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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 I), 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 
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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. 
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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 VII 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 

Forecaster, 
Water Management Section 

Chief, Water Resources 
Branch 

(817)866-1548(O)
Redacted PII

(817)886-1549(O)
Redacted PII

Supervisor, LCRA ROCC (512) 473-3200 (O) 
ext.2381
Redacted PII

Manager, LCRA River 
Operations 

Chief, Water Management 
Branch, SWD 

SWF Office Personnel 

Redacted PII

Redacted PII

LCRA Office Personnel 

Redacted PII

Redacted PII 

SWD Office Personnel 

Redacted PII

Redacted PII Water Management Branch, 
SWD 

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

(469)487-7096(O) 
Redacted PII

(469)487-7090(O) 
Redacted PII

m2echmgw
Highlight

m2echmgw
Highlight

m2echmgw
Highlight

m2echmgw
Highlight

m2echmgw
Highlight

m2echmgw
Highlight

m2echmgw
Highlight

m2echmgw
Highlight

m2echmgw
Highlight

m2echmgw
Highlight

m2echmgw
Highlight

m2echmgw
Highlight



a 
 

Mansfield Dam 
(Marshall Ford Dam) 

Colorado River 
Colorado River Basin, TX 

 
 

Water Control Manual 
 
 

TABLE OF CONTENTS 
 
TITLE PAGE .......................................................................................................... i 
MANSFIELD DAM PHOTOGRAPH ....................................................................... ii 
NOTICE TO USERS OF THIS MANUAL .............................................................. iii 
EMERGENCY REGULATION ASSISTANCE PROCEDURES ............................ v 
TABLE OF CONTENTS ....................................................................................... a 
PERTINENT DATA ............................................................................................... A 
 
 
Paragraph Title Page 
 
 I - Introduction 
 
1-01. Authorization ........................................................................................... 1-1 
1-02. Purpose and Scope ................................................................................ 1-1 
1-03. Related Manuals and Reports ................................................................ 1-1 
1-04. Project Owner ......................................................................................... 1-1 
1-05. Operating Agency ................................................................................... 1-2 
1-06. Regulating Agencies ............................................................................... 1-2 
 
 II - Description of Project 
 
2-01. Location .................................................................................................. 2-1 
2-02. Purpose .................................................................................................. 2-1 
2-03. Physical Components ............................................................................. 2-1 
 a. Embankment ................................................................................ 2-2 
 b. Spillway ........................................................................................ 2-2 
 c. Outlet Works ................................................................................ 2-2 
 d. Hydroelectric Power Facilities ...................................................... 2-3 
2-04. Related Control Facilities ........................................................................ 2-4 
2-05. Real Estate Acquisition ........................................................................... 2-4 

a.  Land Purchased by LCRA ............................................................ 2-4 
b.   Flowage Easements Obtained by LCRA ...................................... 2-4 

2-06. Public Facilities ....................................................................................... 2-5 
a. Pace Bend Recreation Area ......................................................... 2-5 

 
 



 TABLE OF CONTENTS (continued) 
 

b 
 

Paragraph Title Page 
 

b. Arkansas Bend Park .................................................................... 2-5 
c. Sandy Creek Park ........................................................................ 2-5 
d. Cypress Creek Park ..................................................................... 2-5 
e.  Mansfield Dam Park ..................................................................... 2-5 
f. Hippie Hollow ............................................................................... 2-5 
g.  Bob Wentz at Windy Point ........................................................... 2-5  
h. Camp Creek ................................................................................. 2-5 
i. Shaffer Bend Recreation Area ..................................................... 2-5 
j. Narrows Recreation Area ............................................................. 2-5 
k. Grelle Recreation Area ................................................................. 2-6 
l. Turkey Bend Recreation Area ...................................................... 2-6  
m.  Muleshoe Bend Recreation Area ................................................. 2-6 
n.  Gloster Bend ................................................................................ 2-6 
o.  Westcave Preserve ...................................................................... 2-6 
p. Dink Pearson Park ....................................................................... 2-6 
q. Tom Hughes Park ........................................................................ 2-6 

 
 III - History of Project 
 
3-01. Authorization ........................................................................................... 3-1 
3-02. Planning and Design ............................................................................... 3-1 
3-03. Construction ............................................................................................ 3-1 
3-04. Related Projects ..................................................................................... 3-2 
3-05. Modifications of Regulations ................................................................... 3-3 
 a. Flood Control by Marshall Ford – 1937 ........................................ 3-3 
 b. Contract of 1941 ........................................................................... 3-3 
 c. Regulations of May 1944 ............................................................. 3-3 
 d. Flood Control Act of 1944 ............................................................ 3-3 
 e. Regulation of May 1951 ............................................................... 3-4 
 f. Interim Regulations of April 1976 ................................................. 3-4 
 g. Regulations of April 1979 ............................................................. 3-4 
 h. Termination of Contracts .............................................................. 3-5 
 i.  Colorado River Flood Damage Evaluation Project ....................... 3-5 
3-06. Principal Complaints or Mishaps ............................................................. 3-6 
 a. Lake Travis Area .......................................................................... 3-6 
 b. Downstream of Lake Travis Area ................................................. 3-7 
 
 IV - Watershed Characteristics 
 
4-01. Characteristics ........................................................................................ 4-1 
 a. General ........................................................................................ 4-1 
 b. Tributaries .................................................................................... 4-1 
4-02. Topography ............................................................................................. 4-1 
 a.  The Great Plains  ......................................................................... 4-1 



 TABLE OF CONTENTS (continued) 
 

c 
 

Paragraph Title Page 
  

b. The North Central Plains .............................................................. 4-2 
 c. The Gulf Coastal Plains ............................................................... 4-2 
4-03. Geology, Soils, and Ground Water ......................................................... 4-2 
 a.  Geology  ....................................................................................... 4-2 
 b. Soils ............................................................................................. 4-3 
 c. Groundwater ................................................................................ 4-3 
4-04. Sediment ................................................................................................. 4-3 
4-05. Climate .................................................................................................... 4-3 
 a. Temperature ................................................................................ 4-4 
 b. Precipitation ................................................................................. 4-4 
 c. Snowfall ....................................................................................... 4-4 
 d. Evaporation .................................................................................. 4-4 
 e. Winds ........................................................................................... 4-4 
4-06. Storms and Floods .................................................................................. 4-7 
 a. Storms .......................................................................................... 4-7 
 b. Floods .......................................................................................... 4-9 
4-07. Runoff Characteristics........................................................................... 4-16 
4-08. Water Quality ........................................................................................ 4-16 
4-09. Channel and Floodway Characteristics................................................. 4-16 
 a. Mansfield Dam to Tom Miller Dam ............................................. 4-17 
 b. Tom Miller Dam to Longhorn Dam ............................................. 4-17 
 c. Longhorn Dam to Columbus, Texas ........................................... 4-17 
 d. Columbus, Texas to Gulf of Mexico ........................................... 4-17 
4-10. Upstream Structures ............................................................................. 4-18 
4-11. Downstream Structures ........................................................................ 4-18 
4-12. Economic Data ..................................................................................... 4-19 
 a. Population .................................................................................. 4-19 
 b. Agriculture .................................................................................. 4-19 

c.   Industry ...................................................................................... 4-19 
d.   Flood Damages .......................................................................... 4-20 
e.  Potential Lake Travis Shoreline Damages ................................. 4-21 

 
V - Data Collection and Communication Networks 

 
5-01. Hydrometeorological Stations ................................................................. 5-1 
 a. Facilities ....................................................................................... 5-1 
 b. Reporting ..................................................................................... 5-2 
 c. Maintenance ................................................................................ 5-3 
5-02. Water Quality Stations ............................................................................ 5-3 
5-03. Sediment Stations ................................................................................... 5-4 
5-04. Recording Hydrologic Data ..................................................................... 5-4 
 a. River and Stream Stages ............................................................. 5-4 
 b. Lake Elevations and Gated Releases .......................................... 5-4 
 c. Precipitation ................................................................................. 5-5 



 TABLE OF CONTENTS (continued) 
 

d 
 

Paragraph                                          Title Page 
 

d. Weather Reports .......................................................................... 5-5 
 e. Hydropower Production and Releases ......................................... 5-5 
5-05. Communication Network ......................................................................... 5-5 
5-06. Communication with Mansfield Dam ....................................................... 5-5 
 a. LCRA River Operations Control Center (ROCC) with project  
  Office ............................................................................................ 5-5 
 b. Between LCRA and Others .......................................................... 5-6 
5-07. Project Reporting Instructions ................................................................. 5-7 
5-08. Warnings ................................................................................................. 5-8 
5-09. Routine Information for Public Release................................................... 5-9 
 
 VI - Hydrologic Forecasts 
 
6-01. General ................................................................................................... 6-1 
 a. Role of Corps of Engineers .......................................................... 6-1 
 b. Role of LCRA ............................................................................... 6-1 
 c. Role of Other Agencies ................................................................ 6-1 
6-02. Flood Condition Forecasts ...................................................................... 6-2 
 a. Requirements ............................................................................... 6-2 
 b. Methods ....................................................................................... 6-2 
6-03. Conservation Purpose Forecasts ............................................................ 6-4 
6-04. Long-Range Forecasts ........................................................................... 6-4 
6-05. Drought Forecast .................................................................................... 6-4 
  
 VII - Water Control Plan 
 
7-00 Division of Responsibilities ..................................................................... 7-1 
7-01. General Objectives ................................................................................. 7-2 
7-02. Project Constraints ................................................................................. 7-2 
7-03. Overall Plan For Water Control ............................................................... 7-2 
7-04. Standing Instructions to the LCRA .......................................................... 7-3 
 a. Normal Operations in the Conservation Pool ............................... 7-3 
 b. Normal Operations in the Flood Pool ........................................... 7-3 
 c. Unusually High Lake Level or Questionable Dam  
  Safety Conditions ......................................................................... 7-4 
 d. During Communication Outage .................................................... 7-4 
 e. During Emergency Events ........................................................... 7-4    
7-05. Flood Control Regulation ........................................................................ 7-4 
 a. General ........................................................................................ 7-4 
 b. Normal Flood Control Regulations ............................................... 7-5 
 c. Emergency Flood Control Regulations ......................................... 7-7 
7-06. Recreation .............................................................................................. 7-7 
 a. Upstream Recreation ................................................................... 7-7 
 b. Downstream Recreation ............................................................... 7-7 



 TABLE OF CONTENTS (continued) 
 

e 
 

Paragraph Title Page 
 
7-07. Water Quality .......................................................................................... 7-7 
7-08. Fish and Wildlife ..................................................................................... 7-7 
7-09. Water Supply .......................................................................................... 7-7 
7-10. Hydroelectric Power ................................................................................ 7-8 
7-11. Navigation ............................................................................................... 7-8 
7-12. Colorado River Basin Drought Contingency Plan ................................... 7-8 
7-13. Flood Operation Emergencies ................................................................ 7-8 
7-14. Other ....................................................................................................... 7-9 
7-15. Deviation from Normal Flood Control Regulation .................................... 7-9 
 a. Emergencies ................................................................................ 7-9 
 b. Unplanned Minor Deviations ........................................................ 7-9 
 c. Unplanned Major Deviations ...................................................... 7-10 
 d. Planned Deviations .................................................................... 7-10 
7-16. Operation Curves .................................................................................. 7-10 

VIII - Effect of Water Control Plan 

8-01. General ................................................................................................... 8-1 
8-02. Flood Control .......................................................................................... 8-1 
 a. Spillway Design Flood .................................................................. 8-1 
 b. Probable Maximum Flood ............................................................ 8-1 
 c. Standard Project Flood ................................................................ 8-2 
8-03. Recreation .............................................................................................. 8-3 
8-04. Water Quality .......................................................................................... 8-3 
8-05. Fish and Wildlife ..................................................................................... 8-3 
8-06. Water Supply .......................................................................................... 8-4 
8-07. Hydroelectric Power ................................................................................ 8-6 
8-08. Navigation ............................................................................................... 8-6 
8-09. Drought Management Plan ..................................................................... 8-7 
8-10. Flood Emergency Action Plans ............................................................... 8-7 
8-11. Frequencies ............................................................................................ 8-7 
 a. Inflow Frequency .......................................................................... 8-7 
 b. Pool Elevation Duration and Frequency ....................................... 8-7 
 c. Key Control Points ....................................................................... 8-8 
8-12. Other Studies .......................................................................................... 8-8 
 a. Examples of Regulation ............................................................... 8-8 
 b. 1% ACE Frequency Flood ............................................................ 8-9 
  

IX - Water Control Management 
 

9-01. Responsibilities and Organization ........................................................... 9-1 
 a. Bureau of Reclamation ................................................................. 9-1 
 b. Corps of Engineers ...................................................................... 9-1 
 c. Lower Colorado River Authority ................................................... 9-1 



 TABLE OF CONTENTS (continued) 
 

f 
 

Paragraph Title Page 
 
 d. Other Federal Agencies ............................................................... 9-2 

e. State and County Agencies .......................................................... 9-2 
 f. Private Organizations ................................................................... 9-2 
9-02. Interagency Coordination ........................................................................ 9-2 
 a. Local Press and Bulletins ............................................................. 9-2 
 b. National Weather Service ............................................................ 9-2 
 c. U.S. Geological Survey ................................................................ 9-2 
 d. Power Marketing Agency ............................................................. 9-2 
 e. Other Federal, State or Local Agencies ....................................... 9-2 
9-03. Interagency Agreements ......................................................................... 9-3 
9-04. Commissions, River Authorities, Compacts and Committees ................. 9-3 
9-05. Reports ................................................................................................... 9-3 
 a. Daily Report ................................................................................. 9-3 
 b. Monthly Reports ........................................................................... 9-3 
 c. Flood Situation Reports ................................................................ 9-3 
 d. Post Flood Reports ...................................................................... 9-3 
 e. Annual Report .............................................................................. 9-3 
  

TABLE INDEX 
 
Table Title Page 
 
1-1 Control Points for Mansfield Dam Operation ........................................... 1-2 
1-2 Regulating Agencies ............................................................................... 1-3 
3-1 Summary of Construction Activities ........................................................ 3-2 
3-2     Lower Colorado River Authority Projects ................................................ 3-3  
4-1     Average Monthly and Annual Temperatures in Degrees Fahrenheit  
           Colorado River Basin .............................................................................. 4-5 
4-2     Monthly and Annual Precipitation in Inches ............................................ 4-6 
4-3 Monthly and Annual Evaporation and Wind Data at Austin, Texas ......... 4-7 
4-4 Major Storms on Colorado River Basin, 1900-2011  
 Storm Precipitation in Inches .................................................................. 4-8 
4-5 Major Storms and Floods, Colorado River Basin ............................... T4.5-1 
4-6 Major Floods in Colorado River basin, 1869-1940 Data Prior to Mansfield 

Dam Impoundment – Sept. 1940 ....................................................... T4.6-1 
4-7 Major Floods in the Colorado River Basin, 1940-2011 
 Pertinent Gauge Data Following Impoundment of Mansfield Dam ....... 4-10 
4-8 Mansfield Dam and Lake Travis Computed Monthly and Annual Inflow  
 Volumes in Thousands of Acre-Feet .................................................. T4.8-1 
4-9 Mansfield Dam and Lake Travis Inflow Volume Frequencies ............ T4.9-1 
4-10 Highland Lakes above Mansfield Dam.................................................. 4-18 
4-11 Structures below Mansfield Dam .......................................................... 4-19 
4-12 2010 Population of Counties within the Middle Colorado River Basin .. 4-20 
4-13 Population Data .................................................................................... 4-20 



 TABLE OF CONTENTS (continued) 
 

g 
 

 
Table Title Page 
 
4-14 2007 Agricultural Production of Counties Located Near the Mansfield Dam 

(Lake Travis) Area ................................................................................ 4-21 
4-15 Employment in Counties within the Lake Travis/Austin Area ................ 4-22 
5-1 Key Regulating Stations .......................................................................... 5-2 
5-2 Tabulation of Office Telephone Numbers ............................................... 5-6 
5-3 Law Enforcement Agencies .................................................................... 5-8 
6-1  Flood Crest Travel Times ........................................................................ 6-6 
7-1 Control Discharge at Key Downstream Control Points ........................... 7-5 
7-2 Mansfield Dam and Lake Travis Normal Flood Control Regulations 

Schedule ............................................................................................ T7.2-1 
7-3 Discharge (cfs) vs. Elevation for One Open Flood  
 Conduit Mansfield Dam ...................................................................... T7.3-1 
7-4(a) Lake Travis Elevation-Capacity  ...................................................... T7.4a-1 
7-4(b) Lake Travis Elevation-Area Surface Area in Acres .......................... T7.4b-1 
8-1 Schedule of Recommended Instream Flows for the Colorado River 

Downstream of Austin (cfs) ..................................................................... 8-5 
8-2 Schedule of Recommended Colorado River Freshwater Inflow Volumes to 

Matagorda Bay ....................................................................................... 8-6 
8-3 Current Demand Phase Freshwater Inflow Triggers Flow Levels ........... 8-6 
9-1 Tabulation of Reports.............................................................................. 9-4  

 
EXHIBIT INDEX 

 

Exhibit                                                   Title  
 
EXHIBIT A:  Supplementary Pertinent Data 
EXHIBIT B:  Emergency Relief Appropriation Act of 1935 
EXHIBIT C:  Section 3, Rivers and Harbors Act of 1937 
EXHIBIT D:   Cooperative Agreement between United States and the Lower 

Colorado River Authority 
EXHIBIT E: Contract Between Lower Colorado River Authority and the United 

States 
EXHIBIT F: Bureau of Reclamation Regulation Governing the Operation and 

Maintenance of Marshall Ford Dam 
EXHIBIT G: Termination of Contracts 
EXHIBIT H: Texas Board of Water Engineers Permit 1260 
EXHIBIT I: Section 7, Flood Control Act of 1944 
EXHIBIT J: Federal Register (16 FR 4543, 16 May 1951) 
EXHIBIT K: Federal Register (41 FR 15005, 9 April 1976) 
EXHIBIT L: Federal Register (44 FR 24551, 26 April 1979) 
EXHIBIT M: Standing Instructions to Dam Tender – Mansfield Dam 
EXHIBIT N:   Use of Storage Allocated for Flood Control and Navigation at Non-

Corps Projects (ER 1110-2-241) 



 TABLE OF CONTENTS (continued) 
 

h 
 

Exhibit                                                   Title 
 
EXHIBIT O:   Letter of Understanding and Water Control Agreement between the 

U.S. Army Corps of Engineers and the Lower Colorado River 
Authority 

 
PLATE INDEX 

 

Plate Title 
 
1-01 Watershed Map 
2-01 Location Map 
2-02 Embankment Plan and Elevations 
2-03 Hydroelectric Plant 
2-04 Public Use Areas 
4-01 Flood Crest Travel Times 
4-02a January Inflow Frequency Historic Record 
4-02b January Inflow Frequency SUPER Simulations 
4-03a February Inflow Frequency Historic Record 
4-03b February Inflow Frequency SUPER Simulations 
4-04a March Inflow Frequency Historic Record 
4-04b March Inflow Frequency SUPER Simulations 
4-05a April Inflow Frequency Historic Record 
4-05b April Inflow Frequency SUPER Simulations 
4-06a May Inflow Frequency Historic Record 
4-06b May Inflow Frequency SUPER Simulations 
4-07a June Inflow Frequency Historic Record 
4-07b June Inflow Frequency SUPER Simulations 
4-08a  July Inflow Frequency Historic Record 
4-08b July Inflow Frequency SUPER Simulations  
4-09a August Inflow Frequency Historic Record 
4-09b August Inflow Frequency SUPER Simulations 
4-10a September Inflow Frequency Historic Record 
4-10b September Inflow Frequency SUPER Simulations 
4-11a October Inflow Frequency Historic Record 
4-11b October Inflow Frequency SUPER Simulations 
4-12a November Inflow Frequency Historic Record 
4-12b November Inflow Frequency SUPER Simulations 
4-13a December Inflow Frequency Historic Record 
4-13b December Inflow Frequency SUPER Simulations 
4-14 Discharge Rating Curve Colorado River at Austin (08158000) 
4-15 Discharge Rating Curve Colorado River at Bastrop (08159200) 
4-16 Discharge Rating Curve Colorado River at LaGrange (08160400) 
4-17 Discharge Rating Curve Colorado River at Columbus (08161000) 
4-18 Discharge Rating Curve Colorado River at Wharton (08162000) 
4-19 Damage vs. Discharge Marshall Ford Dam (Mansfield) to Tom Miller 

Dam-Lake Austin 



 TABLE OF CONTENTS (continued) 
 

i 
 

Plate Title 
 
4-20 Damage vs. Discharge Tom Miller Dam to Longhorn Dam-Lady Bird 

Lake 
4-21 Damage vs. Discharge Austin Gauge Reach 
4-22 Damage vs. Discharge Bastrop Gauge Reach 
4-23 Damage vs. Discharge Columbus Reach 
4-24 Damage vs. Discharge Wharton County 
4-25 Damage vs. Discharge Matagorda County 
4-26 Damage vs. Pool Elevation Lake Travis 
5-01 Watershed Map with Pertinent Streamflow Gauges 
5-02 Hydrologic Gauge Network 
5-03 Lines of Communication 
7-01 Flood Control Regulation 
7-02 Conduit Discharge Rating Curve 
7-03 Spillway Discharge Rating Curve 
7-04a Turbine Performance Curves for Units 1 & 3 
7-04b Turbine Performance Curves for Unit 2  
7-05 Tailwater Rating Curve 
8-01 1991 Mansfield Dam PMF Routings 
8-02 Annual Maximum Daily Inflow Frequency 
8-03a  Annual Inflow Frequency Historic Record 
8-03b Annual Inflow Frequency SUPER Simulations 
8-04a Pool Elevation Duration (1942-2011) Historic Record 
8-04b Pool Elevation Duration (1930-2007) SUPER Simulations 
8-05 Pool Elevation Probability Curve 
8-06 Period of Record Lake Level  
8-07 Colorado River Basin Model 
9-01  Organization for Flood Control Regulation 
9-02 Daily Report 
9-03 Monthly Reservoir Report 
 



 

A
 

PERTINENT DATA – MANSFIELD DAM (MARSHALL FORD DAM) AND LAKE TRAVIS 
(See Exhibit A for Supplementary Data) 

 
LOCATION OF DAM: OUTLET WORKS: 
In Travis County, R.M. 322.2 on the Colorado No. and Type:  24 double-gated conduits 
River approximately 12 miles N.W. of Austin, TX Dimension:  8.5 feet diameter 
 Invert Elevation:  535.75 feet 

Discharge Control:  
     Service gates: Paradox type 
     Emergency gates: Ring-follower type 

DRAINAGE AREA ABOVE MANSFIELD DAM:   
Contributing Area:    27,352 sq. 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 sq. 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: 
Length: 

Earth fill & concrete gravity 
7,336 feet 

UNCONTROLLED DRAINAGE AREA ABOVE DOWNSTREAM KEY CONTROL 
POINT (USGS GAGING STATIONS): 

Max. Height: 278 feet Austin (08158000)    256 sq. mi. 
Top Width: 28.5 – 35 feet Bastrop (08159200) 1,226 sq. mi. 
  Columbus (08161000) 2,887 sq. mi. 
SPILLWAY:    
Type: Concrete Ogee, Uncontrolled   
Length: 700 feet with 5-140’ overflow bays   
Crest Elev.: 714 feet    
                                    Reservoir Capacity 

Feature 
Elevation  

(Feet) 
Lake Area 

(Acres) 
Incremental 

(ac-ft) 
Accumulative 

(ac-ft) 
Runoff 

(inches) 
Outlet Works Capacity 

(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      
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MANSFIELD DAM AND LAKE TRAVIS 
WATER CONTROL MANUAL 

 
 

I - 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  30,0001/ 

Colorado River at Bastrop 08159200  45,0001/ 

Colorado River at Columbus 08161000            50,000 

   
1/ 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 & 
Telephone Number 

Authority 

Lower Colorado 
River Authority 

River Operations 
3601 Lake Austin Blvd. 
Austin, Texas 78767 
(512) 578-2538 

Project Owner 
(See Exhibit E and 
Exhibit G) 
 

Dept. of the Army Corps 
of Engineers 

Fort Worth District 
Water Management 
Section 
819 Taylor Street 
Fort Worth, Texas 
76102 
(817) 886-1551 

Flood Control 
Responsibility 
(Section 7 of the Flood 
Control Act of 1944) 
(See Exhibit I) 
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II - 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.  
 



 2-2 
 

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. 
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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. 
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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.   
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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.  
 
o.   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.  
 
q.   Tom Hughes Park.  This park includes primitive trails and is an 

excellent location to swim or watch the sunset over Lake Travis.   
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III - 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. 
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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. 
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TABLE 3-2 

LOWER COLORADO RIVER AUTHORITY PROJECTS 
 

Dam Lake Deliberate 
Impoundment  
Began 

Conservation 
Storage 
(Ac-Ft)1/ 

    
    
Buchanan Dam Lake Buchanan May 1937     886,626 
    
Roy Inks Dam Lake Inks June 1938       14,074 
    
Alvin Wirtz Dam Lake Lyndon B. 

Johnson 
May 1951     133,090 

    
Max Starcke Dam Lake Marble Falls July 1951        7,486 
    
Mansfield Dam Lake Travis September 1940 1,134,956 
    
Tom Miller 
(Present Dam) 

Lake Austin 1939      24,644 

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

3-05. Modification of Regulations. 
 
 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 major 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.   
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 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. 
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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. 
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 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 28o 22' and 33o 58' and between longitudes 95o 57' and 103o 
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).  It is 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 63o F at Colorado City to 69o F at Austin.  The maximum 
summer temperatures vary from 109o F to 117o F and the minimum winter 
temperatures from -9o F to -2o 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 
 

Years of 
Record1/ 

Big Spring 
1948-2011 

Colorado 
City 

1981-2010 

San Angelo 
WSO-AP 

1981-2010 

Ballinger 
1 SW 

1981-2010 
Coleman 

1981-2010 
Llano 

1981-2010 
Fredericksburg 

1981-2010 
Austin 

1981-2010 
 

Jan 
 

 
43.7 

 
42.7 

 
44.2 

 
45.0 

 
46.4 

 
47.7 

 
47.1 

 
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 
 1/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 

 

Years of 
Record1/ 

Big Spring 
1948-2010 

Colorado 
City 

1898-2008 

San Angelo 
WSO-AP 

1947-2010 

Ballinger 
1 SW 

1897-2010 
Coleman 

1896-2010 
Llano 

1896-2010 
Fredericksburg 

1896-2010 
Austin 

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 2.12 2.64 2.66 2.83 2.89 

May 
 

2.69 2.88 2.02 3.49 4.12 3.63 3.60 4.16 

Jun 
 

2.29 2.3 2.69 2.52 3.27 2.71 3.11 3.60 

Jul 
 

1.81 2.22 1.61 1.59 2.14 1.79 2.15 1.98 

Aug 
 

2.18 2.28 3.78 2.18 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 27.11 29.59 33.04 
 1/Some weather stations may have periods of missing data in the years of record shown.   
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TABLE 4-3 
MONTHLY AND ANNUAL EVAPORATION AND 

WIND DATA AT AUSTIN, TEXAS 
 

1/ 1941-2011 
2/ 1941-2007 from SUPER input data. 2008-2011 LCRA Daily Values. 
3/ 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.   

 
 
 
 
 

EVAPORATION WIND VELOCITY3/ 

Month Years of 
Record1/ 

Avg. Evap.2/ From 
Lake Surface 

(inches) 

Years of 
Records 

Average 
m.p.h. 

Years of 
Records 

Fastest 
Mile 

       

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 



 

                4-8 
 

 

 
 

TABLE 4-4 
MAJOR STORMS ON COLORADO RIVER BASIN, 1900-20111/ 

STORM PRECIPITATION IN INCHES 
 
Storm  Date2/ San Angelo Llano Fredericksburg3/ 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 
     
 

1/ 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.   
2/ In some storm events the rainfall amounts may have been caused by more than one weather system. 
3/ 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. 
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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. 
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TABLE 4-7 
MAJOR FLOODS IN THE COLORADO RIVER BASIN, 1940-2011 

PERTINENT GAUGE DATA FOLLOWING IMPOUNDMENT 
OF MANSFIELD DAM – SEPT. 1940 

Date 
Stage/ 

Discharge 
 (Feet)     (CFS) 

Stage/ 
Discharge 

 (Feet)       (CFS) 

Stage/ 
Discharge 

(Feet)     (CFS) 

Stage/ 
Discharge 

(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 
1/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. 
 

1. 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 

Colorado River 
Near San 

Saba 

Llano River 
At Llano 

 

Pedernales 
River 

Near Johnson 
City 

Colorado 
River 

At Austin1/ 
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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-June 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. Ivie 
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. 
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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. Ivie 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 

 

Structure Impoundment 
Contributing 

Drainage 
Area 

Regulating 
Agency 

Conservation 
Pool Storage 

  (sq. mi.)  (AC-FT)1/ 

     
Buchanan 
Dam 

Lake 
Buchanan 20,512 LCRA 886,626 

 
Roy Inks Dam Lake Inks 20,552 LCRA 14,074 
 
Alvin Wirtz 
Dam 

Lake Lyndon 
B. Johnson 25,523 LCRA 133,090 

 
Max Starcke 
Dam 

Lake Marble 
Falls 25,605 LCRA 7,486 

 
    

1/ TWDB 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.   
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TABLE 4-11 
STRUCTURES BELOW 

MANSFIELD DAM 
 

Structure Impoundment 
Contributing 

Drainage 
Area 

Regulating 
Agency 

Conservation 
Pool Storage 

  (sq. mi.)  (AC-FT)1/ 

     
Tom Miller Dam Lake Austin 27,443 LCRA 24,644 
Longhorn Dam Lady Bird Lake 27,600 City of Austin 7,013 
     
1/ 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. 
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TABLE 4-12 
2010 POPULATION OF COUNTIES WITHIN THE 

MIDDLE COLORADO RIVER BASIN1/ 

 

  
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 

 

Area 
Census 

1950 
Census 

1970 
Census 

1990 
Census 

2010 
Growth 

1990-2010 
      

Williamson 38,853 37,305 139,551 422,679 303% 

Austin MSA1/ 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% 
      
1/ 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 

County                       2010 Populations 
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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) AREA1/ 

 
Acres Planted (in thousands) 

Product Blanco 
County 

Burnet 
County 

Hays 
County 

Travis 
County 

Williamson 
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* 2.4 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 
cropland 

 
261.0 

 
410.0 

 
    223.3 

 
462.0 

 
1,306.0 

Cattle (1000 head) 20.7 32.6 16.3 24.2 79.1 
Crop Income 
($1000) 

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

Livestock Income 
($1000) 

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

      
Total Agricultural 
Income ($1000) 

 
16,876 

 
10,762 

 
8,883 

 
21,534 

 
188,816 

*D-Withheld to avoid disclosing data for individual operations. 
1/ www.agcensus.usda.gov  
  

http://www.agcensus.usda.gov/
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TABLE 4-15 
EMPLOYMENT IN COUNTIES WITHIN THE LAKE TRAVIS/AUSTIN AREA1/ 

 

Industry Burnet 
County 

Travis 
County 

Williamson 
County 

    
Agriculture, Forestry, Fishing, 
Hunting, and Mining 

817 2,230 1,683 

Transportation, Warehousing, 
and Utilities 

822 15,381 7,115 

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 
Management 

1,741 78,475 26.372 

Education, Health, and Social 
Services 

3,350 102,857 38,475 

Arts, Entertainment, Recreation 1,726 53,983 13,766 
Accommodation, and Food 
Services Public Administration 

882 33,435 11,778 

Other 822 26,136 8,442 
    
Total 19,019 522,183 197,039 
1/2006-2010 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. Ivie 
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.lcra.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 

Number 
Location Personnel 

    
Water Resources 
Branch - USACE 
 

817-886-1549 Fort Worth Jerry Cotter 

LCRA – ROCC 
Plans Section 

512-578-2538 Austin Dan Yates 
 
 

LCRA – ROCC 
Hydro Controls 
Section 

512-578-3058 Austin Scott Hausmann 
 
 
 

NWS - WGRFC 817-831-3289 Fort Worth Tom Donaldson 
 

http://floodstatus.lcra.org/
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TABLE 5-2 
 TABULATION OF OFFICE TELEPHONE NUMBERS 

(continued) 
 

 
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. 

Office Telephone 
Number 

Location Personnel 

    
NWS - WFO 830-606-3617 New Braunfels Joe Arellano 

 
Austin/San Antonio 
USGS  
 

512-873-3002 
 

Austin 
 

Joseph Capesius 
 

Hydrology and 
Hydraulics Branch - 
USACE 

409-766-3113 
 

Galveston Charles Scheffler 
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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 (512) 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). 

http://www.swf-wc.usace.army.mil/
http://www.swf-wc.usace.army.mil/
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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. 
Ivie 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. 
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TABLE 6-1 
FLOOD CREST TRAVEL TIMES 

 
LCRA & USGS  
Stream Gauges                          

Approximate Time  
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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VII - 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 VII 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 Outage.  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 Regulation. 

 
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) 
(ii) Llano River at Llano (08151500) 
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(iii)  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 

 

 
Station 

USGS 
Station ID 

 
Control Stage 

(ft) 

Control 
Discharge 

(cfs) 
    
*Austin 08158000 33.0 30,000 
  NA 

1/ 50,000 
Bastrop 08159200 27.2 45,000 
  NA 

1/ 50,000 
Columbus 08161000 35.5 1/ 50,000 
    
1/ 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). 

 
(a). 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: 
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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, 
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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.   
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7-14.    Other.  There are no other issues associated with this project. 
 

7-15.  Deviation From Normal Flood Control Regulation.  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 majority 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 
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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. 
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 VIII - 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)1/ 
 

 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-

Average 828 895 1020 977 1316 1440 895 516 610 741 755 737 
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 

1/ 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 
Category1/ 

Operational Criteria Applicable in the 
Individual Months (ac-ft) 

Monthly (ac-ft) 

Spring 
(March-June) 

Fall 
(July-Oct.) 

Intervening 
(Nov.-Feb.) 

N/A 

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 

1/As 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 MAF1/ 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 

1/As 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 
50th 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 
 

Name of Report When Required Regulation 
Requiring Report Plate 

    
Morning Report Daily  9-2 
 
Monthly Reservoir 
Report 

Monthly 
 
ER 1110-2-240 9-3 

 
Flood Situation      
Report 

During Floods 
 
ER 500-1-1  

 
Post Flood  
Reports     

 
Following a Flood 
Causing  Major 
Damage 
 

 
ER 500-1-1 

 

Annual Reports Annually ER 1110-2-240  
    

 



 

 

Tables 
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TABLE 4-5 
MAJOR STORMS AND FLOODS, COLORADO RIVER BASIN 

 
 

Date of 
Storm 

Storm 
Center 

Duration 
(days) 

Peak 
Rainfall 
(inches) 

River 
Gauge 

Location 

Peak 
Discharge 

(cfs) 

Routed 
Peak 

Discharge 
(cfs) 

Date of 
Peak 

Flood 
Volume 
(ac-ft) 

Flood 
Volume 
(inches) 

Jul 1869 - - - Austin 520,000 - Jul 7 - - 
Apr 1900 - - - Austin 236,0001/ - Apr 7 - - 
Dec 1913 Austin 5 14.07 Austin 164,000 - Dec 4 1,907,900 1.36 

Jun 1935 Segovia 8 18.30 

San Saba 
Llano 
Austin 

Smithville 
Columbus 

64,000 
388,000 
481,000 
305,000 
177,000 

- 
- 

60,0002/ 

- 

- 

Jun 15 
Jun 14 
Jun 15 
Jun 16 
Jun 19 

98,200 
- 

3,290,000 
- 

2,944,800 

0.61 
- 

2.34 
- 

1.90 

Sep 1936 Ft. 
McKavett 3 30.00 

San Saba 
Austin 

Smithville 
Columbus 

219,000 
234,000 
148,000 
123,000 

- 
150,0002/ 

- 
- 

Sep 21 
Sep 28 
Sep 29 
Oct 2 

2,147,000 
3,247,800 

- 
3,333,900 

2.19 
2.31 

- 
2.13 

Jul 1938 Sloan 6 21.24 

San Saba 
Austin 

Smithville 
Columbus 

224,800 
276,000 
209,000 
156,000 

- 
157,0002/ 

- 
- 

Jul 23 
Jul 25 
Jul 27 
Jul 29 

2,062,100 
2,439,500 

- 
2,063,600 

2.09 
1.74 

- 
1.33 
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TABLE 4-5 
MAJOR STORMS AND FLOODS, COLORADO RIVER BASIN 

(CONTINUED) 
 

Date of 
Storm 

Storm 
Center 

Duration 
(days) 

Peak 
Rainfall 
(inches) 

River 
Gauge 

Location 

Peak 
Discharge 

(cfs) 

Routed 
Peak 

Discharge 
(cfs) 

Date of 
Peak 

Flood 
Volume 
(ac-ft) 

Flood 
Volume 
(inches) 

Sep 1952 Near 
Blanco 3 28.80 

San Saba 
Llano 

Johnson 
City 

Austin 

69,000 
232,000 
441,000 

 
3,720 

- 
- 
- 
 

803,0003/ 

Sep 11 
Sep 10 
Sep 11 

 
Sep 17 

219,900 
231,500 
370,000 

 
- 

0.22 
1.03 
7.33 

 
- 

Apr-Jun 
1957 

(Various 
Locations) 120 - 

San Saba 
Llano 
Austin 

66,200 
47,200 
40,800 

- 
- 

426,0003/ 

May 14 
May 27 
Jun 4 

1,587,600 
401,800 

- 

1.61 
1.78 

- 

Dec 1991 Medina 6 15.59 

San Saba 
Llano 

Johnson 
City 

Austin 

26,000 
83,500 
89,000 

 
- 

- 
- 
- 
 

260,0003/ 

Dec 20 
Dec 20 
Dec 21 

 
Dec 21 

50,300 
183,500 
192,400 

 
- 

0.31 
0.82 
4.01 

 
- 

Jun 1997 Bandera 3 19.72 

San Saba 
Llano 

Johnson 
City 

Austin 

19,000 
328,000 
94,900 

 
32,000 

- 
- 
- 
 

340,0003/ 

Jun 23 
Jun 23 
Jun 22 

 
Jun 23 

- 
254,000 
122,400 

 
- 

- 
1.41 
2.55 

 
- 

          

           1/Discharge was caused by the failure of the Austin Dam. 
           2/Estimated discharges that would have occurred if the upstream reservoirs had been in operation at the time the flood occurred. 
           3/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 
Near San Saba1/ 

Llano River 
At Llano2/ 

Pedernales River 
Near Johnson City3/ 

Colorado River 
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 
         

         

        1/Near Chadwick 1915-1922. Near Tow 1923-1930. 
         2/Near Castell 1923-1939. 
         3/Near Spicewood 1923-1939. 
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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 

1940         141.90 80.14 261.13 367.34 849.80 
1941 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 
1942 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 
1943 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 
1944 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 
1945 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 
1946 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 
1947 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 
1948 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 
1949 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 
1950 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 
1951 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 
1952 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 
1953 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 
1954 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 
1955 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 
1956 38.80 3.14 0.21 12.95 294.47 65.07 17.18 22.49 31.15 7.86 26.98 20.83 541.13 
1957 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 
1958 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 
1959 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 
1960 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 
1961 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 
1962 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 
1963 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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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 

1964 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 
1965 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 
1966 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 
1967 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 
1968 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 
1969 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 
1970 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 
1971 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 
1972 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 
1973 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 
1974 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 
1975 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 
1976 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 
1977 70.87 61.91 96.71 690.54 324.52 94.82 31.67 29.77 26.52 18.63 19.28 7.00 1472.23 
1978 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 
1979 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 
1980 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 
1981 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 
1982 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 
1983 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 
1984 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 
1985 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 
1986 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 
1987 166.88 17.71 266.26 76.49 235.74 1115.28 179.34 58.82 131.45 24.12 53.22 53.13 2378.44 
1988 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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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 
1989 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 
1990 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 
1991 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 
1992 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 
1993 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 
1994 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 
1995 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 
1996 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 
1997 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 
1998 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 
1999 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 
2000 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 
2001 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 
2002 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 
2003 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 
2004 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 
2005 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 
2006 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 
2007 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 
2008 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 
2009 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 
2010 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 
2011 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 

Total 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 

Avg. 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 
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TABLE 4-9 
MANSFIELD DAM AND LAKE TRAVIS 

INFLOW VOLUME FREQUENCY 
 

Frequency of  
Occurrence 

(years) 

Monthly Inflow Volume in Thousands of Acre-Feet  

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 

 
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. 
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TABLE 7-2 
MANSFIELD DAM AND LAKE TRAVIS  

NORMAL FLOOD CONTROL REGULATIONS SCHEDULE 
 

Condition Reservoir Level 
(ft) 

Release 1/ 
(cfs) 

Controlling Stages and Discharges at Downstream Control 
Points  

Pool Rising or 
Falling 

Below 681 As Specified by the 
Authority 

33.0 ft 
 
27.2 ft 
 
35.5 ft 

(30,000 cfs) at Austin – USGS Gauge 
08158500  
(45,000 cfs) at Bastrop – USGS Gauge 
0815920 
(50,000 cfs) at Columbus – USGS Gauge 
08161000 

Pool Rising Forecast: 681-683 3,000 2/ to 7,500 
 

33.0 ft   
27.2 ft   
35.5 ft   

(30,000 cfs) at Austin 
(45,000 cfs) at Bastrop 
(50,000 cfs) at Columbus 

Pool Rising Forecast: 683-685 5,000 to 30,000 
 

33.0 ft   
27.2 ft   
35.5 ft   

(30,000 cfs) at Austin 
(45,000 cfs) at Bastrop 
(50,000 cfs) at Columbus 

Pool Rising Forecast: 685-691 
(a) During January, 
February, March, April, 
July, August, 
November, December. 
 
(b) During May, June, 
September, October 

5,000 to 30,000 
 
 
 
 
 
30,000 
 

33.0 ft   
27.2 ft   
35.5 ft   
 
 
 
33.0 ft   
27.2 ft  
35.5 ft   

(30,000 cfs) at Austin 
(45,000 cfs) at Bastrop 
(50,000 cfs) at Columbus 
 
 
 
(30,000 cfs) at Austin 
(45,000 cfs) at Bastrop 
(50,000 cfs) at Columbus 

Pool Rising Forecast: 691-710 30,000 
 
 
 

33.0 ft   
27.2 ft   
35.5 ft   

(30,000 cfs) at Austin 
(45,000 cfs) at Bastrop 
(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   
No Stage Control   
No Stage Control   

(50,000 cfs) at Austin 
(50,000 cfs) at Bastrop 
(50,000 cfs) at Columbus 

Pool Rising Forecast: 714-722 3/ 90,000 3/ 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   
No Stage Control   
No Stage Control   

(50,000 cfs) at Austin 
(50,000 cfs) at Bastrop 
(50,000 cfs) at Columbus 

Pool Falling 710-691 30,000 
 

33.0 ft   
27.2 ft  
35.5 ft   

(30,000 cfs) at Austin 
(45,000 cfs) at Bastrop 
(50,000 cfs) at Columbus 
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TABLE 7-2 
MANSFIELD DAM AND LAKE TRAVIS  

NORMAL FLOOD CONTROL REGULATIONS SCHEDULE 
(CONTINUED) 

 

Pool Falling 691-685: 
(a) During May, June, 
September, October. 
 
(b) During January, 
February, March, April, 
July, August, 
November, December. 

30,000 
 
 
 
5,000 to 
30,000 
 

33.0 ft   
27.2 ft   
35.5 ft   
 
33.0 ft   
27.2 ft   
35.5 ft   

(30,000 cfs) at Austin 
(45,000 cfs) at Bastrop 
(50,000 cfs) at Columbus  
 
(30,000 cfs) at Austin 
(45,000 cfs) at Bastrop 
(50,000 cfs) at Columbus 

Pool Falling 685-683 5,000 to 
30,000 

 

33.0 ft   
27.2 ft   
35.5 ft   

(30,000 cfs) at Austin 
(45,000 cfs) at Bastrop 
(50,000 cfs) at Columbus 

Pool Falling 683-681 3,000 2/ to 
7,500 
 

33.0 ft   
27.2 ft  
35.5 ft   

(30,000 cfs) at Austin 
(45,000 cfs) at Bastrop 
(50,000 cfs) at Columbus 

 

1/  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. 
3/ 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          

 



TABLE 7-4(a) 
LAKE TRAVIS ELEVATION-CAPACITY1/ 

CONTENTS IN ACRE-FEET 
 

T7.4a-1 

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 



TABLE 7-4(a) 
LAKE TRAVIS ELEVATION-CAPACITY1/ 

CONTENTS IN ACRE-FEET 
 

T7.4a-2 

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 44,982 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 



TABLE 7-4(a) 
LAKE TRAVIS ELEVATION-CAPACITY1/ 

CONTENTS IN ACRE-FEET 
 

T7.4a-3 

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 
583 136,224 136,638 137,053 137,469 137,885 138,302 138,720 139,138 139,557 139,977 
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 
587 153,353 153,797 154,241 154,686 155,132 155,579 156,028 156,477 156,927 157,378 
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 
596 197,151 197,676 198,203 198,730 199,258 199,786 200,316 200,847 201,378 201,910 
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 



TABLE 7-4(a) 
LAKE TRAVIS ELEVATION-CAPACITY1/ 

CONTENTS IN ACRE-FEET 
 

T7.4a-4 

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 
605 248,300 248,919 249,539 250,160 250,782 251,406 252,031 252,657 253,285 253,914 
606 254,544 255,176 255,809 256,444 257,080 257,717 258,356 258,996 259,638 260,280 
607 260,925 261,570 262,217 262,865 263,514 264,165 264,817 265,470 266,124 266,779 
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 
613 301,542 302,252 302,962 303,674 304,387 305,100 305,816 306,532 307,250 307,968 
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 
622 370,140 370,962 371,784 372,608 373,433 374,259 375,087 375,916 376,746 377,578 
623 378,410 379,245 380,080 380,917 381,755 382,594 383,434 384,275 385,118 385,962 
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 
627 412,699 413,582 414,466 415,351 416,237 417,125 418,014 418,904 419,795 420,688 
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 
630 439,717 440,638 441,559 442,483 443,407 444,333 445,260 446,189 447,119 448,050 
631 448,983 449,917 450,853 451,790 452,728 453,667 454,608 455,551 456,494 457,439 



TABLE 7-4(a) 
LAKE TRAVIS ELEVATION-CAPACITY1/ 

CONTENTS IN ACRE-FEET 
 

T7.4a-5 

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 
646 604,408 605,570 606,733 607,898 609,065 610,233 611,405 612,577 613,752 614,928 
647 616,106 617,286 618,467 619,651 620,836 622,023 623,212 624,403 625,595 626,789 
648 627,985 629,183 630,382 631,583 632,786 633,990 635,197 636,405 637,615 638,826 
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 
655 716,205 717,531 718,858 720,188 721,518 722,851 724,187 725,523 726,862 728,203 
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 



TABLE 7-4(a) 
LAKE TRAVIS ELEVATION-CAPACITY1/ 

CONTENTS IN ACRE-FEET 
 

T7.4a-6 

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 
668 905,647 907,253 908,860 910,471 912,083 913,698 915,317 916,936 918,560 920,185 
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 
673 988,929 990,656 992,386 994,118 995,853 997,589 999,329 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 1,421,532 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 



TABLE 7-4(a) 
LAKE TRAVIS ELEVATION-CAPACITY1/ 

CONTENTS IN ACRE-FEET 
 

T7.4a-7 

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 1,625,533 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 



TABLE 7-4(a) 
LAKE TRAVIS ELEVATION-CAPACITY1/ 

CONTENTS IN ACRE-FEET 
 

T7.4a-8 

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      

1/ Data from 2008 TWDB Survey 



TABLE 7-4(b) 
LAKE TRAVIS ELEVATION-AREA1/ 

SURFACE AREA IN ACRES 
 

T 7.4b-1 

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 
528 968 972 975 979 982 985 988 991 994 997 
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 



TABLE 7-4(b) 
LAKE TRAVIS ELEVATION-AREA1/ 

SURFACE AREA IN ACRES 
 

T 7.4b-2 

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 



TABLE 7-4(b) 
LAKE TRAVIS ELEVATION-AREA1/ 

SURFACE AREA IN ACRES 
 

T 7.4b-3 

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 5,522 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 



TABLE 7-4(b) 
LAKE TRAVIS ELEVATION-AREA1/ 

SURFACE AREA IN ACRES 
 

T 7.4b-4 

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 9,526 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 



TABLE 7-4(b) 
LAKE TRAVIS ELEVATION-AREA1/ 

SURFACE AREA IN ACRES 
 

T 7.4b-5 

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 15,534 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 



TABLE 7-4(b) 
LAKE TRAVIS ELEVATION-AREA1/ 

SURFACE AREA IN ACRES 
 

T 7.4b-6 

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 24,177 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 



TABLE 7-4(b) 
LAKE TRAVIS ELEVATION-AREA1/ 

SURFACE AREA IN ACRES 
 

T 7.4b-7 

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 



TABLE 7-4(b) 
LAKE TRAVIS ELEVATION-AREA1/ 

SURFACE AREA IN ACRES 
 

T 7.4b-8 

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      

1/ Data from 2008 TWDB Survey 
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         A1 

1.  GENERAL INFORMATION 
 

 
Item       Description 

                                                                         
 
Other Names for Project Marshall Ford Dam and Lake Travis. 

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

  
Location Colorado River Basin, Texas, 

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

 
Type of Project Multi-purpose Dam and Lake 
 
Objectives of Regulations Primary:  Flood control, irrigation, and 

hydroelectric generation.  
Secondary:  Navigation, streamflow regulation, 
recreation, fish and wildlife, and domestic water 
supply. 

 
Project Owner Lower Colorado River Authority 
 
Operating Agency Lower Colorado River Authority 
 
Regulating Agency 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.  

 
Code of Federal 44 FR 24551, 26 April 1979; 
Regulations, Title 33 41 FR 15005, 9 April 1976; 

 16 FR 4543, 16 May 1951. 
 

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

 
Water Rights Water rights are regulated by the TCEQ.   
 
Project Cost $28,709,948 (dam, powerplant, and 

 related facilities) 
 
Deliberate Impoundment September 1940 
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 2. LAKE INFORMATION 
 

   Reservoir Capacity 

Features 
 

Elevation 
(Feet) 

Lake 
Area 

(Acres) 
Incremental 

(Ac-Ft.) 

Total 
Storage 
(Ac-Ft.) 

Runoff 
(inches) 

 
Top of Dam 
 

750     

Spillway Crest 
(Top of Flood 
Control Pool) 
 

714 29,160 580,506 1,921,731 1.31 

Top of Joint 
Use Pool 
 

691 21,845 206,269 1,341,225 0.91 

Conservation 
Pool  
 

681 19,297 796,538 1,134,956 0.77 

Bottom of 
Power Pool 
 

618 7,662 338,418 333,418 0.23 

Streambed 490 - - - - 
      

 
 
 

        Item             Description 
                                                                       
 
Real Estate Taking Line Elevation 715.0. In some cases the landowners  
for Fee Title 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. 

 
Real Estate Taking Line 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 
 

Elevation 545.0 to 685.0 

Pool elevation corresponding 
to discharge capability of 
maximum  
non-damaging flow rate  
downstream 

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 

 
Lake length at top of 65 miles 
conservation pool 
 

Shoreline length at top 270 miles 
of conservation pool 
 

Safety aspects, At varying elevations upstream and 
possibly requiring downstream there are some low water 
warning crossings and access roads that are 

 inundated.  The project engineer 
 makes every effort to contact the 
 proper public authority during these 
 conditions.  
 

Emergency Drawdown 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. 
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 3.  HYDROLOGY 
 
 

        Item             Description 
                                                                        

 
Drainage Area Above Mansfield Dam: 
 27,352 square miles contributing  
 11,403 square miles non-contributing 

  38,755 square miles total area 
 
Climate Moderate, hot summers, cool winters.  
 Mean annual temperature: 69oF 

  Mean annual rainfall: 33 inches 
 
One-inch runoff 1,458,773 Acre-Feet 
 
Storm types Thunderstorms, frontal storms, 

  cyclonic storms. 
 
Flood seasons April through June and September 
 through October; however, floods have been 

known to occur at any time of the year. 
 
Low flow season January to March 
 
Minimum daily inflow 0; frequently (1898-2011) 
and date of occurrence 
 
Minimum monthly inflow 110 acre-feet; November 1954 
and date of occurrence (1898-2011) 
 
Minimum annual inflow 152,029 acre-feet; 1963 (1898-2011) 
and date 
 
Average annual inflow 1,276,250 acre-feet (1940-2011) 
 
Maximum annual inflow and 5,191,720 acre-feet; 1935 
date of occurrence (1898-2011) 
 
Maximum daily inflow and 351,467 cfs, 11 September 1952 
date of occurrence (1898-2011) 
 
Maximum instantaneous 840,000 cfs, 11 September 1952 
inflow and date of occurrence (1898-2011) 
 
Maximum flood volume 3,241,442 acre-feet; 15 September to 
and date of occurrence 11 November 1936 (1898-2011) 
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 3.  HYDROLOGY (Continued) 
 
 

        Item             Description 
                                                                      
 
Name and location of key  
streamflow stations: 
 
  Upstream Colorado River near San Saba, Texas 

(08147000) 
Llano River at Llano, Texas 
(08153500) 
Pedernales River near Johnson City, 
Texas (08153500) 

 
  Downstream Colorado River at Austin, Texas 

(08158000) 
Colorado River at Bastrop, Texas 
(08159200) 
Colorado River at Columbus, Texas 
(08161000) 

 
Type of hydrometeorologic Maximum and minimum temperature, 
data recorded at damsite rainfall, evaporation, wind, pool elevation, 

tailwater elevation 
 
Number of Hydromet  239 
precipitation  
stations used in 
hydrologic forecasting 
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 4.  SPILLWAY 
 
 

        Item             Description 
                                                                        
 
Location The center of the dam, spanning 

  the river channel. 
 
Type Uncontrolled, ogee weir 

 
Crest Elevation 714.0 
 
Net overflow length 700 feet (5 bays at 140 ft. each). 
   
Maximum Discharge 609,000 cfs at elevation 750.0 
Capacity  
 
Type energy dissipater Stilling basin 
 
Recurrence interval of Approximately 35 years 
pool attaining crest 
elevation 
 
Spillway activation 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 116,000 Kilowatts 
 
Number and type of units 3 Vertical Francis Turbines. 
 
Overload Ratio 1.00 
 
Plant Efficiency 0.91 
 
Power on-line dates #1-27 January 1941 

 #2-02 March 1941 
 #3-13 June 1941 

 
Number and size of 3 penstocks, each 16 feet in 
penstocks diameter. 
 
Invert elevation of 552.0 
penstocks 
 
Turbine discharge Elevation                 Discharge 
with 3 units 681.0          7400 cfs 

  
Maximum gross head for 220 feet 
power 
 
Dependable capacity #1 - 37,000 kw 

#2 - 42,000 kw 
#3 - 37,000 kw 

 
Critical tailwater Maximum – 535.0 
elevation 
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 7. CONTROL POINTS 
 
 

        Item             Description 
                                                                         
 
a.  USGS Gauge, Colorado River at Austin 
 
Location 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.  

 
Purpose of Control To indicate total flow at the gauge including 

releases from Mansfield Dam and local runoff. 
 
Channel Description 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. 

 
Uncontrolled Drainage 165 square miles from Tom Miller Dam 
Area 7.6 river miles upstream. 
 
Treatment of Uncontrolled Contributes to flood control target 
Runoff flow.  
 
Target Flow Rate 30,000 cfs 
 
Time of Water Travel 2 hours from Mansfield Dam 

through Lake Austin. 
 
Monitoring Provisions Recording river gauge.  
 Data Collection Platform.  
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7. CONTROL POINTS (Continued) 
 
 

        Item             Description 
                                                                         
 
b.  USGS Gauge, Colorado River at Bastrop 
 
Location 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. 

 
Purpose of Control To indicate total flow at the gauge including 

releases from Mansfield Dam and local runoff. 
 
Channel Description 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. 

 
Uncontrolled Drainage 1,135 square miles from Tom Miller 
  Area Dam, 63.7 river miles upstream. 
 
Treatment of Uncontrolled Must be accounted for when making 
  Runoff releases for flood control. 
 
Target Flow Rates Flow rates are used in regulating the releases 

from Mansfield Dam to control floods and to 
provide seasonal irrigation. 

 
Time of Water Travel 20-26 hours for flood crest from Mansfield Dam. 

48 hours for normal releases (5,000 cfs). 
 
Monitoring Provisions Recording river gauge. 

 Data Collection Platform. 
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 7.  CONTROL POINTS  (continued) 
 
 

        Item             Description 
                                                                         
 
c.  USGS Gauge, Colorado River at Columbus 
 
Location 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. 

 
Purpose of Control To indicate total flow at the gauge including 

releases from Mansfield Dam and local runoff. 
 
Channel Description 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. 

 
Uncontrolled drainage 2,796 square miles from Tom Miller 
area Dam, 167.3 river miles upstream. 
 
Treatment of Uncontrolled Contributes to flood control and 
runoff conservation target flows.  
 
Target flow rates Flow rates are used in regulating the releases 

from Mansfield Dam to provide control of floods. 
 
Time of Water Travel 56 - 68 hours for flood crest from Mansfield 

Dam.  42 hours from Bastrop. 
 
Monitoring Provisions Recording river gauge. 

 Data Collection Platform. 
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 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 
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 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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EXHIBIT M 
STANDING INSTRUCTIONS TO DAM TENDER 

MANSFIELD DAM 
 
 
I - GENERAL 
 

1. Instructions.  Detailed flood control regulation instructions to the personnel 
at Mansfield Dam are presented below. 
 

a. Regulation.  During normal flood control operations the lake will be 
regulated in accordance with the normal flood control regulations as described in 
Chapter VII 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. 
 
II – REGULATION PROCEDURES 
 

1. Normal Regulation.  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 
 

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. 

 
691 - 710 Rising Release  6,000 cfs 

Standing or Falling Release  3,000 cfs 
 
710 - 714 Rising Release  30,000 cfs 

Standing or Falling Release   6,000 cfs 
 
714 - 722 Rising, Standing, or Falling Release 90,000 cfs 
 
Above 722 Rising, Standing, or Falling All conduit gates full open. 
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EXHIBIT O 
 

LETTER OF UNDERSTANDING 
 

MANSFIELD DAM AND LAKE TRAVIS 
 

(MARSHALL FORD DAM AND RESERVOIR) 
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EXHIBIT O 
 

WATER CONTROL AGREEMENT 
 

MANSFIELD DAM AND LAKE TRAVIS 
 

(MARSHALL FORD DAM AND RESERVOIR) 
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2003 STRUCTURAL CONDITIONS

NOTES:

MATAGORDA COUNTY

DAMAGE VS. DISCHARGE

DAMAGE IN MILLONS OF DOLLARS
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PLATE 4-26

NOTE:

2008 CONDITIONS ADJUSTED TO

DAMAGE IN MILLIONS OF DOLLARS

100 200 300 400

500 600 700 800

685

690

695

700

705

710

715

720

725

730

0

735

STRUCTURAL 
DAMAGES

2012 DOLLARS.

LAKE TRAVIS

DAMAGE VS. POOL ELEVATION

P
O

O
L
 

E
L

E
V

A
T
IO

N
 
IN
 

F
E

E
T
 

M
.S
.L
.
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WATER CONTROL MANUAL

SCALE: AS SHOWN
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PLATE 5-01

238.5

240 COLORADO RIVER AT ROBERT LEE

446 SAN SABA RIVER NEAR BRADY

460 SAN SABA RIVER AT SAN SABA

520 SANDY CREEK NEAR KINGSLAND

529 PEDERNALES RIVER NEAR FREDERICKSBURG

507 LLANO RIVER NEAR MASON

595 COLORADO RIVER AT SMITHVILLE

COLORADO RIVER AT COLUMBUS

GAGE

NO.
LOCATION

COLORADO RIVER ABOVE SILVER

360 CONCHO RIVER AT SAN ANGELO

365

367

436 PECAN BAYOU NEAR MULLIN

470 COLORADO RIVER NEAR SAN SABA
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580
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592
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210 COLORADO RIVER  AT COLORADO CITY

263.8 COLORADO RIVER NEAR BALLINGER

CONCHO RIVER AT PAINT ROCK

COLORADO RIVER NEAR STACY

LLANO RIVER AT LLANO

PEDERNALES RIVER NEAR JOHNSON CITY

COLORADO RIVER AT AUSTIN

ONION CREEK AT US HWY. 183, AUSTIN

COLORADO RIVER AT BASTROP

COLORADO RIVER ABOVE LA GRANGE

COLORADO RIVER AT WHARTON

COLORADO RIVER NEAR BAY CITY

GAUGES

PERTINENT STREAMFLOW

WATERSHED MAP WITH
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 SSE 4DRIFTWOOD

188  W 6LAKEWAY

189  E 2LAKEWAY

190  DAM MANSFIELD BELOW AUSTINLAKE

191  DAMMANSFIELD

192  ENE 1 DAMMANSFIELD

193  SW 2JOLLYVILLE

194  SSE 3PFLUGERVILLE

195  NW 8ELGIN

196  NNE 5BLANCO

197  W 8 SPRINGSDRIPPING

198  NNE 4 SPRINGSDRIPPING

199  PARK QUINLAN AT AUSTINLAKE

200  HILL OAK NEAR 71 SH AT CREEKBARTON

201  SHORES CORTANA AT AUSTINLAKE

202  AUSTIN 360, LOOP AT CREEKBULL

203  FARM RUN BUNNY AT AUSTINLAKE

204  DAM MILLERTOM

205  CENTER REDBUDLCRA

206  SSW 5 SPRINGSDRIPPING

207

208  W 4MANCHACA

209  AUSTIN 360, LOOP AT CREEKBARTON

210  DAM LONGHORN NEAR LAKE BIRDLADY

211  AUSTIN ROAD, WEBBERVILLE AT CREEKWALNUT

212  MANOR NEAR CREEKGILLELAND

213  BUDA AT CREEKONION

214  AUSTIN 183, HWY. AT CREEKONION

215  VALLE DEL AT RIVERCOLORADO

216  ELGIN NEAR CREEKWILBARGER

217  ELGIN NEAR CREEK SANDYBIG

218  WSW 3 CREEKCEDAR

219  PLANT RIVER GIDEON SIM AT RIVERCOLORADO

220  NE 6LOCKHART

221  BASTROP NEAR CREEKCEDAR

222  PLANT POWER GIDEON SIM AT BASTROPLAKE

223  WSW 3GIDDINGS

224  BASTROP BELOW CREEKCEDAR

225  W 1ROSANKY

226  SMITHVILLE AT RIVERCOLORADO

227  SSW 1CARMINE

228  WSW 6MULDOON

229  MULDOON NEAR CREEKBUCKNERS

230  LaGRANGE ABOVE RIVERCOLORADO

231  NE 5LaGRANGE

232  SSE 1MOULTON

233  PLANT RIVER FPP AT RIVERCOLORADO

234 UNAVAILABLE

235  PLANT POWER FAYETTE AT FAYETTELAKE

236 UNAVAILABLE

237 UNAVAILABLE

238  W 3INDUSTRY

239  SSE 1HALLETTSVILLE

240  S 7WEIMAR

241  FRELSBURG NEAR CREEKCUMMINS

242  SW 1BELLVILLE

243  ALTAIR NEAR RIVERCOLORADO

244  PLANT) (PRAIRIE WNW 3 LAKEEAGLE

245  NE 7 LAKEEAGLE

246  PRAIRIE) TO (RIVER WSW 4 LAKEEAGLE

247  LAKE) TO (RIVER WSW 4 LAKEEAGLE

248  PLANT) (LAKE S 2 LAKEEAGLE

249  PLANT) (RIVER NNW 5GARWOOD

250  GARWOOD NEAR RIVERCOLORADO

251  BERNARD EAST AT RIVER BERNARDSAN

252  FLORA GLEN NEAR RIVERCOLORADO

253  WHARTON AT RIVERCOLORADO

254  NNW 1DAMON

255  WSW 15 CAMPOEL

256  NW 2 CAMPOEL

257  2) (PLANT WSW 3 CITYLANE

258  CITY LANE NEAR RIVERCOLORADO

259  (PLANT) W 3 CITYBAY

260  1) (PLANT W 2 CITYBAY

261  CITY BAY AT RIVERCOLORADO

262 MIDFIELD

263  ENE 1SARGENT

264  MATAGORDA AT RIVERCOLORADO

265  S 1MATAGORDA

266  SW 7MATAGORDA

267  SSW 8MATAGORDA

 NNE 9TOW

33  SABA SAN NEAR RIVERCOLORADO

34  WNW 2LOMETA

35  NE 11MENARD

36  BRADY NEAR RIVER SABASAN

37  SW 15 SABASAN

38  S 6 SABASAN

39  ESE 8 SABASAN

40  ESE 15 SABASAN

41  E 2ELDORADO

42  NW 6 McKAVETTFORT

43  MENARD AT RIVER SABASAN

44  E 14MENARD

45  NNE 15MASON

46  WNW 10CHEROKEE

47  NNW 2CHEROKEE

48  NNE 8CHEROKEE

49  BEND AT RIVERCOLORADO

50  WNW 13LAMPASAS

51  WNW 11LAMPASAS

52  WNW 13MASON

53  NE 10MASON

54  WNW 19LLANO

55  WSW 6CHEROKEE

56  E 4CHEROKEE

57  BEND NEAR CREEKCHEROKEE

58  N 11TOW

59

60  NNW 10TOW

61  WSW 10LAMPASAS

62  ENE 17SONORA

63  NW 17JUNCTION

64  SSE 12MENARD

65  W 15MASON

66  WSW 7MASON

67  NNE 3MASON

68  MASON NEAR CREEKCOMANCHE

69  MASON NEAR CREEKWILLOW

70  ENE 15MASON

71  WNW 14LLANO

72  NW 9LLANO

73  SSE 4CHEROKEE

74  NNE 7LLANO

75  W 5TOW

76  POINT CEDAR AT BUCHANANLAKE

77  SSE 2TOW

78  ENE 11TOW

79  LLANO NEAR RIVER LLANOLITTLE

80  SSW 5TOW

81  ESE 10TOW

82  NNW 5BURNET

83  SE 14SONORA

84  WSW 10ROOSEVELT

85  NW 9TELEGRAPH

86  ROOSEVELT NEAR RIVER LLANONORTH

87  JUNCTION NEAR RIVER LLANONORTH

88  JUNCTION NEAR RIVERLLANO

89  SSE 12LONDON

90  ENE 18JUNCTION

 WSW 3LOHN

1  S 6CLYDE

2  E 5LAWN

3  WNW 6 PLAINSCROSS

4  NOVICE NEAR COLEMANLAKE

5  VALERA NEAR LAKE CREEKHORDS

6  S 9BURKETT

7  279 HWY AT BAYOUPECAN

8  N 1MAY

9  4NGOULDBUSK

10  W 6BANGS

11  BROWNWOOD NEAR BROWNWOODLAKE

12  SSW 10BROWNWOOD

13  SE 4BROWNWOOD

14  S 4BLANKET

15  WSW 7MILLERSVIEW

16  WINCHELL AT RIVERCOLORADO

17  N 11 SPRINGSRICHLAND

18  MULLIN NEAR BAYOUPECAN

19  NE 5MULLIN

20

21  NNW 5ROCHELLE

22  WNW 6 SPRINGSRICHLAND

23  NE 6 SPRINGSRICHLAND

24  GOLDTHWAITE NEAR RIVERCOLORADO

25  ENE 10GOLDTHWAITE

26  S 3EDEN

27  S 2MELVIN

28  BRADY AT CREEKBRADY

29  E 11BRADY

30  S 7 SPRINGSRICHLAND

31  W 8 SABASAN

32  SABA SAN AT RIVER SABASAN

 NNE 10 CITYWILLOW

91  MASON NEAR RIVERJAMES

92  SSW 14MASON

93  SE 17MASON

94  MASON NEAR CREEKBEAVER

95  MASON NEAR RIVERLLANO

96  SSE 4CASTELL

97  CASTELL NEAR CREEKHICKORY

98  LLANO NEAR CREEK FERNANDOSAN

99  LLANO NEAR CREEKJOHNSON

100  DAM CITY LLANO AT RIVERLLANO

101   LLANO AT RIVERLLANO

102  SSW 5LLANO

103  SSE 6LLANO

104  WNW 7KINGSLAND

105  NNW 2 DAMBUCHANAN

106  DAMBUCHANAN

107  BRIDGE 29 HWY AT LAKEINKS

108  DAMINKS

109  WSW 6BURNET

110  WSW 1BURNET

111  SW 3FLORENCE

112  NE 12ROCKSPRINGS

113  SW 5TELEGRAPH

114  TELEGRAPH AT RIVER LLANOSOUTH

115  JUNCTION NEAR FORKJOHNSON

116  WNW 17 HOMEMOUNTAIN

117  SE 14JUNCTION

118  NW 13HARPER

119  W 8DOSS

120  4NDOSS

121  ENE 3 SPRINGCHERRY

122  SW 19LLANO

123  SSW 13LLANO

124  NW 9 CITYWILLOW

125  CITY WILLOW NEAR CREEKSANDY

126  SSE 11LLANO

127  WSW 9KINGSLAND

128  KINGSLAND NEAR CREEKHONEY

129  BRIDGE 2900 AT LBJLAKE

130  BRIDGE 1431 AT LBJLAKE

131  ESE 6KINGSLAND

132  SSE 6BURNET

133  NW 6HARPER

134  NE 8HARPER

135  NW 12FREDERICKSBURG

136  NNE 10FREDERICKSBURG

137  NNW 3 CITYWILLOW

138  ENE 6 CITYWILLOW

139

140  CLICK NEAR CREEKSANDY

141  WNW 11 MOUNTAINROUND

142  KINGSLAND NEAR CREEKSANDY

143  KINGSLAND NEAR CREEKWALNUT

144  HARBOR SANDY AT LBJLAKE

145  WNW 6 MOUNTAINROUND

146  DAMWIRTZ

147  WSW 4 FALLSMARBLE

148  FALLS MARBLE NEAR CREEK ROCKFLAT

149  DAMSTARCKE

150  FALLS MARBLE AT CREEKBACKBONE

151  FALLS MARBLE NEAR CREEKHAMILTON

152  ENE 6 FALLSMARBLE

153  SSW 8BERTRAM

154  ESE 14 FALLSMARBLE

155  SSW 4HARPER

156  SSE 8HARPER

157  WSW 10FREDERICKSBURG

158  N 5FREDERICKSBURG

159  SSW 6 CITYWILLOW

160  NNE 7STONEWALL

161  CITY JOHNSON NEAR CREEK GRAPENORTH

162  NNW 10 CITYJOHNSON

163  NNE 9 CITYJOHNSON

164  SSW 10 FALLSMARBLE

165  WNW 5SPICEWOOD

166  NNE 2SPICEWOOD

167  VISTA LAGO NEAR CREEKCOW

168  ESE 1 VISTALAGO

169  SW 5LEANDER

170  JONESTOWN NEAR CREEK SANDYBIG

171  SSW 3 PARKCEDAR

172  SSE 3THORNDALE

173  NNE 1CALDWELL

174  SW 9FREDERICKSBURG

175  FREDERICKSBURG NEAR RIVERPEDERNALES

176  SSE 10FREDERICKSBURG

177  LUCKENBACH NEAR CREEK GRAPESOUTH

178  WNW 13BLANCO

179
 STONEWALLNEAR

 RANCH LBJ AT RIVERPEDERNALES

180  SSW 5 CITYJOHNSON

181  NNW 4 CITYJOHNSON

182  CITY JOHNSON NEAR RIVERPEDERNALES

183  CITY JOHNSON NEAR CREEKMILLER

184  E 10 CITYJOHNSON

185
 PARK STATEFALLS

 PEDERNALES NEAR CREEKFLAT

186  MILL CYPRESS NEAR CREEKCYPRESS

187  S 4SPICEWOOD

111

NOT TO SCALE

HYDROLOGIC GAUGE NETWORK



512-473-3200

Authority (LCRA)

Lower Colorado River

DCP'S

USGS River Gages

Fort Worth, Texas

River Forecast Center

National Weather Service

CENTER

OPERATIONS

RIVER

817-886-1551

Water Management Section

Fort Worth District

Corps of Engineers

LINES OF COMMUNICATION

NWS MPE

LINES OF COMMUNICATION

409-766-3113

Hydraulics Branch

Hydrology and

Galveston District

Corps of Engineers

CENTER

CONTROL

OPERATIONS

HYDRO

Austin-San Antonio, Texas

Weather Forecast Office

National Weather Service

PLATE 5-03

469-487-7096

Water Management Branch

Southwestern Division

Corps of Engineers
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PLATE 7-01

REDUCED TO PREVENT THE FLOWS FROM EXCEEDING THE DOWNSTREAM

CONTROL STAGES OF:

35.5 FEET (50,000 CFS) AT COLUMBUS

27.2 FEET (45,000 CFS) AT BASTROP

33.0 FEET (30,000 CFS) AT AUSTIN

35.5 FEET (50,000 CFS) AT COLUMBUS

27.2 FEET (45,000 CFS) AT BASTROP

33.0 FEET (30,000 CFS) AT AUSTIN

FLOWS BELOW THE DAM, SHALL EQUAL BUT NOT EXCEED THE DOWNSTREAM

CONTROL STAGES OF:

FLOWS BELOW THE DAM, SHALL EQUAL BUT NOT EXCEED THE DOWNSTREAM

CONTROL FLOWS OF:

50,000 CFS AT COLUMBUS

50,000 CFS AT BASTROP

50,000 CFS AT AUSTIN

FLOOD RELEASE CRITERIA

ALTERNATIVE COURSE OF ACTION FOR THE SAFETY OF THE STRUCTURE
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PLATE 9-02

DAILY REPORT

SCALE: AS SHOWN
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PLATE 9-03

MONTHLY RESERVOIR REPORT

SCALE: AS SHOWN
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