage. .
{f> The Authority shall furnish the
District Engineer; Corps of Englnecrs,
Department of the Army, in charge of
the loeality, dally, on forms provided for
~£his purpese, a report showing the elevd=

- tion of the reservolr pool: uncontrolled

splllway, flood-control econdult, and
power releases; storaze; reservolr inflow;
and precipitation in ioches and dis-
charge In eublc feet per second, as shown
by the pertinent gages in the Colorade
River Basin, -®

() Whenever the reservoir 3evel
teaches elevation 681.0 al the Marshali
Ford Dam and floed releases are npecese
fary or appcar imminent. the Authority
shall report at once to the Distrlet Engfo
Reer. Corps of Engineers, Department of
the Army, in charge of the Locality, by
telephone, telearaph or radlo, snd unjese
otherwise Instructed, once dolly theree
after untll the reservolr level falls to
elevation 681.0. These daily reports shall
feach the District Englneer by 9:00 2. m.

- gach day.

(h} The regulation of thig zection for
the operntion of the flood control facille

fles 8% the Marshall Ford Dam and Ress

ervolr are subject to temporary modifizcae
tion {n time of flood by the District

.. Engineer If found desirable on & basis of
- conditions a¢ the time,

gtan. Aprii 13, 1881~—ENOWE] (88 Stas. 96
0. 8. 0. 7%} : -

famany Towaee !;bwgm&.
) N ‘uw Gl'lﬂﬂl. s da A’"
The Adjutent Cenerel.

Enm'mmmu.ma&ﬁu
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losed during the copsultative visit, the
evise( regulation provides that the con-
spyltan. must immediately notify the em-
phoyer 3 such conditions and afford him
f Yeas nable time to eliminate the con-
dijont. Where the consultant is not sat-
{sfitd hrough a further consultative
visly ( cumentary evidence or otherwise,
thafist :h elimination has taken place, ha
musf1 tify the OSHA Regional Admin-
istrafp .
The ) revised provisions will ensure
that A rlous hazards disclosed during
consul fative visits will be ellminated and,

at the fame time, that an undue abate-
ment | frden would not be imposed on
emplo; 'Xs who are subject to a consulta-
tive v1 | :

The 1ey § 1508.5(c) (T) 28 CFR 1908.5
() (1) inkludes interpretative changes
and pr xe§ures which are designed to
clarify the\ requirements of the parae
graph | réplaces. SBuch interpretations
do not require a public cornment period
vrior t beccning effective (5 U.8.C. 553
(b) (3) A4)). §n addidon the Assistant
Secrett ¥ ofYLabor for Occupational
Safety wnd alth, In accordance with
5 U.B.C 553(b} () (B), finds that good
cause ¢ Ists forfot delaying the effective
date of :his reg\ation as it merely clari-
fles the regulatiyn it replaces and does
not sut tantivelpAalter previous require-
ments,

‘Ther lore, pursyant to the suthority
contain d In sectigns T(c) (1), 8(p)(2),
and 21' }) of the A¢t, 29 CFR 1808.5(c)
(1) 13 1 nended to tead as follows. The
amends ent shall Bg effectlve April 9,

19786.
§ 1908.L M“kil\g of ETooments.
° . . ] .

(c) ( mtents of theNpgreement, * * °

(7) 1 ytatement thaticonsultants shall
notify { i@ OSHA Regidnal Administra-
tor unc r the followingl circumstances:

(1) V. ilere an employdr fails Immedi-
ately t¢ sliminate an minent danger
disclose during a consulfative visit, the
consulit 1t ahall immediately notity the
affected employees and advise the Re-
glonal / ministrator,

1) I' there is substan probabillty
that det h or serious physlcalharm could
result [1 m conditlons discloded during a
consultr lve visit, the conswtant ghall
Immedlr ely notify the emploRer of such
conditlc 3 and afford the edployer a
reasona’ @ time to ellminate sukh condi-
tions. W zre the consultant is Rot satis-
fied thry 1gh a further consultative visit,
docume! ary evidence, or otherwise that
such ell unation has taken plake, the
consulte § shall notify the OSHA Re-
glonal A ministrator.

o L L] L] Ld

(Seca. T(c (1), 8(g) (2,21 (c), Pub. L. p
84 Btat. ] 00, 1608 (290 CB.C. 857(g) ()

Signed at Washington, D,C. this 81a¢
day of X rch 1978,

Morrow Conn,
Assistant Secretary
o/ Labor.}

508,

RULES AND REGULATIONS

FOR ENFORCEMENT OF STATE STAND-
ARDS

Utah Plan—Approval of Utah Review
Commission Rules of Procedure

. Background, Part 1953 of Title 29,
Cle of Federal Regulations, provides
pragedures under section 18 of the Occu-
pational Safety and Health Act of 1970
(290 Y.8.C. 6687) (herelnafter referred to
as tRe Act) for review of changes and
progigss in the development and {mple-
mentdgtion of State Plans which have
been dpproved in accordance with sec-

ent law.

(Sec. 13, Pub. L. f1-
US.C. 667))

Bigned at Washington,
day of March 1976.

MORTON

Assistant, Secretary of La

tion 1&¢) of the Act and Part 1902
this chapter. On January 10, 1973,
notice whs published in the Fepeaar Rec}-
sTER (3R FR 1178) of the approval
the Utald plan and of the adoption o
Subpart B of Part 1952 containing th
decision of approval,

On Jan 19, 1978, the State of Utal
submitted 4 supplement to the plan in
volving deYelopmental changes. Thq
change suppfement consists of Utah Re
view Commission’s Rules of Procedure}
These rules spt forth procedural guide
lines for the Yeview commission to fol
low in its conduct of administrative ap-
pellate proceedngs, The State rules o,
procedure incorborate provisions essen
tially identical to the Federal revie&
commiszion’s rutks,

2. Location of e plan and its supple§
menls jor inspedlion and copying.
copy of the suppldment, slong with th
approved plan, md}y be inspected ang
copled during no business hours a
the following locatidns: Office of the Ax
soclate Assistant SBedretary for Regions
Programs, Room N-3§12, Department o
Labor Building, 200 C&nstitution Avenue
N.W., Washington, D.€. 20210; Office o
the Reglonal Adminktrator, Occupa
tional Bafety and Hedlth Administra
tion. Room 15010, Fdderal Bullding
1861 Stout Street, Ddnver, Coloradd
80202; Utah Industrial Cbmmission, Oc
cupztional Bafety and Health Divisio
4:8 South 400 East, Salt Ihke City, Uts
84111,

3. Public participation. Under 29 F
1853.2(e) of this chapter, {ne Assistan
Becrelary of Labor for Qecupations
Bafety and Health (hereinkfter called
the Assistant Becretary) ma¥ preserih
allernative procedures to exbedite th

review process or for any cther go0d
cause which may be consistenfi with ap
plicable law. The Assistani Be :

finds that the Utah review cothmissios
rules of procedure Incorporate provision
easentially identical to the Federal rules
Therefore, further public notid

an(
comment would be unnecessary.
4. Decislon, After careful consMera
tion, the Utah plan supplement is hdre b3
approved under Part 1953. This deckiod

incorparates the requirements of theWe
and implementing regulations applika
ble to Btate plans generally. In accord
ance with the above, Bubpart E of Ps

1952 1s amended by adding a new § 19523

et il sa b PRSIV

B8 GGl Atirtenrrisinii

e

Title 33—Navigation and Navigable Waters

CHAPTER .II—CORPS OF ENGINEERS,
DEPARTMENT OF THE ARMY

PART 208—FLOOD CONTROL
REGULATIONS

Marshall Ford Dam and Reservoir,
Colorado River,-Texas

On 26 January 19768 notice was pub-
lished in the Prpxzil Rrcistzz (41 FR
3740) that the Corps of Engineers was
proposing interim regulations prescrib-
ing the use of flood cont1 ! storage In the
Marshall Ford Reservoir on the Colorado
River, Texas, and the operatlon of the
Marshall Ford Dam for flood control pur-
poses. Interested persons were given until
15 February 1976 to submit written
comments. Although =zome comments
were recelved after the due date, full and
careful conslderation was glven to all
written comments received. The flnal In-
terim Regulation has been revised to re-
flect the applicable comments.

(a) Summary of comments. (1) The
Travis County, Texas, engineering staff
requested confirmation that the final
Regulation would be subject to change
and that the plans for further study
would include the effects of the regula-
tion policy in conjunction with flood in-
formation and rate studles for the Fed~
eral Flood Insurance Program for the
Travis County portion of Lake Travis.

Prompt promulgation of the revised
Regulation I3 considered essential for
effective regulation/operstion of the
Marshall Ford project for flood control.
However, this finnl Regulatlon has in-
terim status, 50 as to provide a test pe-
rliod and to permit time for completion
of detafled studies, The interim period,
extending to about 1 June 1977, will be
used for development of a new water
control manual and to accomplish co-
ordination of the adopted regulation
plan with the owner, the designated op-
ernting agency and others having vested
interests in the project.

Detalled studles are currently being
made to evaluats Incressed rates of
discharge beyond 30,000 ¢.f3. s the lake
level approaches elevation 714 feet
ma3l The study results wil] be used in
the development of the final plan of
regulation and ecould provide informa-
tlon for the regulation policy ln con-
junction with floed Information and
rate studles for the Pedera! Flood Insur-
ance Program,
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(2} Comunents {urnished by the Bu-
reau of Reclamation, U.8, Department
of the Inferlor, recommended minor re-
visions of § 208.18 (¢) and (g) to include
references 1o reservolr inflow forecasting
and to a more precise definition of flood
conditions

The wording of the respective para-
graphs hgs been retained for the fol-
lowing reasons:

Section 208.19(¢) requires that the
total release from the project shall be in-
creased as necessary to delay as long as
possible the lake level from exceeding
elevation 691 feet m.s.l. As indicated in
paragraph (c) of the preamble published
26 January 1976, the Inflow forecast
procedure has been strengthened by the
requirement to recognize measured
flows at upstream gaging stations, The
stations are located far enough upriver
to provide several hours of response
time at Mansfield Dam. The object of
utilizing additional upstream gaging
station menlitoring i1s to reduce, but not
entirely eliminate, rellance on rainfall-
runoff estjfmates (forecasts). This should
minimize the risk of making unwar-
ranted and possibly damaging releases.

Section 208.19(g) requires the Au-
thority to report at once to the District
Engineer, Fort Worth District, when-
ever flood conditions are imminent, or
stages of 16 feet or more at the Austin
gage have been reached. Although the
Authority will be required to make &
determination as to the imminence of
flood conditions, the Corps of Englneeers
feels that a3 report should be made re-
gardless of the current pool level, Hope-
fully, an upgrading of the water data
network and communication system in
the Colorgdo River basin will evolve over
the years. All water agencles will then
contlnuously monitor hydrometeorologi-
cal stations and the current status of
water resource projects simultaneously.

Bectlon 208.19¢1) permits the Author~
Ity to devlate temporarily from the Reg-
ulation f{o¢r emergency reasons Lo pro-
tect the safety of the dam with appro-
priate ndllfication to the Fort Worth
District Engineer. As noted in the Bu-
reau’s leffer, the Corps of Engineers
understands that the Regional Director
and technjeal consultants at the Bureau
of Reclamation’s Engineering and Re-
search Center are available for consul-
tation whenever emergency conditions of
this nature develop.

(3) Comments furnished by the Lower
Colorado R iver Authority, the designated
project operating agency. requested a
change from 0800 to 0900 in the time for
making the dally report to the Corps of
Engineers. They also requested further
considerdiion of the reguwation plan re-
lating to minimum release rate of 3,000
¢.{.3, whenthe Marshall Ford pool is be-
tween elevations 683 and 885 feet ms.ll.

Section 208.19(f) has been revlsed to
accommodate the operating agency's re-
quest, Thedalily report will henceforth be
made by 0900 to the Fort Worth District
Engineer, In lieu of 0800 hours as
proposed.

Section 208.19¢b) has been retained as
proposed. Hydreologic studles conducted

RULES AND REGULATIONS

to date indicate that minimum release of
3.000 c.fa. between elevations 681 and
883 feet m.s.l. does not materially affect
the Marshall Ford project capabilities to
regulate larger inflows, although there
are a few days’ extension of the period
that the pool level will be above elevation
681 feet m.s.l. To increase this zone up to
elevation 683 feet ms.l. would not be de-
sirable at this time. Supporiing studies
to evaluate effects of such a change will
be one of the alternatives studled in the
development of the final regulation plan.

(4) Comments furnished by the Texas
Waler Rights Cominission Indicated their
staff’s concurrence in the proposed modj-
fled Flood Control Regulations for the
Mansfleld (Marshall Ford) Dam and
Lake project. In addition. thelr stafl made
further comments expressing uicer-
tainty concerning the total impacts re-
sulting from the proposed operational
change. Through milsinterpretation, they
concluded that the change In specifica-
tion of the minimum release rale, when-
ever the Marshall Ford pool Is between
elevations 7'l and 683 feet m.s.l., would
increase the top of the power storage wa-
ter elevrtion In Lake Travis. Consa-
quently, the staff stated that the Lower
Colorado River Authority should receive
from the Texas Water Rights Commis-
sion amendments to its permit on Lake
Travis (Permit No. 1260) as mandated by
Sectlon 5.1211 of the Texas Water Code.
The stafl also stated that assurances be
glven that the capacity between eleva-
tions 683.0 feet m.s)l. and 714.0 [eet
mus.l, is reserved for ficod control with=
out further presumption of the need for
olther uses.

The current revision of the Flood Con-
trol Regulations, which were published in
the Feperal Recister on 15 May 1951,
does not change the flood control reser-
vation in the Marshall Ford project. As
in the previously published Regulation,
this Regulation relates to the reservolr
storage above elevation 6870 m.s).,
which Is reserved primarily for flcod
control purposes.

This Interim Regulation does not
change the flood control reservation in
Marshall Ford reservoir. Thus, there is
no need for the project owner or the des-
Ignated overating agency to request
amendments to Permit No. 1260 [rom the
Commission. |

For the reasors stated in the para-
graph above and the specification of the
flood control reservation through appli-
cable Federal statutes which authorized
the Becretary ol the Interior o expend
Federal funds for constructlon of the
project and designate his agent to op-
erate and maintain Marshall Ford Dam,
the glving of further assurances is con-
sldered inappropriate. If signlficant real-
location of storage Is considered desfr-
able and recommended by a consensus of
involved Interests at some future date, a
report of Impacts will provide the basis
{or action by the Congress. Federal atat-
utes prohibit the executive branch of the
government from arbitrarlly reallocate
ing storage reserved for flood control and
navigation without the expressed consent
ol Congress.

In revising the regulation plan by re-
duecing the minimum release to 3,000
¢.1s. when the pool level is between ele-
vations 681 and 683 feet ms.l, the Corps
of Engineers recognizes a minimum in-
crease of about 2-3 days in time that the
pool would reside within this range over
that resulting from the present 5.000
c.fs, minimum rate of release, However,
note that this requirament specifies only
the minimum release and that § 208.19
thy states that the regulations for the
operation of the flood control facilities
At the project are subject to temporary
modification in time of flood by the Dis-
trict Englneer (Fort Worth District) if
found desirable on a basis of conditions
at the time. Further, by § 208.19:g). the
Lower Colorado River Authority is yre-
quired to report speclfied data on
storms, floods and project status at pre-
seribed intervals to the District Engineer
for the duration of flood surveillance
and contro! operations., The purpose of
these requirements is to permit the Corps
of Engineers to monttor the flood control
operations at the project in real-time to
assure that the Regulation and Corps of
Engineers provide satlsfactory guidance
to the operating agency, and that flood
control effectiveness fs maximized in the
portion of the Colorado River basin in-
fluenced by the project.

15) Ludlum & Ludlum, Attorneys-at-
Law, furnished comments for their cli-
ents, the Sponberg-Price Group. The
members of the Group are partles who
own or live on and use waterfront prop-
erty which adjoins or abuts Lake Tiavis.
Thelr comments Included the following
items:

Modiflcation of the required minimum
relense rate when the Marshall Ford
pool is between elevations 681 and 683
feet ms.l. from 5,000 e.f5. to 3.000 cfs
Citing the basis for adopting of the lower
minimum release rate (to coordinate the
3.000 ¢.[5. rate with the turbine capacity
of the Tom Miller Dam for maximizing
the hydropower produetion from Mans-
fleld Dam and Tom Miller Dam). the
Group made the followlng statements in
Drgelest of the reduced minlmum release
rate: .

“That Ia not & primary flood control abjec-
tive, but, Lo the contrary will have a dele-
Ferlous effect on flood control.™

The increased Importance of conserva -
tion of nonrenewable energy sources re-
quired adoption of a plan of regulation
with the objectives of obtaining more
hydroelectric power benefits, without sig-
nificantly lowering the level of protection
from flood hazards, Studies show that
evacuation of the lower zona of the Aood
water storage poal can be done {n a man-
ner advantageous to hydropower genera-
tion without appreclably compromising
the present level of capabllity to reduce
downstream inundation, nor signifi-
cantly increase the frequency of filling
of the flood water storage pool during
moderate to large floods which originate
upstream of the project. The duration
of the flood water storage pool between
elevations 631 and 883 m.s]. may Incresse
by a few days if the minimum relense
rate is strictly adhered to when there s
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little or no likelihood of prolonged or re-
current flooding {n the basin.

Elimination pf the requirement of re-
lease of flood water between elevations
681 and 691 feet m.s.l within 30 days,
subject to downstream conditions, The
Group obJects to this change, This re-
quirement was Initially included in the
Regulation o permit a reasonable use of
the Intermediate storage, between eleva-
tion 681 and 891 feet mua.l, for power.
At the same fime, it established a rea-
sonable expeciancy that an appreclable
portion of +he intermediate storage
would be avallable in anticipation of
floods. Application of the 30-day draw-
down rule has, however, presented seri-
ous difficulties in resl-time operation of
the project, The beginning of the count-
ing period 1s dependent upon the accu-
racy of the inflow estlmates. Therefore,
precise determination s not practical.

The Group Suggested that the resolu-
tlon of rdministrative mechenies of the
rule applicatioa {s easzlly remedied,

Their suggested method is dependent
upon the forecest of daily inflow which
is the case of experienced difficulty. In
order to meef the objective of the rule,
the operating agency must have a looke
nhead capabllity for the succeeding 30
drys, otherwise the release rate for the
current duy I8 not accuralely determined.
In real-time operation, this rule could
require extreme daily fluctuation of the
release rate and thereby subject the
operating agency to severe criticism from
downstream Interests and involve man-
agement problems. Also, strict .enforce-
ment of the fule could result in un-
NEecessary a. wasteful aplllage on the
basis of expected rainfall end runoff
conditions which may not materialize,
This latter condition is a very real passi-
bility with the present hydrometeorologi-
cal network end communication systems
within the basin, and the state-of-the-
art of quantilstive precipitation fore-
casting. Hopefully, improvements will
evolve in these areas over time and some
of the current difficulties of applylng
such a rule will diminish, resulting in
greater efficlency In the use of this water
resource and prove overall effective-
ness of the project facilities for all
purpases.

Addition of the Austin and Bastrop
guging stations as indices for determin-
ing total release rates from the Marshall
Ford project. The Bponberg-Price Group
noted this change in the Regulatlon for
use of flood control storage, but with-
holds any comments at this time pending
future cireumstances,

The Austin and Bastrop stations were
added o the how referenced Columbus
control statlon to more accurately refiect
potential damages along the entlire
river. Field reconnalssance and surveys
indicate that there are hazards to prop-
erty and to human life assoclated with
flows approachlng 30,000 c.f.s. at Austin
gage. The maximum releases from the
Marshall Ford project ere coordinated
with downstream river flows az deter-
mined at the specified index stations,

(b) Revisions of proposed Regulalion
prior to promulgation, (1) Correct first
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paragraph of exlsting regulations pub-
lished in the PrperanL Reamsten (Title 33,
Part 208, § 208.19, page 4543, dated 186
May 1951) by inserting “Lake Travis”
and “Mansfield” as shown. -

{2) Change time of dally report by
the Authority to the District Englneer
in § 208.19(f) {rom "0800" to “0B00" as
shown.

(c) Efective date: These regulations
are effective April 1, 1876.

Dated: March 1576.

ERNEST (GRAVES,
Major General, USA,
Director of Civil Works,

®

Pursuant to the provisions of section
7 of the act of Congress approved De-
cember 22, 1944 (58 Stat, 8%0; 33 UB.C.
709), the following regulations are here-
by prescribed to govern the use of flood-
control storage in the Lake Travis (Mar-
shall Ford Reservolr) on the Colorado
River, Texas. and the operation of the
Mansfleld (Marshall Ford) Dam for
flood~-control purposes. The reservoir
storage above elevation 681.0 feet ms.l,
is expressly reserved primarily for flood-
control purposes and regulations for the
use of this storage are provided herein,

§ 208.19 Mansfield (Marshall Fun.i)
Dam and (Reservoir) Lake Travis,
Colorado River, T'exas,

The Secretary of the Interior, through
his agent, the Lower Colorado River Au-
thority (referred to in this section as
the Authority) shall operate the Mans-
field Dam and Lake Travis (referred to
In this section as the Project) in the
Interest of flood control as follows:

(a) At all times, Project releases shall
be coordinated such that the Colorado
River, Texas, will be controlled when
possible, to remaln below flood stages
at downstream official U.8. Geological
Survey (UBGS) gaging stations: except
that no curtallment of normal hydro-
electric turbine releases shall result
thereby at any time. Those USGS river
statlons and thelr control stages are as
follows:

Equivelem
LYY Coutevl siuee  cubic et
(leet) v secotul
(U LY
Austin et .. o X, (0
Baswrap (isthvan, . pl 45,
Coluinbus (sl ., .. ... = W), an

(b)» During periods when the Project

lake level is between elevation 681 and
891, the minimum total release from the
Project shall be at the rates specified
below, unleas otherwise constrained by
downstream conditions prescribed in
paragraph (a) of this section.

Release rate

Lake clevation (feet mal): (efn)
L8 B e 3. 000
CBI-BY) o eeieieiaenaanecaaanan 5,000

(c) Regardless of Project lake levels,
i upstream tnflows would otherwise re-

sult in that level rising nbove elevation
691, total rolease shall be increased, as
necessury to “delay as long as possible
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the luke level from exceeding elevation
681, such maximum releases to be con-
strained by downstream conditions, as
specified in paragraph (a) of this sec-
tion, Releases shall be controlled 50 that
the lake level wlll not be drawn below
681 at the close of flood control opera-
tions, unless for the purpose of hydro-
power generation. The above stated up-
stream Inflows will conslder as a mini~
mum those flows measured at upstream
UBGSE gaging stations including:

Pederneles River
(08153500),

Llano River at Llano (0B151500) .

Colorade River near S8an Saba {08147000).

(d) If excessive inflow results in the
lake level rising above elevation 691, the
combined controlled and uncontrolled
releases from the Project shall be made
at the maximum rate possible, subject
to downstream conditions, as specified
In paragraph (a) of this section, until
the lake level falls to elevation 691, ex-
cept that no curtailment of normal
power releases shall resull thereby,

(e) Releases made In accordance with
the regulations of this sectlon are sub-
Ject to the condition that releases shall
not be made at rates or in a manner that
would be inconsistent with requirements
for protecting the Project {rom major
damage. Should the lake level exceed
elevation 722 due to excessive rates of in-
flow, the Authority may utilize the capac-
ity of the flood-control outlets in in-
creasing the rate of discharge to the
extent consldered necessary for protect-
ing the dam and appurtenances from
major damage,

(f» The Authority shall furnish tlie
District Engineer, Fort Worth District,
U.8, Army Corps of Engineers. by 0900
hours dally, with the following:

(1) Project information.

(1) Lake elevations at midnight and
0800 hours.

(1)  Uncontrolled spillway., flood-
control conduits, and turbine releases:
Cublc feet per second at 0800 hours. and
day-second-feet average for the previous
24 hours, ending at midnight.

(il Computed average inflow, In day-
second-feet for the previous 24 lours,
ending at midnight,

{ivy Tolal precipitation I inches for
the previous 24 hours at thie dam, ending
at 0800 hours.

{v) Bummary of streamflow and chan-
nel conditions at gages named in para-
graphs (a) and (¢) of this section.

(2) Lake Buchanan pool elevation at
0800 hours,

(g) Whenever flcod conditions are im-
minent, or stages of 16 {eet (20,000 cfs:
or more at the Austin gage have been
reached, the Authority shall report at
once to the District Englneer by the
fastest means of communlications avall-
able. Data listed in paragraph (f) of this
section shall be reported to, and at in-
tervals prescribed by the District Engl-
neer for the duration of flood surveils
lance and control operations.

(h) The regulations of this section for
the operation of the flood-control facil-
itles at the Project are subject to teni-

porary medification in time of flood by

near Johnson Clty
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the District Engineer i found desirable
on & basis of conditions at the time,

(1) The Authority may temporarily
deviate from the regulation of this sec-
tion in the event an Immediate short
term departure is deemed necessary for
emergency reasons to protect the safety
of the dam, or to avold other sericus
hazards. Such action shall be Immedi-
ately reported by the fastest means of
communication avallable and confirmed
in writing the same day to the Fort
‘Worth District Engineer, including justi-
fication for the action. Continuation of
the deviation will require the express
approval of the District Englneer,

(Sec. 7, Pub. L. 78-334, 58 Stat. 800 (33 U.S.C.
709))

[FR Do¢.76-10177 Filed 4-8-76;8:45 am]

1. gele 3 ¥ e gpie wyegg:

Propaerty
CHAFTER |—NATIONAL PARK SERVICE,
DEPARTMENT OF THE INTERIOR

PART 7—SPECIAL REGULATIONS, AREAS
F THE NATIONAL PARK SYSTEM

Assalpague Island Natlonal Seashore,
Makland and Virginla; Operation of
Ovelgand Vehicles ~
Noticy 1s hereby given that pursuant

to the dMithority contained in Section 3

of the ARt of August 25, 1918 (39 Stat.

635, as arfended; I( UB.C. 3); Bection @
of the Acy of Sep mmber 21, 1565 (79
Stat. 826; §6 U.B.C. 4591-5); 245 DM 1

(3¢ FR 13%9) ss umended; National
Park ServicdqOrder Jo, 77 (38 FR 7478)
23 amendedy and Reglonal Director,
Mid-Atlantic Regiw Order No. 1 (39 FR
3694) =s amerfled; 18 CFR § 7.65(b) s
amended as setort! below.

The purposes¥pf ais amendment are
to delete geograjh! references to Bea-
shore lands whiclhll within the Chlnco-
teague National llife Refuge, to au-
thorize the establis} nent of a system of
special recreation Yermits and permit
fces for oversand ¥Yehicles, to clarify
standards in the ting regulation
which are used to & R¢rmine whether a
vehicle qualifies for oversand permit;
and to Incorporate ‘n§he regulation a
previously unpublisl d Restriction limit-
ing the use of towi ! vel traflers on
oversand routes,

The deletion of eferédgces to lands

within the Chincote fue tional wWild-
life Refuge Is a clari catiornecessary to
comply with the re: uUremerys of recent

legislation, Public [
199) enacted Febrws
that all lands, wi
within areas of th
Refuge System shal'
the Becretary of the
Unlited States Fish 1
Accordingly, withlp
Natlonal Beashore, {
regulation amended
regulations containe
7 of Tiulle 36, Code
tions, apply only 4
which are under tb
the National Park {

w 94-23 (90 Btat.
y 27, 198, requires
ers, andy interests
National} Wildlife
be adminlRered by
aterlor thrdugh the
1d Wildlife Jervice.
Assaleagus Ysland
1 oversand lcle
herein and er
.in Parts 1 thrégh
of Federal Reg®la~
lands and watl
administration §f
wvice. Theze reg

e
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nia and the Assateague State Park in
Maryland. These areas are sublect to the
Apropriate regulations of the U.8, Fish
Al Widllfe Service and the State of

Maryland, respectively, .
e specific changer in the existing

bvergand vehicle regulation which are

eceysary to clarify the.applicability of

e rggulation are the deletion of parn-
krap M (B) and (UDC) of §17.65
b) (3R in their entirety and the deletion
DI certRin other references to Maryland
nd/or{Virginia in paragraphs (1), (i),
hnd (VR of § 7.65(b)(3),

The efablishment of spécial recreation

bermits d speclal recreation permit
ees Is alghorized by Section 4(b) (2) of
he Land 'nd Water Conservation Fund

Act of 196%, as amended June 7, 1974 (88
Btat. 192-¥94; 16 US.C. A. 460!-8a
Supp. .197}) ). Department of the In-
terlor reguldtions implementing the 1974
amendment o the Land and Water Con-
servation d Act were published in
the “Federal Register” on September 18,
1974 (39 FR 3217}, after publication of
the Assateagud Island National Seashore
regulation deding with oversand ve-
hicles on Aug 30, 1874 (39 FR 31633},
The process of ifgulng annual permits for
oversand vehicle§ and the establishment
of fees for thesq permlts Is now being
conformed to applicable Depart.
mental regulationy (43 CFR Part 18) by
deleting § 7.65(b) (¥) () and (i) in their
entirety and addirk a new § 7.65(h) (2)
(1) which authorize} the Superintendent
to establish a systemfo! special recreation
permits and permitd fees for oversand
vehlcles, consistent %ith the conditiong
and criteria of 43 R §13.10,

Former § 7.65(b)(R(4)) is renum-
bered as § 7.65¢b) (2) (§) and revised by
inserting a serles of qiantiying stand-
ards In §7.65(3) ) (DR which_will be
used to determine whethir a vehicle qual-
ifles for an oversand peymit within the
meaning of the regulatiog,

The new § 7.65(b)(2) {i) eliminates
the old written permit abplication re-
quirement and substitute} a one-step
visusl-inspection permlt isshance process
at the park entrance. Thud visitors ar-
riving in the area need no Ynger apply
to the Superintendent in iting and
walt for mail delivery of thekr oversand
permits,

A new sentence is also addey to § 7.65
(b) (3) i) (B) which will resthict towed
travel trallers, being used as %eli-con-
talned vehicles, to the 5.-miledong de-
slgnated off-road zone between{he end
of the public road south of Asshteague
Rtate Park and the original! s&f-con-
tuined vehicle parking area. Publgation
of the rule became necessary with the
designation of = second self-conthined
overnight parking site in an area which
is not suitable for use by towed vel\icle,

1t 13 the policy of the Department of
the Interlor, whenever practicablel to
afford the public an opportunity to pir-
ticipate in the rulemaking process prior
to Implementation &I & substantite
change in regulations. In Instanc:

= TT W VOV "W ON POTeRr I
¥

cable because existing oversand vehicle
rmits for Assateague Island Nationa)
jashore expire on April 14, 1976, It 1s,
herefore, essentlal-to orderly manage-
ment of this activity that these amend.
me}ts be efective on April 15, 1978, so
tha} new permits may be properly is.
on and after that date, There is (n-
ent time to allow for the proposed
pking process In this Instance, and,
P same reasons, these amendments
are befng made effective i% less than the
30 day§ normally required In such ace
l{owever, Interested persons who
oy provide written comments on
anendments may do so by submit-
to the Superintendent, Assa-
teague Isknd National Seashore, Route
2, Box 294} Eerlin, Maryland 21811. Com-~
ments willjbe accepted through May 15,
1976. AnyYcomments received will be
considered Yor the purpose of determin-
Ing the desRability or need for making
further ameldments to this regulation.
Effective &ate: These amcendments
shall be effec§ve on April 15, 1978,
of Title 36, Code of Fed-
eral Regulations s amended as follows:
Former §7.46(b)(2) ) 1is renum-
bered as § 7.65(}) (2) (1) and revised by
Inserting a serick of quautlfying stand-
ards in § 7.65(b) &) (1) (D) which will be
used to determi§e whether a vehicle
qualifies for an ofersand permit within
regulatior.,

d Nationsl Sea.

+Ore.

s L] L] LB
(b) Operation of dgersand vehicles.
L] L] L] (]

. ® &

(1) The Buperintende
to establish a system special recrea-
tion permits for oversar§l vehicles and to
establish speclal recrealjon permit fees

for these permits, consktent with the

(11) No permit will be
hicle:

a L] L]
(D) Which does not mee
ing standards:
vehicles and trailers towed
hicle:

Maximum vehicla lengtho...... —— 28 [t
Maximum vehicls width.eooooo o B It.
Minimum vehicle ground clearand Tio.
CGross vehicls weight rating ma,

EXCLEd memscwscnccnccomcmanne 0, C00 1b.
Maximum number of axles.co.... 2

above: Minimum width of tire
contact on sand, 8 in. each wheel.
with regular mud/snew grip tread,
acceptable. Provided, That the Supkr-
Intendent may lssue & single trip perryit
for a vehicle of greater welght or lengh’
when such use Is not inconsistent wi
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DEPARTMENT OF DEFENSE

Corps of Engineers, Department of
the Army

33 CFR Part 208

Flood Contro! Regulations; Marshall
Ford Dam and Reservolr, Colorado
River, Tex.

AQGENCY: U.S. Army Corps of Engineers.
DoD.

ACTIONM: Final rule,

SUMMARY: On 9 April 1976 interim
regulations were published in the
Federal Register (41 FR 15005) to permit
time for completion of detailed studies.
Upon completion of a hydrologic
computer mode! of the Colorado River
Basin, the nperation of thirteen of the
major lakes of the basin were simulated
using the historical streamflow records
for the forty-five year period from 1
January 1830 through 31 December 1974.
From this simulaetion study, the results of
14 different regulation plans for
Marshall Ford Dam and Reservoir were
presented by the District Engineer at a
public meeting held in Austin, Texas, on
5 January 1978. As a result of comments
received at that meeting plus subsequent
workshops and technical meetings,
sdditivnal regulation plans were
anslyzed. resulting in the development
and presenlation of the revised plan at a

second public meating in Austin, Texas,
on 19 December 1878. The ravised plan
wlil result In a significant increase in
overall flood protection without 8
significant decrense Ln the generation of
hydroelectric energy. The revised
regulation plan nlso meets current
downstream water supply demands, will
lower the 1% floodplain elevations both
in the reservoir and downstream
through Austin area, and will nol have n
signlficant adverse impact on the
environment. This revised regulation
plan is jointly supported by the Corps of
Enginzers, the Burcau of Reclamation,
and the Lower Colorado River
Authority.

EFFECTIVE DATE: This revision of Section
208.19 becomes eflfective on May 28,
1979.

ADDRESSES: HQDA (DAEN-CWE-HY)
Woashington, D.C. 20314,

FOR FURTHER INFORMATION CONTACT:
Mr. Edgar P. Story, Engineering Division,
Civil Works Directorate, Office of the
Chief of Engineers. Washington, D.C.
20314 (202-693-7330).

Note,~The Chiefl of Engineers has
determined that this rule does not contain a
major propasal requiring preparation of an
inflation Impsctment Stalement under
Executive Order 11821 and OMB (Circular A~
107) (Statutory Authority Pub. L. 90-483).
SUPPLEMENTARY INFORMATION:
Recognizing thal increased urban
development has occurred both within
the resetvoir area and downstream of
the project, major factors considered in
the derivalion of the proposed plan
included:

{a) The importance of hydroelectric
power generation.

(b} The seasonal nature of floods in
the Colorado River Basin. -

(c]) The ability to meet downstream
water demands.

(d) An equitable balance of flood
damage risks between upstream and
downstream property owners.

(e} A preliminary environmental
impact assessment of the flood
regulation plan.

() The current ability to adequately
forecast floods consistent with austere
funding fimitations and the current
state-of-the-art technical developments.

(g) A coincident probability analysis
of the 1% flood.

(h) The public input received in
response to the public meeting and
workshops.

The overall changes from the 1876
interim plan of regulation are as follows:

{a) Release rales shall continue to be
3,000 ci.s. when the pool elevation is
forecast to be between elevation 681
and 683 feet, m.s.l. and 5,000 ¢.f.5. when

the pool elevaltion is forecast to be
higher than elevation 683 feet, m.s.l,, but
less than 885 feet, m.s.l. When the pool
elevation is forecast to be between 885
and 691 feet, m.s.l. a seasonal plan of
regulation shall be followed: During the
months of May, June, September, and
October, the coordinated release rate
shall be increased to the maximum
amount which, when combined with
local flows below the dam, does not
exceed 30,000 c.f.5. (20.5 feel) at the
Austin USGS gage, 45,000 c.f.s. (25.1
feet) at the Bastrop USGS gage, or 50.000
c.l.s. (25.5 [eel) at the Columbus USGS
gage. During the months of January
through April, July, August, November,
and December the release rate shall be
5.000 c.fs.

(b) If conditions are such that the
reservoir elevation is forecast 1o exceed
elevation 710 feet, m.s.l. but not 714 {top
of flood control pool) feet, m.s.l., the
coordinated releases, when combined
with downstream local flows, will not
exceed the downstream control stage of
24.8 feet (50,000 c.f.g.) at the USGS
gaging station at Austin.

() If the reservoir elevation is
forecast to exceed elevation 714 feet,
m.s.l. but not 722 feet, m.s.l. the rate of
release shall not exceed the associated
peak flood inflows into the reservoir or
90.000 c.f.s., whichever is the lesser. As
the actual lake level exceeds elevation
714 feet, m.s.l,, the Bureau of
Reclamation assumes responsibility for
determining releases lo protect the
safety of the structure.

Use of revised regulations prior to
promulgation: The revised regulation
will be used in the event of a flood in
the Colorado River Basin which requires
flood control regulation at Marshall Ford
Dam, in lieu of the interim regulation
plan of 1 April 1978.

Effective date: This revision of Seclion
208.19 becomes effective on May 29, 1979,

Dated: April 17, 1879.

Charbes 1. McGinnis,
Mojor General USA. Director of Civil Works.

Accordingly. 33 CFR 208 is amended
by revising Section 208.19 as se! forth
below.
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§208.19 Marshall Ford Dam and Reser-
voir (Mansfield Dam and Lake Travis),
Colorado River, Tex.

The Secretary of the Interior,
through his agent, the Lower Colora-
do River Authority (LCRA) shall oper-
ate the Marshall Ford Dam and Reser-
voir in the interest of flood control as
follows:

(a) Water Control Plan—(1) General
objectives. The objectives of the Mar-
shall Ford Reservoir (Lake Travis) are
the improvement of navigation, flood
control, stream regulation, generation
of power, irrigation, water supply, and
recreation uses.

(2) Owerall plan for water conlrol
Within the Colorado River Basin, four
Feaeral projects provide flood control
protection: Twin Buttes, O. C. Fisher,
Hords Creek, Marshall Ford Reservoir.
The considerable distance (328 river
miles) and large intervening area
{19,990 square miles) separating Mar-
shall Ford Reservoir and the three
upper basin flood-control projects pre-
vent realizing any slgnificant benefits
{from coordinating releases to control
the inflow into Marshall Ford. Mar-
shall Ford Reservoir is the fifth proj-
ect in a tandem cof six lakes operated
and controlled by the Lower Colorado
River Authority for the generation of
hydroelectric power. These six pro-
jects in downstream order are: Lake
Buchanan, Lake Inks, Lake Lyndon B.
Johnson (Alvin Wirtz Dam), Lake
Marble Falls (Max Starcke Dam),
Marshall Ford Reservoir (Lake Travis
and Mansfield Dam) and Lake Austin
(Tom Miller Dam). The releases from
each of the six projects are closely co-
ordinated by the LCRA System Oper-
ation Control Center. Three of the
projects (Lake Inks, Lake Marble
Falls, and Lake Austin) are run-of-the-
river projects. The capabiity of the
four upstream lakes to control the
inflow of flood water Into Marshall
Pord depends on their antecedent lake
elevations. The majority of inflows to
Marshall Ford are comprised of the
mainstream flows of the Colorado
River, the tributary flows of the Llano
River (entering the Colorado River be-
tween Lakes Inks and Lyndon B. John-

Titla 33—Mavigation and Navigable Watars

son) and the unregulated tributary
flows of the Pedernales River (enter-
ing between Lake Marble Falls and
Marshall Ford Reservoir). During
flcod conditions, the following up-
stream U.S. Geological Survey gaging
stations are used as indicators of the
magnitude of the inflows to Marshall
Ford Reservoir:

(1) Colorado River near San Saba
(08147000).

(ii) Pedernales River near Johnson
City (08153500).

(iii) Llano River at Llano (08151500).

(3) Standing instructions fte dam
tender. During normal conditions, the
dam tender will regulate the project in
accordance with instructions received
from the LCRA System A Operator.
During flood conditions, when the
Marshall Ford Reservoir level s
within the flood control zone, the
LCRA System Operator will regulate
the project in accordance with instruc-
tions received from the Corps of Engi-
neers. In the event of a communica-
tion outage, the LCRA System Opera-
tor will rely on the Emergency Release
Schedule, to make changes in the rate
of releases from the lake.

(4) Flood control regulation—(i)
General. At all times, releases shall be
coordinated such that the Colorado
River, Texas, will be controlled when
possible, to remain helow control
stages at downstream official U.S.
Geological Survey (USGS) gaging sta-
tions; except that no curtailment of
normal hydroelectric turbine releases
shall result thereby at any time. The
USGS river stations and their control
stages are as follows:

Key DOWNSTREAM CONTROL POINTS

Equivaient
Station Contral  cubic feal per
stage second {cis.)
{teet)
Austin (08158000)....ciimieninrinncmeens 20.5 30,000
1248 50,000
Bastrog (08159200 ....wesesemrrsssssrnn 25.1 45,0C0
126.7 +50,000
Columbus (08 161000) .eevureceeremsecrees 255 50,000

'Control stage whan alavation 710 is forecast to be ex-
ceeded,
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Forecasted reservoir inflows and the
upstream USGS gaging stations Peder-
nales River near Johnson City
(08153500), Llano River at Llano
(08151500), and Colorado River near
San Saba (08147000) will be considered
when scheduling flood releases. .

(ii) Flood control release schedule.
Marshall Ford will be regulated to
reduce flooding on the Colorado River
below the dam. This plan of regulation
will govern flood control releases from

_ Marshall Ford Dam as follows:

(A) Elepation 681-683. If the reser-
voir level is forecast to rise above ele-
vation 681 feet, m.s.l. (top of conserva-
tion pool) but not to exceed elevation
683 feet, m.s.l., the releases shall be in-
creased to 3,000 c.f.s. and maintained
until the reservoir level recedes to ele-
vation 681 feet, m.s.l. These. release
rates may need to be reduced due to
excessive downstream runoff to pre-
vent exceeding the control stages spec-
ified in paragraph (a)(4)(i) of this sec-
tion.

(B) Elevation 683-685. 1f the reser-
voir elevation is forecast to rise above
elevation 683 feet, m.s.l. but not to
exceed elevation 685 the releases shall
. be increased to 5,000 c.f.s. and main-
tained until the reservoir level recedes
-below 683 feet, m.s.l. These release
rates may need to be reduced due to
excessive downstream runoff to pre-
vent exceeding the control stages spec-
ified in paragraph (a)(4)({) of this sec-
tion.

(C) Elevation 685-691, Seasonal. (1)
During the months of January
through April, July through August,
and November through December: If
the reservoir elevation is forecast to
rise above elevation 685 feet, m.s.l. but
not to exceed elevation 691, the re-
leases shall be increased to 5,000 c.f.s.
and maintained until the reservoir
level recedes below 683 feet, m.s.l
These release rates may need to be re-
duced due to excessive downstream
runoff to prevent exceeding the con-
trol stages specified in paragraph
(a)(4Xi) of this section. )

(2) During the months of May, June,

September, and QOctober; Should the
reservoir elevation be forecast to

§208.19

exceed 685 feet, m.s.l. but not to
exceed elevation 691 feet, m.s.l. Re-
leases will be made at 30,000 c.f.s. from
the project or at a rate such that,
when combined with local inflows
below the dam, will equal but not
exceed downstream control stages on
the Colorado River as specified in
paragraph (a)4Xxl) of this section.
These release rates will be maintained
until the reservoir level falls below ele-
vation 685 feet, m.s.l.

(D) Elevation 691-710. Should the
reservoir elevation be forecast to
exceed 691 feet, m.s.l. (the top of the
joint use pool) but not to exceed eleva-
tion 710 feet, m.s.l: Releases will be

- made at 30,000 c.f.s. from the project

or at & rate such that, when combined
with local inflows below the dam, will
equal but not exceed downstream con-

trol. stages on the Colorado River as ~

specified -im-paragraph (aX4)(i) of this
section. These release rates will be so
controlled until the reservoir level
falls below elevation 691 feet, m.s.l.

(B) Elevation 710-714. If the reser-
voir level is forecast to exceed 710 feet,
m.s.l. but not to exceed elevation T14
feet, m.s.l: Releases will be made at
50,000 c.f.s. from the project or at a
rate such that, when combined with
local inflows below the dam, will equal
but not exceed the downstream con-
trol stages on the Colorado River as
specified in paragraph (a)(4)({ of this
section. These release rates will be
maintained until the reservoir level
falls below elevation 710 feet, m.s.l.

(F) Elevation 714-722. If the reser-
voir level is forecast to exceed 714 feet,
m.s.l. but not to exceed 722 feet, m.s.l:
Releases will be made at 90,000 c.f.s.
from the project. Releases shall not
exceed the associated peak flood reser-
voir inflow.

(G) Elevation 722 and above. If the
reservoir level is forecast to exceed ele-
vation 722 feet, m.s.l.,, the Bureau of
Reclamation will schedule releases as
required for the safety of the struc-
ture.

(iii) Normal flood control regulation
schedule. The following table, Flood
Control Regulation Schedule, summa-
rizes the flood control releases sched-
ule for given reservoir levels and river
conditions: :



§ 208.19 Title 33—Navigation and Navigabla Waters
Marshall Ford Dam and Reservalr Normal Fiood Controt Regulatlon Schedule
Condition Reservoir lavel Flood conlroi release Control poinis
[T ISV TO—— Forecast: 681683 "wvcevcommrnn . 3,000 CLS oesrerinee 30.000 €8, {20.5 [t) at Auslin.
45,000 c.1.s. (25.1 ) al Bastrop.
50,000 c.i.s. {25.5 ft) at Columbus.
POGH RISING..curermseremmresimssanrrns FOTBCASL 683-685 5,000 ct3 30,000 c.t.5. {20.5 ft.) at Austn.
45,000 ¢.l.s. (25.1 f1.) at Baswop.
50,000 c.l.s. (25.5 ft.) at Columbus.
YT ST, T F— Forecast: 685-691:
{a) During January, February, 5,000 C.L.3 cocrusnvrsrnns 30,000 ¢.f.a. (20.5 ft.) at Austin.
March, Aprit, July, August, 45,000 c.,s. (25.1 1) at Bastrag.
November, December. 60,000 c.f.s. (25.5 It.) at Columbus.
{b) During May, June, 10,000 C.1.5 crrerrenree. 30,000 A5, (20.5 1) at Austin.
Saptember, Qctober. 45,000 c.f.s. (25.1 ft.} a1 Bastrop.
50,000 c.fi.s. (25.5 it} at Columbus.
[0t I o L T O — Forecast 631-710.. 30,000 613 crrncercenee 30.000 c.! 8. (20.5 1) at Austin.
45,000 c.l.s. (25.1 ft) at Bastrop.
50,000 ¢.l. 5. (25.5 1t} at Columbus.
Pl RiSING.ccmaerirmeasssons e Forgeast; 710=714 s 50,000 C.1.5 eererremenee 50,000 ch2i (24.8 L) at Austin.
’ 50,000 ¢.f.5. (26.7 ft.) at Baslrop.
50,000 c.t.s. (25.5 it) at Catumbus.
Pool Rising....— Forecast: 714-722 3., 90,000 C.L5 .coriconennnne No controls.
Poot Rising Forecast: above 722.. The Bureau aof Reclamation will specity Lhe releases for satety of
the structure.
[t B 12" PO .- - Jy 4> D g The Bureau of Reclamatian will specily the releases lor safety of
the structure.
Poot Falling....... . T22-T14 3, 90,000 c.t.s.. —.. Na controis.
Pool Falling 714-710 50,000 C.1.5 corereeneeree 50,000 615, (24.8 1L) at Austin,

POOI Faitifg cemsrimssssmsanen Y 4 [ 5 1- ) [V———

. 691-625:
(a) Ouring May, June,
Seplember, October.

Pool Falling...e...-

{b) During January, February,
Marcn, April, July, August,
November, December.

[STeYo I - TU1T s S—

PO Falling oeeeimermersnrssrsssmes BBA=EBB T sirscvssrinannssssanesmenirssnsennie-

50,000 c.f.3. (26.7 IL) at Bastrop.
50,000 ¢.1.8. {25.5 It.) at Columbus.

30,000 .43 werecrreeeee. 30,000 .15, (20.5 L) at Austin,

45,000 c.l.5. (25.1 it.) at Bastrop.
50,000 c.i.s. (25.5 ft.) at Columbus.

30,000 €135 wuocervencene 30,000 1.8, (20,5 f1.) at Austn.
45,000 c.l.s. {25.1 11.) at Baslrop.
50,000 ¢.1.5. (25.5 ft.) at Columbus.

5,000 G.L5 cvserrrenamenes 30,000 ¢.l.s. (20.5 ft.) at Auslin.

45,000 c.l.s. (25.1 1L} at Bastrop.”
50,000 c.t.s. (25.5 1.} at Columbus.

5.000 C.L8 cniiireenn 30,000 c.f.s. (20.5 1L) at Austin.

45,000 c.i.5. (25.1 11.) at Bastrop.
50,000 c.l.a. (25.5 11.) at Columbus.

3,000 1.5 cormsrreeememee. 30,000 G:1.8. (20.5 11.] at Austin,

45,000 ¢.f.s. (25.1 ft.) at Bastrop.
50,000 ¢.f.3. (25.5 L} at Columbua.

' During flood conditions, when the teservair level is baiow elevation 681 ft., m.s.., the Corps of Engineers will prowide
recommendalions o the Lower Colorada River Authority on fload control releases.
1Helansaes shall not exceed tha associated peak flood reservar inflow.

NoTEe:Na cunalment of normal hydroalectric lurbine teleases shall be requirad due to {lood conirof operations.

(5) Deviation from normal regula-
{ian. (i) There are occasions when it is
necessary or desirable to deviate from
the water control plan for short peri-
ods of time as indicated in the follow-
Ing paragraphs:

(A) The water control plan is subject
to temporary modification by the

Corps of Engineers, If found necessary
in time of emergency. Requests for
and action on such modifications may
be made by the fastest means of com-
munication available. The action

taken shall be confirmed in writing
the same day to the project owner and
shall include justification for the
action. .

(B) The project owner may tempo-
rarily deviate from the water control
plan In the event an immediate short-
term departure ls deemed necessary
for emergency reasons to protect the
safety of the dam, or to avoid serious
hazards. Such actions shall he immed!-
ately reported by the fastest means of
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communication available. Actions
shall be confirmed in writing the same
day to the Corps of Engineers and
shall include justification for the
action. Continuation of the deviation
will require the express approval of
the Chilef of Engineers, or his duly au-
thorized representative.

(C) Advance approval of the Chief of
Englneers, or this duly authorized rep-
resentative, is required prior to any de-
viation from the plan of regulation
prescribed or approved by the Corps
of Engineers in the interest of flood
control and/or navigation, except in
emergency situations provided for in
paragraph (a)(5(1))B) of this section.
When conditions appear to warrant a
prc.onged deviation from the ap:-
proved plan, the project owner and
the Corps of Engineers will jointly in-
vestigate and evaluate the proposed
deviation to insure that the overall in-
tergrity of the plan would not be
unduly compromised. Approval of pro-
longed deviations will not be granted
unless such investigations and evalua-
tions have been conducted to the
extent deemed necessary by the Chief
of Engineers, or his designated repre-
sentative, to fully substantiate the de-
viations.

(li) The Fort Worth District Corps
of Engineers will serve as the LCRA
contact point for any deviation from
or modification of the water control
plan. The communication network will
be described in the Water Control
Manual. The Fort Worth District will
notify the Division Engineer, South-
western Division, Corps of Engineers
of any deviations or modifications of
the water control plan and request his
approval, The Division Engineer has
been designated as the authorized rep-
resentative of the Chief of Engineers
in matters relating to projects within
the Southwestern Division which are
subject to provisions of Section 7 of
the 1944 Flood Control Act.

(b) Reports to the Corps of Engi-
neers. (1) The Authority shall furnish
the District Engineer, Fort Worth Dis-
trict, U.S. Army Corps of Engineers,
by 0900 hours daily, with the follow-
ing:

(i) Project information.

(A) Lake elevations at midnight and
0800 hours.
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(B) Uncontrolled spillway, flood-con-
trol conduits, and turbine releases:
Cubic feet per second at 0800 hours,
and day-second-feet average for the
previous 24 hours, ending at midnight.

(C) Computed average inflow, in
day-second-feet for the previous 24
hours, ending at midnight.

(D) Total precipitation In inches for
the previous 24 hours at the dam,
ending at 0800 hours. .

(E) Summary of streamflow and
channel conditions at gages named in
paragraphs (a)X2) and (a)(4)(i) of this
section.

(ii) Lake Buchanan Pool elevation at
0800 hours.

(2) Whenever [iood conditions are
imminent, or stages of 16 feet (20,000
¢e.f.5.) or more at the Austin gage have
been reached, the Authority shall
report at once to the District Engineer
by the fastest means of comimunica-
tions available. Data listed in para-
graph (b)(1) of this section shall be re-
ported to, and at intervals prescribed
by the District Engineer for the dura-
tion of flood surveillance and control
operations.

(Sec. 7, Pub. L. '76-534, 58 Stat. B30 (33 -

U.S.C. 709)

[44 FR 24552, Apr. 26, 1979 44 FR 29050,
May 18, 1979]

) ]\.‘i‘i‘;idle and South Concho Rivers, x:
The Bureau of Reclamation, its
designated agent, shall operaje the

Twin Buttes Dam and Reservoy in the
interest of flood control as folows:

(2) Whenever the Twin Buttes Res-
ervoir . level is betweer/ elevations
1,940.2 (top of conservajon pool) and
elevation 1,969.1 (top gf flood control
pool) the flood contrg discharge facil-
ities shall be operatgd under the direc-

ic Engineer, Corps of
ment of the Army,
e locality, so as to
reduce as dech as practicable the
flood damagé below the reservoir. All
51 releases shall be made in

Engineers, Depa
in charge of
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EXHIBIT M
STANDING INSTRUCTIONS TO DAM TENDER
MANSFIELD DAM

| - GENERAL

1. Instructions. Detailed flood control regulation instructions to the personnel
at Mansfield Dam are presented below.

a. Regqulation. During normal flood control operations the lake will be
regulated in accordance with the normal flood control regulations as described in
Chapter VIl of the current Water Control Manual. Instructions for the storage and
discharge of water will be issued in the following manner:

1. When the lake level is below elevation 681.0, the dam tender
will regulate the project in accordance with instructions from the Lower Colorado
River Authority’s (LCRA) River Operations Control Center (ROCC) and Hydro
Operations Control Center (HOCC).

2. When the lake level is between elevation 681.0 and
elevation 714.0, or is forecast to peak between elevation 714.0 and elevation
722.0, the LCRA-ROCC will instruct the dam tender in accordance with the
normal flood control regulations as described in Chapter VII of the current Water
Control manual. The normal flood control regulations for given reservoir levels
and downstream river conditions are summarized in Table 7-2 and illustrated on
Plate 7-1.

3. In the event the lake level actually rises above elevation
714.0, or is forecast to exceed elevation 722.0, the LCRA will assume
responsibility for specifying and scheduling releases as required to protect the
safety of the structure to the maximum extent practicable. The LCRA-ROCC will
instruct the dam tender in accordance with release decisions made by LCRA.

b. Data Reporting. Routine reporting of the following measurements
pertinent to the dam and reservoir operation shall be made to the LCRA-ROCC
and relayed to the Corps of Engineers.

1. Reservoir_Surface Elevation and Tailrace Elevation. The
reservoir surface elevation and the tailrace elevation are read from dials located
on the main control board in the powerhouse operating room. The elevations are
read and recorded hourly by the power plant operators. Readings are reported
hourly when the reservoir level is rising.

2. Reservoir Outflow. Reservoir outflow through the turbines is
recorded hourly on form PS1011 by the power plant operators and is reported at
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midnight, giving hourly average outflow for the previous 24 hours. If floodgate
operations occurred during the reporting period, the time each floodgate was
opened or closed is also reported.

3. Weather. The minimum and maximum temperature,
precipitation, evaporation, wind, and atmospheric conditions are recorded daily
by the power plant operators. Rainfall and evaporation are reported at 8:00 a.m.
daily to the LCRA-ROCC and also to the National Weather Service (NWS) in
Austin.

C. Reporting Unusual Events. Events or conditions not normally
encountered in the routine operation of the dam and reservoir which might
endanger the dam or necessitate temporary or permanent revision of the
operating procedures shall be promptly reported to the LCRA HOCC and ROCC.
Any changes to the outlet works or spillway including structural settlement,
movement, cracking, or vibration; mechanical malfunction or failure shall be
reported immediately to the HOCC and ROCC. Settlement, movement, or
cracking of the embankment or abutments; unusual change in seepage rates or
development of new seepage areas; landslides, rockslides, or indications of an
impending movement should also be reported to the HOCC and ROCC. The
reporting of the above mentioned situations will be relayed to the Corps of
Engineers Fort Worth District Water Management Section. Reference the
LCRA'’s current Highland Lakes Operating Guidelines should an event occur
indicating any degree of jeopardy to the safety of the dam or to the safety of the
public. Such an event shall be reported promptly to the LCRA management.

2. Public Notifications. The respective Public Affairs Offices of the Corps of
Engineers and LCRA are responsible for press releases to the news media and
general public regarding hydrologic situations during flood events.

3. Gate Changes. During low flow operations the releases will generally be
made through the turbines. When required releases exceed turbine release
capacity; gate changes will be directed by the LCRA-ROCC. Gate changes may
be required frequently and at any time. The gates will be operated in a manner
prescribed by the manufacturer and will be operated either fully open or fully
closed, with the exception of the single partial-flow valve gate. When the pool
level is falling and approaching elevation 685.0, the gate releases will normally
be tapered down so the remainder of the flood water can be used to generate
hydropower. A complete log of all conduit gate operations will be maintained at
each conduit gate.

Il - REGULATION PROCEDURES

1. Normal Requlation. Under normal procedures, instructions for storage
and release of water will be issued by the LCRA. The implementations of the
instructions are to be confirmed back to the LCRA Control Center (ROCC or
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HOCC) from which the instructions were issued as soon as the required action is
completed.

2. Emergency Regulation. In the event of potential flooding or other
emergencies during disruption of the usual communication methods, the media
and local law enforcement agencies should be contacted to assist in warning the
public in downstream areas. Appropriate law enforcement officials and others
concerned should occasionally be afforded the opportunity to review the structure
and observe the downstream conditions and facilities so that contingency plans
can be developed for evacuation of the downstream area in an emergency. The
Flood Operations section of the LCRA Highland Lakes Operating Guidelines
contains detailed instructions and procedures to be followed by LCRA personnel
at the Mansfield Dam, power plant, and reservoir to aid the project dam tender
during an emergency situation.

a. During Loss of Communication. Should communications with the
LCRA-ROCC and the Corps of Engineers Fort Worth District be disrupted, the
Dam Tender will, on his own initiative, direct the regulation of the dam. The dam
tender will rely on the Emergency Flood Control Regulation Schedule as
presented in Table M-1 to govern the flood control releases from Mansfield Dam
until communications are restored. The Emergency Flood Control Regulation
Schedule summarizes the emergency flood control releases for given reservoir
levels and conditions.

b. During Emergency Events. Whenever a natural or unnatural
incident is imminent or has happened, that threatens the effective operation or
structural integrity of the dam or in any way produces a hazard to the public,
prompt and effective action is paramount.  Operating personnel should
immediately take all possible precautionary and protective measures. The dam
tender may temporarily deviate from the water control plan in the event an
immediate short-term departure is necessary for emergency reasons to protect
the safety of the dam, or to avoid serious hazards. Such actions shall be
reported as soon as reasonably practicable. Actions shall be confirmed in writing
as soon as practicable to the Corps of Engineers Fort Worth District Water
Resources Branch and shall include justification for the action. Continuation of
the deviation will require the express approval of the Corps of Engineers
Southwestern Division Commander, or his duly authorized representative.
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TABLE M-1

MANSFIELD DAM - EMERGENCY FLOOD CONTROL REGULATION

SCHEDULE

Pool Elevation (ft.)

Pool Condition

Operations

Below 691

691 - 710

710-714

714 - 722

Above 722

Rising, Standing, or Falling

Rising
Standing or Falling

Rising
Standing or Falling

Rising, Standing, or Falling

Rising, Standing, or Falling

If the Dam Tender has
knowledge of significant
rainfall or pending flood
conditions on the Colorado
River downstream of the
dam, stop all releases.
Otherwise, continue to
make releases as
previously instructed.

Release 6,000 cfs
Release 3,000 cfs

Release 30,000 cfs
Release 6,000 cfs

Release 90,000 cfs

All conduit gates full open.
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DEPARIMENT OF THE ARMY ER 1110-2-241

U. S. Army Corps of Engineers 33 CFR Part 208
CECW-EH-W Washington, D. C. 20314-1000 Sec 208.11
Regulation
No. 1110-2-241 24 May 1990

Engineering and Design
USE OF STORAGE ALTOCATED FOR FIOOD QONTROL
AND NAVIGATION AT NON-CORPS PROJECTS

1. Purpose. This regulation prescribes the responsibilities and general
procedures for regulating reservoir projects for flood control or navigation
ard the use of storage allocated for such purposes. Excepted projects are
those owned and operated by the Corps of Engineers; the International Boundary
and Water Camnission, United States and Mexico; and those under the
jurisdiction of the International Joint Commission, United States and Canada,
ard the Columbia River Treaty. The intent of this regulation is to establish

an understanding between project owners, operating agencies and the Corps of
Engineers.

2. Applicability. This regulation applies to HQUSACE/OCE elements, major
subordiante commands, districts, laboratories, and field operating activities
(Foa) having Civil Works responsibilities.

3. References.

a. Sectim?oftlnFloodOmtrolActapprovedZZDecmberlQM (58 Stat.
890; U.S.C. 709).

b. Section 9 of Public Iaw 43-83d Congress (68 Stat. 303).

c. The Federal Power Act, approved 10 June 1920, as amended (41 Stat.
1063; 16 U.S.C. 791(a)).

d. The Fish and Wildlife Coordination Act of 1958, Public lLaw 85-624.

e. 'The Federal Water Pollution Control Act Amendments of 1972, Public ILaw
92-500 (86 Stat. 816, 33 U.S.C. 1251).

f. The Federal Power Camission Order No. 540, issued 31 Octcber 1975 and
published 7 November 1975 (40 FR 51998), amending Section 2.9 of the
Comission’s General Policy and Interpretations prescribing Standardized
Corditions (Forms) for Inclusion in Preliminary Permits and Licenses Issued
under Part I of the Federal Power Act.

g. ER 1110-2-240

This regulation supercedes ER-1110-2-241, 8 December 1978
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4. Responsjbilities. The basic responsibilities of the Corps of Engineers
ing project operation are set out in the cited authority and described in

regarding :
the following paragraphs:

a. Section 7 of the Flood Control Act of 1944 (58 Stat. 890, 33 U.S.C.
709) directs the Secretary of the Army to prescribe regulations for flood
control and navigation in the following manner:

"Hereafter, it shall be the duty of the Secretary of War to prescribe
regulations for the use of storage allocated for flood comtrol or navigation at
all reservoirs constructed wholly or in part with Federal funds provided on the
basis of such purposes, ard the operation of any such project shall be in
accordance with such regulations: Provided, that this section shall not apply
to the Tennessee Valley Authority, except that in case of danger from floods on
the lower Chio arxd Mississippi Rivers the Temnessee Valley Authority is
directed to regulate the release of water from the Temnessee River into the
Chio River in the release of water from the Termessee River into the Ghio River
in accordance with such instructions as may be issued by the War Department."

b. Section 9 of Public law 436-83d Congress (68 Stat. 303) provides for
the development of the Coosa River, Alabama and Georgia, and directs the

Secretary of the Army to prescribe rules and regulations for project operation
in the interest of flood control and navigation as follows:

“The operation and maintenance of the dams shall be subject to reasaonable
rules and regulations of the Secretary of the Army in the interest of flood
control and navigation.®

NOTE. - This Regulation will also be applicable to dam and reservoir
projects operated under provisions of future legislative acts wherein the
Secretary of the Army is directed to prescribe rules and requlations in the
interest of flood control and navigation. The Chief of Engineers, U.S. Army
Corps of Engineers, is designated the duly authorized representative of the
Secmtaryofﬂ:eAmytoexexmseﬂmeautlnntysetaxtmﬂ:ecmgressxanl
Acts. This Regulation will normally be implemented by letters of understanding
between the Corps of Engineers and project owner and will incorporate the
provisions of such letters of understanding prior to the time construction
renders the project capable of significant impoundment of water. A water
contml agreement signed by both parties will follow when deliberate

first begins or at such time as the responsibilities of any

Corps-owned projects may be transferred to another entity. Pramilgation of
this Regulation for a given project will occur at such time as the name of the
project appears in the Federal Register in accordance with the requirements of
paragraph 6k. When agreement on a water control plan cannot be reached between
the Corps and the project owner after coordination with all interested parties,
the project name will be entered in the Federal Register and the Corps of
Engineers plan will be the official water control plan until such time as
differences can be resolved.
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c. Federal Energy Regulatory Commission (FERC), formerly Federal Power
Camiission (FPC), Licenses.

(1) Responsibilities of the Secretary of the Army and/or the Chief of
Engineers in FERC licensing actions are set forth in reference 3c above and
pertinent sections are cited herein. The Comission may further stipulate as a
. licensing corditions, that a licensee enter into an agreement with the
Department of the Army providing for operation of the project during flood
times, in accordance with rules and regulations prescribed by the Secretary of
the Army.

(a) Section 4(e) of the Federal Power Act requires approval by the Chief
of Engineers and the Secretary of the Army of plans of dams or other structures
affecting the navigable capacity of any navigable waters of the Unites States,
prior to issuance of a license by the Comnission as follows:

*The Comission is hereby authorized and empowered to issue licenses to
citizens...for the purpose of constructing, operating and maintaining dams,
water conduits, reservoirs, powerhouses, transmission lines, or other project
works necessary or convenient for the development ard improvement of navigation
and for the development, transmission, and utilization of power across, alang,
fram or in any of the streams or other bodies of water over which Congress has
jurisdiction . . . Provided further, that no license affecting the navigable
capacity of any navigable waters of the United States shall be issued until the
plans of the dam or other structures affecting navigation have been approved by
the Chief of Engineers and the Secretary of the Army."

(b) Sections 10(a) and 10(c) of the Federal Power Act specify conditions
of project licenses including the following:

Section 10(a). "That the project adopted . . . shall be such as in the
judgment of the Commission will be best adapted to a camprehensive plan for
improving or developing a waterway or waterways for the use or benefit of
interstate or foreign commerce, for the improvement and utilization of
waterpower development, and for other beneficial publicuses . . . "

Section 10(c). "That the licensee shall . . . so maintain and operate said
works as not to impair navigation, and shall conform to such rules and
regulations as the Commission may from time to time prescribe for the
protection of life, health, and property . . . ."

(c) Section 18 of the Federal Power Act directs the operation of any
navigation facilities built under the provision of that Act, be controlled by

rules and regulations prescribed by the Secretary of the Army as follows:
"The operation of any navigation facilities which many be constructed as

part of or in camection with any dam or diversion structure built under the
provisions of this Act, whether at the expense of a licensee hereunder or of

3
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the United States, shall at all times be controlled by such reasonable rules
and requlations in the interest of navigation; including the control of the
pool caused by such dam or diversion structure as may be made from time to time
by the Secretary of the Army, . . . "

(2) Federal Power Camission Order No. 540 issued 31 Octocber 1975 and
published 7 November 1975 (40 FR 51998), amending Section 2.9 of the
Comnission’s General Policy and Interpretations prescribed Standardized
Corditions (Forms) for Inclusion in Preliminary Permits and Licenses Issued
Under Part I of the Federal Power Act. As an example, Article 12 of Standard
Form I~3, titled: "Terms and Conditions of License for Constructed Major
Projects Affecting Navigable Waters of the United States," sets forth the
Camnission’s interpretation of appropriate sections of the Act, which deal with
navigation aspects, and attendant responsibilities of the Secretary of the Army
in licensing actions as follows:

"The United States specifically retains ard safeguards to the right to use
water in such amount, tobedeteminedbytheSecretaxyoftheAxmy, as may be
necessary for the purposes of navigation on the navigable waterway affected;
and the operations of the Licensee, so far as they affect the use, storage and
discharge from storage of waters affected by the license, shall at all times be
controlled by such reasonable rules and regulations as the Secretary of the
Armmy may prescribe in the interest of navigation, and as the Commission may
prescribe for the protection of life, health, and property, . . . and the
Licensee shall release water from the project reservoir at such rate . . . as
the Secretary of the Army may prescribe in the interest of navigation, or as
the Camission may prescribe for the other purposes hereinbefore mentioned."

5. Scope and Terminology. This regulation applies to Federal authorized flood
control and/or navigation storage projects, and to non-Federal projects which
require the Secretary of the Army to prescribe requlations as a condition of
the license, permit or legislation, during the planning, design and
construction phases, and throughout the life of the project. In compliance
with the authority cited above, this regulation defines certain activities and
responsibilities concerning water control management throughout the nation in
the interest of flood control and navigation. In carrying out the conditions
of this regulation, the owner and/or operating agency will camply with
applicable provisions of Public law 85-624, the Fish and Wildlife Coordination
Act of 1958, and Public Iaw 92-500, the Federal Water Pollution Control Act
Amendments of 1972. This regulation does not apply to local flood protection
works governed by 33 Code of Federal Regulations (CFR) Part 208.10, or to
navigation facilities and associated structures which are otherwise covered by
33 CFR Part 207 (Navigation Regulations). Small reservoirs, containing less
than 12,500 acre-feet of flood control or navigation storage, may be excluded
fraom this regulation and covered under 33 CFR Part 208.10, unless specifically
required by law or conditions of the license or permit.
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a. The terms "reservoir" and "project" as used herein include all water
resource impoundment projects constructed or modified, including natural lakes,
that are subject to this regulation.

b. The term "“project owner" refers to the entity responsible for
maintenance, physical operation, and safety of the project, and for carrying
out the water control plan in the interest of flood control and/or navigation
as prescribed by the Corps of Engineers. Special arrangements may be made by
the project owner for "operating agencies" to perform these tasks.

C. The term "letter of understanding” as used herein includes statements
which consummate this regulation for any given project and define the general
prwmlmsorcctﬂltlmsofthelocalspmsor or owner, cooperation agreed to
in the authorizing legislative document, and the requirements for campliance
w1ﬂ18ectim7ofthe1944FloodControlAct the Federal Power Act or other
special Congressional Act. This information will be specified in the water
control plan and mamual. The letter of understanding will be signed by a duly
authorized representative of the Chief of Engineers and the project owner. A
"field working agreement" may be substituted for a letter of understanding,
provided that the specified minimum requirements of the latter, as stated
above, are met.

d. The term "water control agreement" refers to a campilation of water
cantrol criteria, guidelines, diagrams, release schedules, rule curves and
specifications that basically govern the use of reservoir storage space
allocated for flood control or navigation and/or release functions of a water
control project for these purposes. In general, they indicate controlling or
limiting rates of discharge and storage space required for flood control and/or
navigation, based on the runoff potential during various seasons of the year.

e. For the purpose of this requlation, the term "water control plan" is
limitedtotheplanofmgulatim for a water resources project in the interest
of flood control and/or navigation. The water comtrol plan must conform with
proposed allocations of storage capac1ty and downstream conditions or other
requirements to meet all functional ocbjectives of the particular project,
acting separately or in cambination with other projects in a system.

f. The term "real-time" denctes the processing of current information or
data in a sufficiently timely mammer to influence a physical response in the
system being monitored and controlled. As used herein the term includes
information the analyses for and execution of water control decisions for both
minor and major flood events and for navigation, based on prevailing
hydrameteorological and other corditions and constraints, to achieve efficient
management of water resource systems.
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6. Procedures.

a. Conditions during Project Formulation. During the plaming and d951g1'1
phases, the project owner should consult with the Corps of Engineers :
ﬂaeq.antltymﬂvalueofspacetomsexveinﬂ)eresezvoirforﬂoodcmtml
and/or navigation purposes, and for utilization of the space, and other
requirements of the license, permit or conditions of the law. Relevant matters
that bear upon flood control ard navigation accamplishment include: runoff
potential, reservoir discharge capability, downstream channel characteristics,
hydrameteorological data collection, flood hazard, flood damage
characteristics, real estate acquisition for flowage requirements (fee and
easement), and resources required to carry cut the water control plan. Advice
may also be sought on determination of and regulation for the probable maximum
or other design flood under consideration by the project owner to establish the
quantity of surcharge storage space, and freeboard and top of dam or embankment
elevation for safety of the project.

b. Corps of Engineers Involvement. If the project owner is responsible
for real-time implementation of the water control plan, consultation and
assistance will be provided by the Corps of Engineers when appropriate and to
the extent possible. During any emergency that affects flood control and/or
navigation, the Corps of Engineers may temporarily prescribe regulation of
flood control or navigation storage space on a day-to-day (real-time) basis
without request of the project owner. Appropriate consideration will be given
for other authorized project functions. Upon refusal of the project owner to
camply with regulations prescribed by the Corps of Engineers, a letter will be
smttoﬂnpro;ectmrerbythemlefofmgmeemorhisdulyauﬂnrized
mpxsentatlvedescribi:gthemasmfortheregtﬂatlaspmscnbed events
that have transpired, and notification that the project owner is in violation
of the Code of Federal Regulations. Should an impasse arise, in that the
project owner or the designated operating entity persists in noncompliance with
requlations prescribed by the Corps of Engineers, measures may be taken to
assure campliance.

c. Oorps of Engineers Implementation of Real-Time Water Control
Decisions. The Corps of Engineers may prescribe the contimuing regulation of
ﬂoodomttolstomgespaceforanypmject&xbjecttotlﬁsregulatimma
day-to-day (real-time) basis. When this is the case, consultation and
assistance fram the project owner to the extent possible will be expected.
Spec:.alrequestsbyﬂ)epm]ectmxer, or appropriate operating entity, are
preferred before the Corps of Engineers offers advice on real-time regulatlcn
during surcharge storage utilization.

d. Water Control Plan and Mamual. Prior to project completion, water
cmtmlnamgersfmthecotpsofmgmeexsmllvimtﬂ)epmjectarﬂﬂ)e
area served by the project to become familiar with the water control
facilities, and to insure sound formulation of the water control plan. The
formal plan of regulation for flood control and/or navigation, referred to



ER 1110-2-241
24 May 90

herein as the water control plan, will be developed and documented in a water
cantrol mamual prepared by the Corps of Engineers. Development of the marual
will be coordinated with the project owner to adbtain the necessary pertinent
information, and to insure campatibility with other project purposes and with
surcharge regulation. Major topics in the mamial will include: authorization
and description of the project, hydrameteorology, data collection and
comunication networks, hydrologic forecasting, the water control plan, and
water resource management functions, including responsibilities and
coordination for water control decision-making. Special instructions to the
damtenders or reservoir manager on data collection, reporting to higher Federal
authority, and on procedures to be followed in the event of a commmication
autage under emergency conditions, will be prepared as an exhibit in the
mamual. Other exhibits will include copies of this regulation, letters of
understanding consummating this regulation, and the water control agreements.
After approval by the Chief of Engineers or his duly authorized representative,
the mamual will be furnished to the project owner.

e. Water Control Agreement.

(1) Awatercmtmldiagram(graphlcnl) will be prepared by the Corps of
Engineers for each project having variable space reservation for flood control
and/or navigation during the year; e.g., variable seasonal storage, joint-use
space, or other rule curve designation. Reservoir inflow parameters will be
included on the diagrams when appropriate. Concise notes will be included on
the diagrams prescribing the use of storage space in terms of release
schedules, runoff, nondamaging or other controlling flow rates downstream of
the damsite, and other major factors as appropriate. A water control release
schedule will be prepared in tabular form for projects that do not have
variable space reservation for flood control and/or navigation. The water
control diagram or release schedule will be signed by a duly authorized
representative of the Chief of Engineers, the project owner, and the designated
operating agency, and will be used as the basis far carrying out this
regulation. Each diagram or schedule will contain a reference to this

regulation.

(2) Wwhen deemed necessary by the Corps of Engineers, information given on
the water control diagram or release schedule will be supplemented by
appropriate text to assure mitual understanding on certain details or other
important aspects of the water control plan not covered in this regulation, on
the water control diagram or in the release schedule. This material will
include clarification of any aspects that might otherwise result in
unsatisfactory project performance in the interest of flood control and/or
navigation. Supplementation of the agreement will be necessary for each
project where the Corps of Engineers exercises the discretionary authority to
prescribe the flood control regulation on a day-to-day (real-time) basis. The
agreement will include delegation of the responsibility. The doaument should
also cite, as appropriate, Section 7 of the 1944 Flood Control Act, the Federal
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Power Act and/or other Congressional legislation authorizing construction
and/or directing operation of the project.

(3) All flood cantrol regulations published in the Federal Register under
this Section (Part 208) of the Code prior to the date of this publication which
are listed in paragraph 208.11(e) are hereby superseded.

(4) Nothing in this regulation prohibits the pramilgation of specific
regulations for a project in compliance with the authorizing Acts, when
agmenentmacoeptableregulaums@mntbemad)edbetweenﬂ:ecoxpsof

Engineers and the owner.

f. Hydzuneteomloglcal Instrumentation. The project owner will prov1de
instrumentation in the vicinity of the damsite and will provide cormmication
equipment necessary to record and transmit hydrometeorological and reservoir
data to all appropriate Federal authorities on a real-time basis unless there
are exteniating circumstances or are otherwise provided for as a condition of
the license or permit. For those projects where the owner retains
responsibility for real-time implementation of the water comtrol plan, the
owner will also provide or arrange for the measurement and reporting of
hydrameteorological parameters required within and adjacent to the watershed
amd downstream of the dansite, sufficient to regulate the project for flood
control and/or navigation in an efficient marmer. When data collection
stations outside the immediate vicinity of the damsite are required, and funds
for installation, observation, and maintenance are not available fram other
sources, the Corps of Engineers may agree to share the costs for such stations
with the project owner. Availability of funds and urgency of data needs are
factors which will be considered in reaching decisions on cost sharing.

g. Project Safety. The project owner is responsible for the safety of the
dam and appurtenant facilities and for regulation of the project during
surcharge storage utilization. Emphasis upon the safety of the dam is
especially important in the event surcharge storage is utilized, which results
when the total storage space reserved for flood control is exceeded. Any
assmtamepmudedbyﬂecoxpsofn'gmeerscanenungamdmgemgulaum
is to be utilized at the discretion of the project owner, and does not relieve
the owner of the responsibility for safety of the project.

h. Notification of the General Public. The Corps of Engineers and other
interested Federal and State agencies, and the project owner will jointly
sponsor public involvement activities, as appropriate, to fully apprise the
general public of the water control plan. Public meetings or other effective
means of notification and involvement will be held, with the initial
bemgoadwtedasearlyaspmctlablemtmtlatathanﬂletmeﬂxepmject
first becames operational. Notice of the initial public meeting shall be
p.:bllstadaveaveekforﬂmeemewtlvemeksinaeormnwspapexsof
general circulation published in each county covered by the water control
plan. Such notice shall also be used when appropriate to inform the public of
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modifications in the water control plan. If no newspaper is published in a
county, the notice shall be published in one or more newspaper of general ~
circulation within that county. For the purposes of this Section a newspaper
is one qualified to publish public notices under applicable state law. Notice
shall be given in the event significant problems are anticipated or experienced
that will prevent carrying out the approved water control plan or in the event
that an extreme water condition is expected that could produce severe damage to
property or loss of life. The means for corveying this information shall be
comensurate with the urgency of the situation. The water control marmal will
be made available for examination by the general public upon request at the
appropriate office of the Corps of Engineers, project owner or designated

operating agency.
i. Other Generalized Requirements for Flood Control and Navigation.

(1) Storage space in the reservoirs allocated for flood control and
navigation purposes shall be kept available for those purposes in accordance
with the water control agreement, and the plan of regulation in the water
control manual.

(2) Any water impounded in the flood control space defined by the water
cmi&olagmawtstnllbewaamtedasrapidlyasmnbesafelyacowphslmd
mﬂnrtcausmgdomstreamﬂowstoemeedthecontrollmgrates,le., o
releases from reservoirs shall be restricted insofar as practicable to
quantities which, in conjunction with uncontrolled runoff downstream of the
dam, will not cause water levels to exceed the controlling stages currently in
force. Although conflicts may arise with other purposes, such as hydropower,
the plan or regulation may require releases to be campletely curtailed in the
interest of flood control or safety of the project.

(3) Nothing in the plan of regulation for flood control shall be construed
tomquimorallwdangemslyrapiddxarq&sinmagniuﬁesofmleases.
Releasasmllbemdemammmercmsmtentmthra;mmtsforpmtectmg
thedammﬂxeservoufmmprdmnaqedurngpassageofmemaxmmdemgn
flood for the project.

(4) The project owner shall monitor current reservoir and
hydrameteorological conditions in and adjacent to the watershed and
downstreamof the damsite, as necessary. This and any other pertinent
information shall be reported to the Corps of Engineers on a timely basis, in
acoordance with standing instructions to the dam tenders or other means
requested by the Corps of Engineers.

(5) In all cases where the project owner retains responsibility for
real-time implementation of the water control plan, he shall make current
determinations of: reservoir inflow, flood control storage utilized, and
scheduled releases. He shall also determine storage space and releases
required to camply with the water control plan prescribed by the Corps of
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Engineers. The owner shall report this information on a timely basis as
requested by the Corps of Engineers.

(6) The water control plan is subject to temporary modification by the
Corps of Engineers if fourd necessary in time of emergency. Requests for and
action on such modifications may be made by the fastest means of commnication
available. The action taken shall be confirmed in writing the same day to the
project owner and shall include justification for the action.

(7) The project owner may temporarily deviate from the water control plan
in the event an immediate short-~term departure is deemed necessary for
anetgencyreasamstoprotectthesafetyofthedmn or to avoid other serious

hazards. Slx:hactla'sshallbe1med1atelyr@ortedbythefaststmearsof
communication available. Actions shall be confirmed in writing the same day to
the Corps of Engineers and shall include justification for the action.
Continuation of the deviation will require the express approval of the Chief of
Engineers, or his duly authorized representative.

(8) Advance approval of the Chief of Engineers, or his duly authorized
representative, is required prior to any deviation fram the plan of regulation
prescribed or approved by the Corps of Engineers in the interest of flood
control and/or navigation, except in emergency situations provided for in
paragraph 6i(7) above. When conditions appear to warrant a prolonged deviation
fram the approved plan, the project owner and the Corps of Engineers will
jointly investigate and evaluate the proposed deviation to insure that the
overall integrity of the plan would not be unduly campromised. Approval of
prolonged deviations will not be granted unless such investigations and
evaluations have been conducted to the extent deemed necessary by the Chiefs of
Engineers or his designated representatives to fully substantiate the
deviation.

j. Revisions. The water control plan and all associated documents will be
revised by the Corps of Engineers as necessary, to reflect changed conditions
that came to bear upon flood control and navigation, e.g., reallocation of
reservoir storage space due to sedimentation or transfer of storage space to a
neighboring project. Revision of the water control plan, water control
agreement, water control diagram, or release schedule requires approval of the
Chief of Engineers or his duly authorized representative. Each such revision
shall be effective upon the date specified in the approval. The original
(signed document) water control agreement shall be kept on file in the
approprate Division or District Office, Corps of Engineers, Department of the
Army. Copies of these agreements may be cbtained from the office of the
project owner, or by contacting the appropriate Division Cammander, U.S Army
Corps of Engineers.

k. Federal Register. The following information for each project subject
to Section 7 on the 1944 Flood Control Act and other applicable Congressional
acts shall be published in the Federal Register prior to the time the projects

10
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became operational and prior to any significant impoundment before project
campletion or . . . at such time as the responsibility for physical operation
and maintenance of the Corps of Engineers owned projects is transferred to
another entity: (a) dam and reservoir or lake names, (b) stream, county and
state correspmdng to the damsite location, (c¢) the maximum am':ent active
storage space in acre-feet to be reserved exclusively for flood control and/or
navigation purposes, or any miltiple-use space (intermingled) when flood
control or navigation is one of the purposes, with corresponding elevations in
feet above mean sea level, and area in acres, at the upper and lower limits of
said space, (d) the name of the project owner, and (e) Congressional
legislation authorizing the project for Federal participation.

7. List of Projects. Appendix A shows the pertinent data for projects which
are subject to this regulation.

FOR THE COMMANDER:

1 Appendix AI.BEEI’J.GENEITI, .
AFP A - List of Projects Colonel, Corps of Engineers
Chief of Staff
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Non-Corps projects with Corps Regulation Requirements

PROJECT STORAGE ELEV LIMITS AUTHORIZING PROJ
PROJECT NAME /1 STATE/COUNTY  STREAM 1/ PURPOSE 1000 AF FEET, NGVD AREA IN ACRES LEGIS 3/ OWNER &/
2/ upper lower  upper lower
Col No 1 2 3 4 S 6 7 8 9 10 11 12
Agency Valley OR Malheur N Fork FICR 60.0 3340.0 3263.0 1900 0 PL 68-292  USBR
Dam & Res Malheur R
Alpine Dam IL Winnebago Keith Cr F 0.6 796.0 760.0 52 0 PMA Proj Rkfd
IL
Altus Dam & 0K Jackson N Fork Red R F 19.6 1562.0 1559.0 6800 6260 PL 761 USBR
Res INR 132.6 1559.0 1517.5 6260 735
Anderson Ranch ID Elmore $ Fk Boise R FElL 423.2 4196.0 4039.6 4740 1150 Act of USBR
Dam & Res 1939 53
Stat 1187
Arbuckle Dam & OK Murray Rock Cr F 36.4 885.3 872.0 3130 2350 PL 594 USBR
Res MRC 62.5 872.0 827.0 2350 606
Arrowrock Dam ID Elmore Boise R F1 286.6 3216.0 2974.0 3100 200 Act of USBR
& Res 1902 32
Stat 388
Bear Cr Dam MO Marion Bear Cr F 8.7 546.5 520.0 540 1] PL 83-780 °  Hnbl
Ralls MO
Bear Swamp MA Franklin  Deerfield R E 6.9 870.0 830.0 152 15 FERC 2669 NEPC
Fife Brook(Lo)
Bear Swomp PS MA Franklin  Deerfield R E 8.9 1600.0 1550.0 118 102 Fed Pur NEPC
(Upper) Trib Act
Bellows Falls VT Cheshire Connecticut R E 7.5 291.6 273.6 2804 836 FERC 1885 NEPC
Dam & Lk
Big Dry Creek CA Fresno Big Dry Cr & F 16.2 425.0 393.0 1530 0 PL 77-228 Relm
and Div Dog Cr B CA
Blue Mesa Dam CO Gunnison Gunison R FER 748.5 7519.4 7393.0 9180 2790 PL B4-485 USBR
& Res . ‘
Boca Dam & Res CA Nevada Little Truckee I 32,8 5596.0 S5521.0 873 52 PL 61-289  usBR
R F1 8.0 5605.0 5596.0 980 873 PL 68-292
Bonny Dam & CO Yuma S Fork Republi- F 128.2 3710.0 3672.0 5036 2042 PL 78-534 USBR
Res can R IR 39.2 3672.0 3638.0 2042 331 PL 79-732
Boysen Dam & WY Fremont Mild R F 150.4 4732.2 4725.0 22170 19560 PL 78-534 USBR
Res FEIQ 146.1  4725.0 4717.0 19560 16960
E1Q 403.8 4717.0 4685.0 16960 9280
Brantley Dam & NM Eddy Pecos R FIRQ 348.5 3283.0 3210.7 21294 38 PL 92-515 USBR
Res
Brownlee Dam OR Baker Snake R FE 975.3 2077.0 1976.0 13840 6650 FERC No D
& Res 10 Washington 1971-c Pur
Bully Cr Dam  OR Malheur Bully Cr F1 31.6 2516.0 2456.8 1082 140 PL 86-248  USBR
& Res
Camanche Dam CA San Hokelumne R FRIE 200.0 235.5 205.1 7600 5507  PL B6-645 EB-
& Res Josquin RIE 230.9 205.1 92.0 5507 1] NUD
Canyon Ferry  MT Lewis Missouri R F 99.5 3800.0 3797.0 33535 32800 PL 78-534  USBR
Dam & Lk Clark FEI 795.1 3797.0 3770.0 32800 24125
El 711.5 3770.0 3728.0 26125 11480
Cedar Bluff  KS Trego Smoky Hill R F 191.9 2166.0 2144.0 10790 6869 PL 78-534 USBR
Dam & Res IMCR 149.8 2144.0 2107.8 6869 2086
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Appendix A

LIST OF PROJECTS

Non-Corps projects with Corps Regulation Requirements

PROJECT STORAGE

ELEV LIMITS

AUTHORIZING PROJ

PROJECT NAME /1 STATE/COUNTY  STREAM 1/ PURPOSE 1000 AF FEET, NGVD AREA IN ACRES LEGIS 3/ OWNER &/
2/ upper  lower upper  lower
Col No 1 2 3 4 5 6 7 8 9 10 11 12
Cheney Dam & KS Sedgwick N Fork F 80.9 1429.0 1421.6 12420 9540 PL 86-787 User
Res Ninnescah R. MC 151.8  1421.6 1392.9 9540 1970
0.0 0.0 0.0 0 (1]
Clark Canyon MT Beaverhead Beaverhead R F 7.1 5560.4 5546.1 5900 5160 PL 78-534 USBR
Dam & Res Fl 50.4 5546.1 5535.7 5160 4495
1 126.1 5535.7 5470.6 4495 220
Del valle Dam CA Alameda Alameda Cr F 37.0 745.0 703.1 1060 710 PL 87-874 DWR
& Res FIM 1.0 703.1 702.2 710 700 CA
IMR 29.0 702.2 635.0 700 275
Don Pedro Dam CA Tuolume Tuolumne R FEIR 340.0 830.0 802.0 12900 11260 PL 78-534 MNET
& Lk EIR 1381.0 802.0 4600.0 11260 3520 Irr
IR 308.0 600.0 342.0 3520 29
East Canyon UT Morgen East Canyon Cr  FEIM 48.0 5705.5 5578.0 684 130 PL 81-273 USBR
Dam & Res
Echo Dam & Res UT Summit Weber R FEIM 74.0 5560.0 5450.0 1455 0 PL 81-83 "USBR
Emigrant Dam & OR Jackson Emigrant Cr FIR 39.0 2241.0 2131.5 801 80 PL 83-606 USBR
Res
Enders Dam Res NE Chase Frenchman Cr F 30.0 3127.0 3112.3 2405 1707 PL 78-534 USBR
ICR 34.5 3112.3 3082.4 1707 658 PL B4-505
Folsom Dam Lk CA Sacramento American R FEIM 400.0 466.0 427.0 11450 9040 USBR
EIN 610.0 427.0 210.0 9040 0
Fort Cobb Dam OK Caddo Pond (Cobb) Cr F 63,7 1354.8 1342.0 5980 4100 PL 419 USBR
& Res IMCR 78.3 1342.0 1300.0 4100 337
Foss Dem OK Custer Washita R F 180.6 1668.6 1652.0 13140 8800 PL 419 USBR
& Res IMRC 263.8 1652.0 1597.2 8800 1360
Friant Dam & CA Fresno San Joaquin R FEIM 390.5 578.0 466.3 4850 2101 PL 75-392 USBR
Millerton Lk PL 76-868
Galesville Dam OR Douglas Cow Cr FEMCR 42.2 1881.5 1780.0 760 150 FERC No 71 Dgls
61001 co
Gaston Dam & NC Halifax Roancke R fE 63.0 203.0 200.0 22500 20300 Fed Pwr VA
Res Northamp- Act Pwr
Glen Elder Dam KS Mitchel Solomon R f 722.3 1488.3 1455.6 33682 12602 PL 78-534 USBR
& Waconda Lk IM 204.8 1455.6 1428.0 12602 3341 PL 79-526
Glendo Dam & WY Platte N Platte R f 27.9 4653.0 4635.0 17990 12370 PL 78-534 USBR
Res EIN 454.3 4635.0 4570.0 12370 3130
Grand Coulee WA Okanogan Columbia R FEI 5185.5 1290.0 1208.0 82280 45592 PL 89-561 USBR
Dam FDR Lk Grant
H Neely Henry AL Calhoun Coosa R FE 49.7 508.0 502.5 11235 7632 PL B3-436 AL
Dam & Res st. Clair Pur
Harris Dam AL Randolph Tallapoosa R FE 215.0 793.0 785.0 10661 9012 PL 89-789 AL
& Res Pwr
Heart Butte Dm ND Grant Heart R f 147.9 2094.5 2064.5 6580 3400 PL 78-534 USBR
& Lk Tschida 1Q 69.0 2064.5 2030.0 3400 810
Hells Canyon  OR Wallowa Snake R EN 11.7 1688.0 1683.0 2386 2280  FERC No D
Dam & Res 1D Adams 1971-A Pur
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Appendix A
LISY OF PROJECTS
Non-Corps projects with Corps Regulation Requirements

PROJECT STORAGE ELEV LINITS AUTHORIZING PROJ

PROJECT NAME /1 STATE/COUNTY STREAM 1/ PURPOSE 1000 AF FEET, NGVD AREA IN ACRES LEGIS 3/ OWNER 4/
2/ upper  lower upper  lower
Col No 1 2 3 4 5 [-) 7 8 9 10 1" 12
Hoover Dam & NV Clark Colorado R F 1500.0 1229.0 1219.6 162700 156500 PL 70-642 USBR
Lk Mead AZ Mohave FEIMCAR 15.8 1219.6 1083.0 156500 83500
Hungry Horse MT Flathead S Fork Flathead FEl 2982.0 3560.0 3336.0 23800 5400 PL 78-329  USBR
Dam & Res R
Indian Valley CA Lake N Fork Cache Cr FIMR 40.0 1485.0 1474.0 3975 3734 PL 84-984 Yolo
Dam & Res INR 260.0 1474.0 1334.0 3734 308 FCaW
Jamegtoun Dam ND Stutsman James R F 185.4 1454.0 16429.8 13210 2090 PL 78-534 USBR
& Res 1{-} 28.1 1429.8 1400.0 2090 160
Jocassee Dam SC Pickens Keowee R PRFC 1160.0 1110.0 1080.0 7565 6815 FERC 2503 USBR
& Res Pur
Keowee Dam SC Pickens Keowee R FPMCAR 392.0 800.0 775.0 18372 13072 FERC 2503 Duke
& Lk Pur
Kerr Dam NT Lake Flathead R FER 1219.0 2893.0 2883.0 125560 120000 FERC No 5 MT
Flathead Lk Pur
Kerr Dam & Lk OK Mayes Grand Neosho R F 244.2 636.0 619.0 18800 10900 PL 76-476 -GRD
Hudson(Markham E 48.6 619.0 599.0 10900 4500 Auth
Ferry Project)
Keyhole Dam & WY Crook Belle Fourche R F 140.5 4111.5 4099.3 13730 9410 PL 78-534 USBR
' Res I 185.8 4099.3 4051.0 9410 820
Kirwin Dom & ks phillips N Fork Solomon F 215.1  1757.3 1729.3 10640 5080 PL 78-534 USBR
Res R 1CR 89.6 1729.2 1697.0 5080 1010 PL 79-732
PL 79-526
L Thunderbird OK Cleveland Little R F 196.2 1064.7 1039.0 13850 8800 PL 86-529  USBR
(Norman Res) M 0.0 0.0 0.0 0 0
Lake Kemp Dam TX Wichita Wichita R F 234.9 1156.0 1144.0 23830 15590 SD 144 WF&C
& Res M1 268.0 1146.0 1114.0 15590 3350 wiD2
Leesville Dam VA Campbell  Roanoke R EQ 37.8 613.0 600.0 3235 2400  Fed Puwr Appl-
& Res Pttsylvnia Act Pur
Lemon Dam & CO LA Plata Florida R FIM 39.0 8148.0 8023.0 622 62 PL 84-485 USBR
Res
Lewis M Smith AL Walker Sipsey Fork F 280.6 522.0 510.0 25700 21200 Fed Pwr AL
Dam & Res Culman Black Warrior R E 394.3 510.0 488.0 21200 15097  Act Pur
Little Wood 1D Blain Little Wood R F1 30.0 5237.3 5127.4 572 0 PL 84-993  USBR
Logan Martin AL Taliadega Coosa R F 245.3 4T7.0 465.0 26310 15260 PL 83-436 AL
Dam & Res E 67.0 465.0 460.0 15263 11887 Pur
Los Banos Dam CA Merced Los Bsnos Cr F 14.0 353.5 327.8 619 467 PL 86-488  USBR
& Detention R 20.6 327.8 231.2 467 0
Res
Lost Creek Dam UT Morgan Lost Cr FEIM 20.0 6005.0 5912.0 365 93 PL 81-273 USBR
& Res
Lovewell Dam  KS Jewell white Rock Cr F 50.5 1595.3 1582.6 5025 2986 PL 78-534  USBR
& Res ICR 2.9 1582.6 1571.7 2986 1704 PL 79-T32
Marshall Ford TX Travis Colorado R F 779.8 714.0 681.0 29060 18955 PL 73-392 USBR
Dam & Res NEIM 810.5 &681.0 618.0 18955 8050 PL 78-534
Mayfield Dam WA Lewis Coulitz R FER 21.4  425.0 415.0 2250 2030 FPC No Tac
& Res 2016-A ]



ER 1110-2-241
24 May %0

Appendix A

L1ST OF PROJECTS

Non-Corps projects with Corps Regulation Requirements

AUTHORIZING

PROJECT STORAGE ELEV LIMITS PROJ
PROJECT NAME /1 STATE/COUNTY  STREAM 1/ PURPOSE 1000 AF "FEET, NGWD AREA IN ACRES LEGIS 3/ OMNER &/
2/ upper  lower upper  lower
Col No 1 2 3 4 ] 6 7 8 9 10 1 12
McGee Creek 0K Atoka McGee Cr F 85.3 595.5 577.1 5540 3810 PL 94-423 US8R
Dam & Res MCR 108.0 S77.7 515.1 3810 370
Medicine Cr NE Frontier Medicine Cr F 52.7 2386.2 2366.1 3483 1840 PL 78-534 USBR
Dam Harry ICR 26.8 2366.1 2343.0 1840 701 PL 84-505
strunk Lk
Mossyrock Dam WA Lewis Comlitz R FER 1397.0 778.5 600.0 11830 4250 FERC No Tac
Davisson Lk 2016-B "]
Mt Park Dam 0K Kiowa W Otter Cr F 20.3  1414.0 1411.0 7130 6400 PL 90-503 USBR
Tom Steed Res MRC 89.0 1411.0 1386.3 6400 1270
Navajo Dam & NM San Juan San Jusn R FEIRQ 1036.1 46085.0 5990.0 15610 7400 PL 84-485 USBR
Res Rio Arriba
New Bullards CA Yuba Yuba R FEIMR 170.0 1956.0 1918.3 4809 4225 PL 89-298  YCWA
Bar Dam & Res EIMR 790.9 19183 1447.5 4225 129
New Exchequer CA Tuolumne Merced R FEIR 400.0 867.0 799.7 7110 4849 PL 86-645 Mred
Dam & Lk EIR 451.6 799.7 660.0 4849 1900 Irr
IR 171.0 660.0 467.0 1900 150
New Melones CA Tuolumne Stanislaus R FEIMR 450.0 1088.0 1049.5 12500 10900 PL 87-874 USBR
Dam & Lk Calaveras EINR 1670.0 1049.5 808.0 10900 3500
IMR 300.0 808.0 540.0 3500 0
Northfield Mt MA Franklin Connecticut E 14.0 965.0 938.0 196 134 FERC 1889  ‘WMEC
(Up) PS
Norton Dem & XS Norton Prairie Dog Cr F 98.8 2331.4 2304.3 5316 2181 PL 78-534 USBR
Kieth IMRC 30.7 2304.3 2280.4 2181 587  PL 79-526
Sebelius Lk PL 79-732
Ochoco Dam &  OR Crook Ochoco Cr FICR 52.5 3135.2 0.0 1130 130 PL 84-992 USBR
Res
Oroville Dam & CA Butte Feather R FEIMAR 750.0 900.0 B48.5 15800 13346 PL 85-500 CA
Lk EIMAR 2788.0 848.5 210.0 13346 0
Pactola Dam & SD Pennington Rapid Cr F 43.1 4621.5 4580.2 1230 860 PL 78-534 USBR
Res L] 55.0 4580.2 4456.1 850 100
Palisades Dam ID Bonneville Snake R FIE 1202.0 5620.0 5452.0 16100 2170 PL 81-8564 USBR
& Res
Paonia Dam & CO Gunnision Muddy Cr FIR 17.0 6447.5 6373.0 33 120 PL 80-177  USBR
Res PL 84-485
Pensacola Dam OK Mayes Grand(Neosho) R F 525.0 755.0 745.0 59200 46500 PL 77-228 GRD
Grand Lake O' ' € 1192.0  745.0 705.0 46500 17000 Auth
the Cherokees
Pineview Dam & UT Weber Odgen R FEIM 110.0 4900.0 4818.0 2874 0 PL 81-273 USBR
Res
Platoro Dam & CO Conejos Conejos R F 6.0 10034.0 10027.5 %7 920 PL 76-640 USBR
Res IR 54.0 10027.5 9911.0 920 0
Priest Rapids WA Grant Columbia R FER 44.0 488.0 481.5 7600 6500 FERC No Grnt
Dam & Res 2114-A PD
Prineville Dam OR Crook Crooked R FIRC 233.0 3257.9 3114.0 3997 140 PL-84-992  USBR
& Res ]
Prosser Cr Dam CA Nevada Prosser Cr c 8.6 5703.7 5661.0 33 86 PL 84 858  USBR
& Res FC 20.0 5761.0 5703.7 745 33 PL 85 706
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Non-Corps projects with Corps Regulation Requirements

L1ST OF PROJECTS
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AUTHORIZING PROJ

PROJECT STORAGE ELEV LIMITS
PROJECT NAME /1 STATE/COUNTY STREAM 1/ PURPOSE 1000 AF FEET, NGW AREA IN ACRES LEGIS 3/ OMNER &/
2/ upper  lower upper  lower
Col No 1 2 3 4 5 6 7 8 9 10 11 12
Pueblo Dam & CO Pueblo Arkansas R F 93.0 4898.7 4880.5 5671 4640 PL 87-590  USBR .
Res IR 261.4 4BBO.5 4764.0 4640 421
Red Willow Dam NE Frontier Red Willow Cr F 48.9 2604.9 2581.8 2682 1629 PL 78-534 USBR
Hugh Butler Lk IRC 27.3 2581.8 2558.0 1629 787 PL 85-783
' PL 8-505
Ririe Dam & ID Bonneville Willow Cr FIRC 99.0 5119.0 5023.0 150 360 PL &7-874  USER
Res
Roancke Rapids NC Halifax Roancke R EC 16.8 . 132.0 128.0 4600 4100 FPC 2009 VA
Dam & Res Pur
Rocky Reach WA Chelan Columbia R FER 36.0 707.0 703.0 9920 9450 FERC No Chin
Dam Lk Entiat 2145 PUD
Rocky River PS CT Litchfield Housatonic R E 142.5 430.0 418.0 5608 4692 FERC 2576  CLPC
Lk Candlewood '
Ross Dam & Res WA Whatcom Skagit R E 1052.0 1602.5 1475.0 11700 4450 FERC 553 sttl
Sanford Dam & TX Hutchison Canadian R F 462.1 2965.0 2941.3 21640 17320  PL 81-898  USBR
Lk Meredith IMCRQ 761.3 2941.3 2840.0 17320 4500
Savage River MD Garrett Savage R FMA 20.0 1468.5 1317.0 346 0 PL 78-534 Ptmc
Dam & Res i Comm
Scoggins Dam Scoggins Cr FIR 56.3 305.8 235.3 116 4 PL 89-596  usBR
Henry Hagg Lk .
Shadehill Dam SD Perkins Grand R F 218.3 2302.0 2271.9 9900 4800 PL 78-534  USBR
& Res 19 80.9 227M.9 2250.8 4800 2800
Shasta Dam Lk CA Shasta Sacramento R FEIA 1300.0 1067.0 1018.6 29570 23894 PL 75-392 USBR
EIA 3241.0 1018.6 735.8 2389 2200 :
Shepaug Dam & CT Litchfield Housatonic R E 5.0 200.0 172.0 1882 1125 FERC 2576  cCLPC
Lk .
smith Mtn Dam VA Bedford  Roanoke R E 40.8 795.0 793.0 20600 20200 Fed Pur Appl
& Res Franklin Act Pur
Roanoke
Pttsylwnia
Stampede Dam  CA Sierra Little Truckee FEM 22.0 5949.0 5942.1 3430 3230 PL 84-858  usBR
& Res R &M 199.6 5942.0 5798.0 3230 210
Starvation Dam UT Ouchesne Strawberry R FIN 165.3 5712.0 5595.0 3310 689 PL B4-485 USBR
and Res
Stevens Creek GA Columbia Savannsh River P 10.5 187.5 183.0 4300 0 FERC 2535 sC
Dam & Res E&G
Stevenson Dam CT Litchfield Housatonic R E 5.0 108.0 80.0 1148 516 FERC 2576 CLPC
Lk Zoar
Summer Dam & WM De Baca Pecos R Fl 51.4 4261.0 4200.0 2835 0 PL&3-780 uUSBR
Lk
Tat Momolikot AZ Pinal Santa Rosa FIC 198.5 1539.0 1480.0 11790 0 PL89-298 BIA
Dam & Lake Wash
Tiber Dam & MT Libert Mariss R F 400.9 3012.5 2993.0 23150 17890 PL 78-534  USBR
Res Toole Fla 268.0  2993.0  2976.0 17890 - 13790
: - 19 121.7 - 2976.0 2966.4 13790 - 11710
Trenton Dam & NB Hitchcock Republican R F 13¢.1 2773.0 2752.0 70 4922  PL 78-534  USBR
Res IRC 9.8 2752.0 2720.0 4922 1572  PL 84-505
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LIST OF PROJECTS
Non-Corps projects with Corps Regulation Requirements

PROJECT STORAGE ELEV LIMITS AUTHORIZING PROJ
PROJECT NAME /1 STATE/CQUNTY  STREAM 1/ PURPOSE 1000 AF FEET, NGVD AREA IN ACRES LEGIS 3/ OWNER &/
. 2/ upper lower  upper lower
Col No 1 2 3 4 5 é 7 8 9 10 11 12
Turners Falls MA Franklin Connecticut R E 8.7 185.0 176.0 2110 1880 FERC 1889 WMEC
(Low) Dam & Lk .
Twin Buttes TX Tom Green Concho R F 454.4 1969.1 1940.2 23510 23510 PL 85-152 USBR
Dam & Lake (] 150.0 1940.2 1885.0 9080 &70 PL 78-534
Tuitchell Dam CA Santa Cuyama R F 89.8 651.5 623.0 3671 2556 PL 83-774 USBR
& Res Barbara In 135.6 623.0 504.0 2556 0
Upper Baker WA Whatcom Baker R FE 184.6 726.0 674.0 4985 2375 PL 89-298 Pgt
Dam Baker Lk FERC 21508 P&L
Vellecito Dam CO La Plata Los Pinos R FEI 125.4 7665.0 7582.5 2720 350 PL 61-288 USBR
& Res PL 68-292
Vernon Dam & VT Windham Connecticut R E 18.3 220.1 212.1 2550 1980 FERC 1904 NEPC
Lk
Wenapum Dam & WA Grant Columbia R FER 151.6 571.5 560.0 14300 13350 FERC No Grnt
Res 21148 PW
Wanghip Dam & UT Summit Weber R FEIM 61.0 6037.0 5930.0 1077 121 PL 81-273 USBR
Rockport
Warm Springs OR Malheur Middle Fork FICR 191.0 3406.0 3327.0 460 90 PL 7B-534 Vale
Dam & Res Malheur R USBR
Waterbury Dam VT Washington Little R FP 2r.7 617.5 592.0 1330 890 PL 78-534 VT
& Res
Webster Dam & XS Rocks S Fork Solomon F 183.4 1923.7 1892.5 8480 372 PL 78-534 USBR
Res R IRC 72.1 1892.5 1860.0 3772 906 PL 79-526
PL 79-732
Weiss Dam AL Cherokee Coosa R F 397.0 574.0 564.0 50000 30200 PL 83-436 AL
& Res E . 148.4 564.0 558.0 30200 19545 Pur
Wells Dam L WA Douglas Columbia R FER 74.0 781.0 771.0 10000 8000 FERC No Dgls
Pateros 2149 PUD
Wilder Dam & VT Windsor Connecticut R E 13.3 385.0 380.0 3100 2240 FERC 1893 NEPC
Lk
Yellowtail Dam MT Big Horn Bighorn R F 258.3 3657.0 3640.0 17280 12600 PL 78-534 USBR
& Bighorn Lk FEIQ 240.3  3640.0 3614.0 12600 6915 PUD
EIQ 336.1 3614.0 3547.0 6915 4150

1. Cr - Creek; CS - Control Structure; Div - Diversion; DS - Drainage Structure; FG - Floodgate; Fk - Fork;
GIW - Gulf Intercoastal Waterway; Lk - Lake; L& - Lock ‘& Dam; PS - Pump Station; R - River; Res - Reservoir
2. F - Flood Control; N - Navigation; P - Corps Hydropower; E - Non Corps Hydropower; I - Irrigation;
M - Municipal and/or Industrial Water Supply; C - Fish and Wildlife Conservation;
A - Low Flow Augmentation or Pollution Abatement; R - Recreation; Q - Water Quality or Silt Control
3. FCA - Flood Control Act; FERC - Federal Energy Regulatory Comm; HD - House Document; PL - Public Law;
PW - Public Works; RHA - River & Harbor Act; SD - Senate Document; WSA - Water Supply Act
4. Appl Pwr - Appalacian Power; Chln PUD - Chelan Cnty PUD 1; CLPC - CT Light & Power Co;
Dgls PUD - Douglas Cnty PUD 1; DWR - Department of Water Resources; EB-MUD - East Bay Municipal Utility Dist;
GRD - Grand River Dam Auth; Grnt PUD - Grant Cnty PUD 2; Hnbl - city of Hannibal; M&T Irr - Modesto & Turlock Irr;
Mrcd Irr - Merced Irr; NEPC - New England Power Co; Pgnt P&L - Pugent Sound Power & Light;
Ptmc Comm - Upper Potomac R Comm; Rclm B - Reclamation Board; Rkfd - city of Rockford; Sttl - city of Seattle;
Tac - City of Tacoma; Vale USBR - 50X vale Irr 50X USBR; WFACWID - City of Wichita Falls and Wichita Cnty Water
Improvement District No. 2; WMEC - Western MA Electric Co; YCWA - Yubs City Water Auth;
Yolo FCEW - Yolo Flood Control & Water Conserv Dist
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Cr - Creek; CS - Control Structure; Div - Diversion; DS - Drainage Structure; FG - Floodgate; Fk - Fork;

GIW - Gulf Intercoastal Waterway; Lk - Lake; L& - Lock & Dam; PS - Pump Station; R - River; Res - Reservoir

F - Flood Control; N - Navigation; P - Corps Hydropower; E - Non Corps Hydropower; 1 - Irrigation;

M - Municipal and/or Industrial Water Supply; C - Fish and Wildlife Conservation;

A - Low Flow Augmentation or Pollution Abatement; R - Recreation; Q - Water Quality or Silt Control

FCA - Flood Control Act; FERC - Federal Energy Regulatory Comm; HD - House Document; PL - Public Law;

PW - Public Works; RHA - River & Harbor Act; SD - Senate Document; WSA - Water Supply Act

Appl Pur - Appaltacian Power; Chln PUD - Chelan Cnty PUD 1; CLPC - CT Light & Power Co;

Dgls PUD - Douglas Cnty PUD 1; DWR - Department of Water Resources; EB-MUD - East Bay Municipal Utility Dist;
GRD - Grand River Dam Auth; Grnt PUD - Grant Cnty PUD 2; Hnbl - city of Hannibal; M&T Irr - Modesto & Turlock Irr;
Mrcd Irr - Merced Irr; NEPC - New England Power Co; Pgnt P&L - Pugent Sound Power & Light:

Ptmc Comm - Upper Potomac R Comm; Rclm B - Reclamation Board; Rkfd - city of Rockford; Sttl - city of Seattle;
Tac - City of Tacoma; Vale USBR - 50X Vale Irr 50X USBR; WFECWID - City of Wichita Falls and Wichita Cnty Water
Improvement District No. 2; WMEC - Western MA Electric Co; YCWA - Yuba City Water Auth;

Yolo FC8W - Yolo Flood Control & Water Conserv Dist
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DEPARTMENT OF THE ARMY
SOUTHWESTERN DIVISION, CORPS OF ENGINEERS
1100 COMMERCE STREET, SUITE 831
DALLAS, TEXAS 75242-1317

CESWD-RBT | 2 7 JAN 201

MEMORANDUM FOR Commander, Fort Worth District

SUBJECT: Marshall Ford Dam (Mansfield Dam and Lake Travis), Colorado River,
Texas — Letter of Understanding and Water Control Agreement

1. Reference memo, CESWF-PM-C, 10 January 2014, subject as above.

2. SWD has reviewed the referenced memo and enclosures and hereby recommends
approval of the Letter of Understanding (Exhibit A) and the Water Control Agreement
(Exhibit B) in regards to Marshall Ford Dam.

3. My points of contact for further questions on this matter are Mr. Fred Jensen,

Hydraulic Engineer, (469) 487-7090, SWD, and Dr. Michael Sterling, Chief of Water
Management/Infrastructure Safety, SWD, (469) 487-7096. :

ncii/ e

Encls THOMAS W. KULA

1. Letter of Understanding Brigadier General, USA
2. Water Control Agreement Commanding

CF:

CESWF-PM-C
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EXHIBIT O

LETTER OF UNDERSTANDING

MANSFIELD DAM AND LAKE TRAVIS

(MARSHALL FORD DAM AND RESERVOIR)
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LETTER OF UNDERSTANDING

MANSFIELD DAM AND LAKE TRAVIS
(MARSHALL FORD DAM AND RESERVOIR)

The Corps of Engineers and the Lower Colorado River
Authority, pursuant to Section 7 of the Flood Control Act of
1944, 33 U.S.C. 8 709, hereby set forth this Letter of
Understanding for the operation of the Mansfield Dam and Lake
Travis.

WHEREAS, Mansfield Dam and Lake Travis (Marshall Ford Dam
and Reservoir), located at river mile 318 on the Colorado River,
Travis County, Texas, was authorized for a two stage
construction by the Emergency Relief Appropriation Act of 1935
(49 Stat. 115), the Cooperative Agreement Between the United
States and the Lower Colorado River Authority approved June 1,
1935, and the River and Harbor Act of 1937 (Public Law 75-392)
and; '

WHEREAS, the project was constructed by the Bureau of
Reclamation, with 783,200 acre-feet of flood control storage
which is regulated by the Corps of Engineers in accordance with
Section 7 of the 1944 Flood Control Act, and;

WHEREAS, by contract between the Lower Colorado River
Authority and the United States dated March 13, 1941 the Lower
Colorado River Authority was designated as the agent to operate
and maintain Mansfield Dam for regulating the flow of the
Colorado River below the dam, and;

WHEREAS, Section 7 of the Flood Control Act of 1944, 33
U.S.C. 709, directs the Secretary of the Army to prescribe
regulations for the use of storage allocated for flood control
or navigation at all reservoirs constructed wholly or in part
with Federal funds, and; :

WHEREAS, 33 CFR 208.11 further prescribes the policy and
procedures for regulating the use of storage allocated for flood
control or navigation purposes at all reservoirs capable of such
regulation and constructed wholly or in part with Federal funds
provided on the basis of such purposes;

NOW THEREFORE, in addition to the responsibilities of the
Lower Colorado River Authority (hereinafter called the
Authority) and the Corps of Engineers (hereinafter called the

Page 2 of 3
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Corps) Spelled out in paragraph 33 C.F.R. 208.11, it is agreed
or understood that:

The Water Control Manual for Mansfield Dam and Lake Travis
will contain the Water Control Agreement and this Letter of
Understanding. In addition, the manual will contain
instructions for reporting data necessary for flood control
regulation of the project and communications procedures between
the Authority and the Corps. The manual contains instructions
to be followed for flood control regulation. The manual will
serve as a detailed guide to personnel involved in the flood
control regulation of Mansfield Dam and Lake Travis during the
life of the project. Portions of the manual will be updated as
conditions warrant. Revisions to the Water Control Manual and
all associated documents will be in writing and in accordance
with the provisions of 33 CFR 208.11 (d) (10). Should there be
any difference between this Letter of Understanding and the
Water Control Manual, the Manual shall control.

WITNESS OUR HANDS in the capacities shown below and effective
either on the date of the adoption of amendments to 33 C.F.R. §
208.19 consistent with the revised Water Control Manual or on
the date of the last gignature, whichever ig later.

(Signature) (Signature)
Thomas W. Kula Rebecca S. Motal
Brigadier General, U.S. Army General Manager
Commanding Lower Colorado River
Southwestern Divisgion Authority

Corps of Engineers

Taa 27, 2e14/ DEC. 9, 201S
(Date) (Date)
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EXHIBIT O

WATER CONTROL AGREEMENT

MANSFIELD DAM AND LAKE TRAVIS

(MARSHALL FORD DAM AND RESERVOIR)
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WATER CONTROL AGREEMENT

'MANSFIELD DAM AND LAKE TRAVIS (MARSHALL FORD DAM AND RESERVOIR)
COLORADO RIVER, TRAVIS COUNTY, TEXAS

Pursuant to section 7 of the Flood Control Act of 1944, 33
U.S.C. 709, and further prescribed in 33 CFR 208.11, the Corps
of Engineers (hereinafter called the Corps) and the Lower
Colorado River Authority (hereinafter called the Authority)
hereby set forth this agreement to specify the roles and
responsibilities of the respective organizations in the
operation of Mansfield Dam and Lake Travis, Travis County,
Texas.. The included water control release schedules will
govern the use of the flood control storage space at Mansfield
Dam and Lake Travis. It is agreed or understood that:

STORAGE AND RELEASE

a. The Authority is responsible for the physical operation
of the flood control facilities and for directing real-time
implementation of the Water Control Plan. Consultation and
assistance will be provided by the Corps when appropriate and to
the extent practicable.

b. The Authority is responsible for storing and releasing
flood waters, in accordance with the Water Control Plan, when
the lake level is between elevations 681.0 and 714.0 feet mean
sea level (msl), the elevation limits of the flood control pool.

c. Appropriate consideration will be given for other
authorized prOJect functions.

d. The Authority is responsible for directing storage and
release of all water when the lake level is above elevation
714.0 feet msl, the top of the flood control pool. The Corps may
temporarily prescribe regulation of flood control storage space
on a real-time basis without request of the Authority.

e. The Authority is responsible for directing storage and
release of all waters when the lake level is in the conservation
pool, below elevation 681.0 feet msl. The Authority will advise
the Corps when inflow rates are anticipated which will raise the
pool above elevation 681.0 feet msl at the dam.

f. The Water Control Manual, insofar as they govern the use
of the flood control storage capacity between elevations 681.0
and 714.0 msl, are subject to temporary modification by the
Corps in an emergency. The modification shall be communicated
by the Corps to the representative of the Authority in immediate
charge of operations at Mansfield Dam and Lake Travis by the
best available means of communication. The modification shall

Page 2 of 9
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be confirmed in writing the same day by the Corps to the
Authority.

g. The Authority may temporarily deviate from the flood
control regulations for emergency reasons to protect the safety
of the dam or to avoid other serious hazards. In the event an
immediate short-term departure is deemed necessary, such action
shall be immediately reported to the Corps by the fastest means
of communication available. . Actions shall be confirmed in
writing the same day by the Authority to the Corps and shall
include justification for the action. Continuation of the
deviation will require the express approval of the Corps.
Advance approval of the Corps will be acquired prior to any
deviation from the plan of regulation prescribed or approved by
the Corps in the interest of flood control and/or navigation
except in the emergency situation mentioned above. When
conditions appear to warrant a prolonged deviation from the
approved plan, the Authority and the Corps will jointly
investigate and evaluate the proposed deviation from the
approved plan to insure that the overall integrity of the water
control plan would not be unduly compromised. Approval of
prolonged deviations will not be granted unless such
investigations and evaluations have been conducted to the extent
deemed necessary by the Corps to fully substantiate the
~deviation.

h. At any lake level, the Authority is responsible for
directing releases as required to ensure dam safety and
structural integrity. The Corps will provide technical
assistance if the Authority requests it. Any such assistance
provided by the Corps is to be used at the discretion of the
Authority, and does not relieve the Authority of the
responsibility for safety of the project.

i. Flood control regulation will not restrict municipal or
industrial uses, or releases for authorized downstream users as
determined by the Authority or others.

j. Releases made in accordance with these regulations are
subject to the condition that releases will not be made at rates
or in a manner that would be inconsistent with emergency
requirements for protecting the dam and/or reservoir from major
damage.

MAINTENANCE

k. The Authority is responsible for the operation and
maintenance of the flood control facilities and for all dam
safety aspects of the project. The Authority shall maintain
capabilities of the flood control facilities in accordance with
the construction specifications and the “as built” drawings.
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1. The Authority shall develop, maintain and execute
forecast models for Lake Travis. The Authority shall provide
the Corps inflow and pool elevation forecasts for Lake Travis on
a near real-time basis.

DATA AND COMMUNICATION

m. The Authority shall provide observations required by
the Corps for flood control regulation of Mansfield bam and Lake
Travis. The Authority will record and make available to the
Corps hydrometeorological, streamflow and lake data on a real-
time basis and will furnish a daily report, electronically, to
the Corps office in Fort Worth, Texas. Data missing from
weekend and holiday reports will be furnished on Monday or the
day following the holiday unless otherwise instructed by the
Corps. These reports shall be provided to the Corps office in
Fort Worth, Texas, by 8:30 a.m. each day. This report will
include the headwater elevation at 4:00 p.m. and midnight of the
previous day and 8:00 a.m. of the day of the report; the number
of gates in operation with their respective openings and
releases; the 24-hour average power discharge; measured pan
evaporation data; and, precipitation in inches for the preceding
24-hour period. Whenever the lake rises to elevation 681.0 feet
msl and releases for flood regulation are necessary or appear
imminent, the Authority shall report at once to the Fort Worth
District Engineer or his duly authorized representative by
telephone all gate changes and the time the gate change was
made. This confirmation will include the head water elevation,
the time of the gate change, the number of gates in operation,
and the release rate.

n. The Corps and the Authority shall provide warnings that
will start immediately when a water condition is expected that
could produce severe damage to property or be potentially
dangerous to life. The following paragraphs identify the action
to be taken by each agency:

(1) Corps. In the event the lake level is projected to
exceed elevation 681.0 feet msl, the Authority shall furnish the
Corps with basin hydrologic data including projected lake levels
and releases. The Corps will review, and at its discretion,
modify the Authority’s projections and proposed operations for
use in warning the public within and below the project. In the
event communications are lost between the agencies, the Corps
shall dispatch personnel to Mansfield Dam, for the purpose of
maintaining communications, as required by the Authority.

(2) Authority. In the event the lake level is projected
to exceed elevation 714.0 feet msl, the Authority shall continue

Page 4 of 9
Page 10 of 16




to furnish the Corps with hydrologic data including projected
lake levels and releases. The Authority shall initiate its
flood warning plan at its discretion. The Authority shall be
responsible for alerting the necessary public officials and
agencies of the current and forecasted conditions. The
Authority shall release information furnished by the Corps to
the public in the lake area and will advise the public below the
dam. The Authority shall provide the Corps with a copy of all
information releases made to the public and news media.

o. The Authority is responsible for keeping current all
data contained in its public flood warning plan.

p. Regulation schedules are shown in tabular form for both
Normal Flood Control Regulation (Table 1) and Emergency Flood
Control Regulation (Table 2), and are attached hereto and
incorporated herein in compliance with the regulations.

WITNESS OUR HANDS in the capacities shown below and effective
either on the date of the adoption of amendments to 33 C.F.R. §
208.19 consistent with the revised Water Control Manual or on
the date of the last signature, whichever is later.

et e I

<

(Signature) (Signature)
Thomas W. Kula Rebecca S. Motal
Brigadier General, U.S. Army General Manager
Commanding Lower Colorado River
Southwestern Division Authority

Corps of Engineers
Authorized Representative
of the Chief of Engineers

Jar 27, 214 el 9,201

(Date) {(Date)
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TABLE 2

Mansfield Dam and Lake Travis - Emergency Flood Control
Regulation Schedule

Pool Pool Condition Operations
Elevation
[£t]
Below 691 Rigsing, Standing, If the Dam Tender has knowledge of
or Falling significant rainfall or pending
flood conditions on the Colorado
River downstream of the dam, stop
all releases. Otherwise, continue
to make releases as previously
instructed.
691 - 710 Rising Release 5,000 cfs
Standing or Release 3,000 cfs
Falling
710 - 714 Rising Release 30,000 cfs
Standing or Release 5,000 cfs
Falling
714 - 722 Rising, Standing, |Release 90,000 cfs
or Falling
Above 722 Rising, Standing, |All conduit gates full open.

or Falling

Instructions During Emergency Operations

1. A complete log of all conduit gate operations will be
maintained at each conduit gate.

2. The conduit gates will be operated as follows:
a. FEach conduit gate will be fully opened or closed.
b. Conduit gates will be opened or closed at a maximum
rate of one gate per hour.

3. When the lake level is receding and approaching elevation

681.0 feet

(top of conservation pool),

reduce conduit gate

releases in such manner that all conduit gates are closed
when the pool falls to elevation 681.0 feet.

4. No curtailment of normal hydroelectric turbine releases
will be required due to flood control operations.

Page 9 of 9
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DISCHARGE IN THOUSAND CFS AT WHARTON

DISCHARGE IN MILLIONS OF DOLLARS (AGRICULTURAL)
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DISCHARGE IN THOUSAND CFS AT BAY CITY
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WATER CONTROL MANUAL
MANSFIELD DAM
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SCALE: AS SHOWN

FORT WORTH DISTRICT, CORPS OF ENGINEERS
FORT WORTH, TEXAS, SEPTEMBER 2013
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POOL ELEVATION IN FEET M.S.L.
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SCALE: AS SHOWN

FORT WORTH DISTRICT, CORPS OF ENGINEERS
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1 CLYDE6S
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4 LAKE COLEMAN NEAR NOVICE
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WILLOW CITY 3 NNW
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SANDY CREEK NEAR KINGSLAND
WALNUT CREEK NEAR KINGSLAND
LAKE LBJ AT SANDY HARBOR
ROUND MOUNTAIN 6 WNW

WIRTZ DAM

MARBLE FALLS 4 WSW

FLAT ROCK CREEK NEAR MARBLE FALLS

STARCKE DAM

BACKBONE CREEK AT MARBLE FALLS
HAMILTON CREEK NEAR MARBLE FALLS

MARBLE FALLS 6 ENE
BERTRAM 8 SSW
MARBLE FALLS 14 ESE
HARPER 4 SSW

HARPER 8 SSE
FREDERICKSBURG 10 WSW
FREDERICKSBURG 5 N
WILLOW CITY 6 SSW
STONEWALL 7 NNE

NORTH GRAPE CREEK NEAR JOHNSON CITY

JOHNSON CITY 10 NNW
JOHNSON CITY 9 NNE

MARBLE FALLS 10 SSW
SPICEWOOD 5 WNW
SPICEWOOD 2 NNE

COW CREEK NEAR LAGQ VISTA
LAGO VISTA 1 ESE

LEANDER 5 SW

BIG SANDY CREEK NEAR JONESTOWN
CEDAR PARK 3 SSW
THORNDALE 3 SSE

CALDWELL 1 NNE
FREDERICKSBURG 9 SW

PEDERNALES RIVER NEAR FREDERICKSBURG

FREDERICKSBURG 10 SSE

SOUTH GRAPE CREEK NEAR LUCKENBACH

BLANCO 13 WNW

PEDERNALES RIVER AT LBJ RANCH
NEAR STONEWALL

JOHNSON CITY 5 SSW

JOHNSON CITY 4 NNW

PEDERNALES RIVER NEAR JOHNSON CITY

MILLER CREEK NEAR JOHNSON CITY
JOHNSON CITY 10 E

FLAT CREEK NEAR PEDERNALES
FALLS STATE PARK

CYPRESS CREEK NEAR CYPRESS MILL

SPICEWOOD 4 S

188 LAKEWAY 6 W
189  LAKEWAY 2 E
190  LAKE AUSTIN BELOW MANSFIELD DAM
191 MANSFIELD DAM
192 MANSFIELD DAM 1 ENE
193 JOLLYVILLE 2 SW
194  PFLUGERVILLE 3 SSE
195  ELGIN 8 NW
196 BLANCO 5 NNE
197  DRIPPING SPRINGS 8 W
198  DRIPPING SPRINGS 4 NNE
199  LAKE AUSTIN AT QUINLAN PARK
200 BARTON CREEK AT SH T1 NEAR OAK HILL
201 LAKE AUSTIN AT CORTANA SHORES
202  BULL CREEK AT LOOP 360, AUSTIN
203  LAKE AUSTIN AT BUNNY RUN FARM
204  TOM MILLER DAM
205 LCRA REDBUD CENTER
206 DRIPPING SPRINGS 5 SSW
207 DRIFTWOOD 4 SSE
208  MANCHACA 4 W
209 BARTON CREEK AT LOOP 360, AUSTIN
210 LADY BIRD LAKE NEAR LONGHORN DAM
21 WALNUT CREEK AT WEBBERVILLE ROAD, AUSTIN
212 GILLELAND CREEK NEAR MANOR
213 ONION CREEK AT BUDA
214 ONION CREEK AT HWY. 183, AUSTIN
215  COLORADO RIVER AT DEL VALLE
216 WILBARGER CREEK NEAR ELGIN
217 BIG SANDY CREEK NEAR ELGIN
218 CEDAR CREEK 3 WSW
219  COLORADO RIVER AT SIM GIDEON RIVER PLANT
220  LOCKHART &6 NE
221 CEDAR CREEK NEAR BASTROP
222 LAKE BASTROP AT SIM GIDEON POWER PLANT
223 GIDDINGS 3 wsw
224  CEDAR CREEK BELOW BASTROP
225 ROSANKY 1 W
226 COLORADO RIVER AT SMITHVILLE
227  CARMINE 1 SSW
228  MULDOON 6 WSW
223 BUCKNERS CREEK NEAR MULDOON
230  COLORADO RIVER ABOVE LaGRANGE
231 LaGRANGE 5 NE
232  MOULTON 1 SSE
233  COLORADO RIVER AT FPP RIVER PLANT
234 UNAVAILABLE
235 LAKE FAYETTE AT FAYETTE POWER PLANT
236 UNAVAILABLE
237  UNAVAILABLE
238 INDUSTRY 3 W
233 HALLETTSVILLE 1 SSE
240 WEIMAR 7' S
241 CUMMINS CREEK NEAR FRELSBURG
242 BELLVILLE 1SW
243  COLORADO RIVER NEAR ALTAIR
244  EAGLE LAKE 3 WNW (PRAIRIE PLANT)
245 EAGLE LAKE 7 NE
246 EAGLE LAKE 4 WSW (RIVER TO PRAIRIE)
247  EAGLE LAKE 4 WSW (RIVER TO LAKE)
248 EAGLE LAKE 2 S (LAKE PLANT)
243 GARWOOD 5 NNW (RIVER PLANT)
250 COLORADO RIVER NEAR GARWOOD
251 SAN BERNARD RIVER AT EAST BERNARD
252  COLORADO RIVER NEAR GLEN FLORA
253  COLORADO RIVER AT WHARTON
254  DAMON 1 NNW
255 EL CAMPO 15 WSW
256  EL CAMPO 2 NW
257  LANE CITY 3 WSW (PLANT 2)
258  COLORADO RIVER NEAR LANE CITY
253  BAY CITY 3 W (PLANT)
260  BAY CITY 2 W (PLANT 1)
261  COLORADO RIVER AT BAY CITY
262  MIDFIELD
263 SARGENT 1 ENE
264  COLORADO RIVER AT MATAGORDA
265 MATAGORDA 1S
266 MATAGORDA 7 SW
267  MATAGORDA 8 SSW
COLORADO RIVER BASIN TEXAS

WATER CONTROL MANUAL
MANSFIELD DAM

HYDROLOGIC GAUGE NETWORK

SCALE: AS SHOWN

FORT WORTH DISTRICT, CORPS OF ENGINEERS

FORT WORTH, TEXAS, SEPTEMBER 2013
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LINES OF COMMUNICATION

Lower Colorado River

Corps of Engineers
Southwestern Division
Water Management Branch
469-487-7096

Authority (LCRA)
512-473-3200

Water Management Section

Corps of Engineers
Galveston District
Hydrology and
817-886-1551 AR A

Corps of Engineers
Fort Worth District

HYDRO
OPE?R’I\A/%E)NS OPERATIONS
CENTER CONTROL
CENTER

National Weather Service
River Forecast Center —
Fort Worth, Texas

USGS River Gages ||
DCP’S

NationalWeather Service
NWS MPE L— Weather Forecast Office (—
Austin-San Antonio, Texas

COLORADO RIVER BASIN TEXAS

WATER CONTROL MANUAL
MANSFIELD DAM

LINES OF COMMUNICATION

SCALE: AS SHOWN

FORT WORTH DISTRICT, CORPS OF ENGINEERS
FORT WORTH, TEXAS, SEPTEMBER 2013
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FLOOD RELEASE CRITERIA

IF THE RESERVOIR LEVEL IS FORECAST TO RISE TO AN ELEVATION
BETWEEN 681.0 AND 683.0, RELEASE A MINIMUM VOLUME OF 3,000 DSF

IN ACCORDANCE WITH CHANNEL CAPACITY SCHEDULE A. THE MAXIMUM DAILY
AVERAGE RATE OF RELEASE SHALL NOT EXCEED 7,500 CFS.

. IF THE RESERVOIR LEVEL IS FORECAST TO RISE TO BETWEEN ELEVATION

683.0 AND 685.0, RELEASE A MINIMUM OF 5,000 CFS AND A MAXIMUM OF
30,000 CFS IN ACCORDANCE WITH CHANNEL CAPACITY SCHEDULE A.

. SEASONAL POOL OPERATION:

IFF THE RESERVOIR LEVEL IS FORECAST TO RISE TO BETWEEN ELEVATION
685.0 AND 691.0;

a. DURING JAN. - APR., JUL. - AUG., NOV. - DEC., RELEASE A MINIMUM OF
5,000 CFS AND A MAXIMUM OF 30,000 CFS IN ACCORDANCE WITH
CHANNEL CAPACITY SCHEDULE A.

b. DURING MAY-JUN., SEPT. - OCT., RELEASE UP TO 30,000 CFS IN
ACCORDANCE WITH CHANNEL CAPACITY SCHEDULE B.

- IF THE RESERVOIR LEVEL IS FORECAST TO RISE TO BETWEEN ELEVATION

691.0 AND 710.0, RELEASE UP TO 30,000 CFS IN ACCORDANCE WITH CHANNEL
CAPACITY SCHEDULE B.

- IF THE RESERVOIR LEVEL IS FORECAST TO RISE TO BETWEEN ELEVATION

710.0 AND 714.0, RELEASE 50,000 CFS IN ACCORDANCE WITH CHANNEL CAPACITY
SCHEDULE C.

. IF THE RESERVOIR LEVEL IS FORECAST TO RISE TO AN ELEVATION BETWEEN

714.0 AND 722.0, THE RELEASE SHALL EQUAL THE ASSOCIATED PEAK FLOOD
INFLOW, BUT NOT TO EXCEED 90,000 CFS. AT THIS LEVEL THERE ARE NO
DOWNSTREAM CONTROL STAGES.

. IF THE RESERVOIR LEVEL IS FORECAST TO RISE ABOVE ELEVATION

722.0, THE OPENING OF THE REMAINING CLOSED CONDUIT GATES WILL
PROCEED UNTIL:

a. A REVISED FORECAST INDICATES THE POOL WILL PEAK AT OR
BELOW ELEVATION 722.0, AT WHICH TIME OPENING OF ADDITIONAL
CONDUIT GATES WILL CEASE.

OR

b. LCRA DIRECTS AN ALTERNATIVE COURSE OF ACTION FOR PROTECTING
THE SAFETY OF THE STRUCTURE.

CHANNEL CAPACITY SCHEDULE A. MINIMUM RELEASES MAY ONLY BE

REDUCED TO PREVENT THE FLOWS FROM EXCEEDING THE DOWNSTREAM
CONTROL STAGES OF:

33.0 FEET (30,000 CFS) AT AUSTIN
27.2 FEET (45,000 CFS) AT BASTROP
35.5 FEET (50,000 CFS) AT COLUMBUS

CHANNEL CAPACITY SCHEDULE B. RELEASES, WHEN COMBINED WITH LOCAL

FLOWS BELOW THE DAM, SHALL EQUAL BUT NOT EXCEED THE DOWNSTREAM
CONTROL STAGES OF:

33.0 FEET (30,000 CFS) AT AUSTIN
27.2 FEET (45,000 CFS) AT BASTROP
35.5 FEET (50,000 CFS) AT COLUMBUS

CHANNEL CAPACITY SCHEDULE C. RELEASES, WHEN COMBINED WITH LOCAL

FLOWS BELOW THE DAM, SHALL EQUAL BUT NOT EXCEED THE DOWNSTREAM
CONTROL FLOWS OF:

50,000 CFS AT AUSTIN
50,000 CFS AT BASTROP
50,000 CFS AT COLUMBUS

SPILLWAY
CREST

(TOP OF FLOOD
CONTROL POOL)

TOP OF JOINT
USE POOL

TOP OF
CONSERVATION
POOL

750
OPEN REMAINING CLOSED CONDUIT GATES OR LCRA DIRECTS AN
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4 3
v
=
'_
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=
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70 o
—1
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(o
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[
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o
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COLORADO RIVER BASIN TEXAS

WATER CONTROL MANUAL
MANSFIELD DAM

REFER TO CHAPTER 7-05. FLOOD CONTROL FLOOD CONTROL
REGULATION OF THIS MANUAL FOR MORE REGULATION
DETAILED RELEASE CRITERIA.

NOTE:

SCALE: AS SHOWN

FORT WORTH DISTRICT, CORPS OF ENGINEERS
FORT WORTH, TEXAS, SEPTEMBER 2013
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FORT WORTH DISTRICT, CORPS OF ENGINEERS
FORT WORTH, TEXAS, SEPTEMBER 2013
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RESERVOIR ELEVATION IN FEET M.S.L.
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SCALE: AS SHOWN

FORT WORTH DISTRICT, CORPS OF ENGINEERS
FORT WORTH, TEXAS, SEPTEMBER 2013
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DISCHARGE IN CUBIC FEET PER SECOND
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