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NOTICE TO USERS OF THIS MANUAL

Regulations specify that this Water Control Manual be used in loose-leaf 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.
All elevations referred to in this Water Control Manual, unless noted otherwise, are in feet,
National Geodetic Vertical Datum of 1929 (NGVD29). The datum conversion from NGVD29 to
NAVDS88 is: NGVD29 + 0.0 feet = NAVD88 for Lavon Dam and Lake.

EMERGENCY REGULATION ASSISTANCE PROCEDURES

Assistance with the flood control regulations of Lavon Dam will be provided during duty hours
by the Fort Worth District Water Management Branch 817-886-1551. During non-duty hours,
assistance can be obtained by contacting the Primary Regulator (817) 791-0973 cell number and
in the order listed, one of the following persons:

EMERGENCY PERSONNEL ROSTER

Title and Name Residence/Cell Telephone

Regulator 817-791-0973

Chief, Water Resources Branch
Redacted PII 817-886-1542

Chief, Water Management Section
Redacted PII 817-886-1682

Chief, E&C Division
Redacted PII Redacted PII

Chief, Operations Division
Redacted PII Redacted PII

Manager, Trinity Operations Project Manager
Redacted PII Redacted PII

Manager, Lavon Lake
Redacted PII Redacted PII

Water Management, Southwestern Division—Dallas
CESWD-RBT-W (Water Management and Infrastructure
Safety) Chief, Redacted PII, Ph. D. P.E. Redacted PII

Hydraulic Engineer, Redacted PII Redacted PII
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Pertinent Data — Lavon Dam and Lake

(See Exhibit A for Supplementary Pertinent Data)

LOCATION: In Collin County, R.M. 55.9 on the East Fork of the Trinity INFLOW:
River near Wylie, Trinity River Basin, about 22 miles northeast of Dallas, Spillway Design Flood peak, cfs (1965 Study) 460,000
Texas. Spillway Design Flood volume, ac-ft (1965 Study) 1,070,600
Spillway Design Flood runoff, inches (1965 Study) 25.68
DRAINAGE AREA:
770 square miles Probable Maximum Flood peak, cfs (2017 Study) 492,900
One inch of runoff 41,067 acre-feet Probable Maximum Flood volume, ac-ft (2017 Study) 1,443,100
Probable Maximum Flood runoff, inches (2017 Study) 31.79
DAM: _ OUTFLOW:
Type: _ ) Rolled earth fill Total routed peak outflow, cfs (1965 Study) 359,000
Length (including spillway): 19,493 feet Probable Maximum Flood total, cfs (2017 Study) 361,500
Maximum Height: 81 feet
Top Width: 30 feet LOW-FLOW OUTLET***:
Type: Five 36-inch diameter sluices through spillway piers controlled
SPILLWAY: by slide gate action
Crest Elev.: 475.5 feet NGVD29 Outlet Control:  Five manually operated slide gates with 3'x4' emergency slide
Length: 480 feet (net opening) gates
Type: Concrete Ogee Weir Invert Elev: Three - 453.0 feet NGVD 29; One - 473.0 feet NGVD 29
Control: 12 Tainter Gates, 40 feet x 28 feet One - 482.0 feet NGVD 29
POWER FEATURES: None
EIev’.k Res_er- Reservoir Capacit.v** Spillway Outlet Works
Feature Feet - Vo ACCL_'mu' Runoff : - Capacity Capacity
(NGVD : Area lative (inches) : : (cfs) : (cfs)
29) . (acres) (ac-ft) : : :
Top of Dam 514.0
PMF Design Water Surface (2017 Study) 509.3 361,500
Max. Design Water Surface (1965 Study) 509.0 33,500 921,200 22.23 357,700 1,300
Top of Flood Control Pool (2011 Survey) 503.5 29,450 748,200 18.22 275,600 1,300
Top of Conservation Pool (2011 Survey) 492.0 20,559 409,360 11.12 118,000 1,000
Spillway Crest (2011 Survey) 475.5 11,461 145,566 4.34
Sediment Reserve**
Maximum Tailwater (1965 Study) 471.0
Invert of Lowest Intake (2011 Survey) 453.0 1,585 2,972
Streambed (2011 Survey) 433.0 0 0

* The elevations listed on the pertinent data sheet is based on the datum of NGVD29. The datum conversion from NGVD29 to NAVD88 is: NGVD29 + 0.0 feet = NAVD88.
** 92,600 ac-ft of storage was reserved for estimated 100 years of sediment storage distributed as follow: 76,500 ac-ft below elev 492.0 feet NGVD29. 16,100 ac-ft between elev. 492.0 feet and 503.5 feet

NGVD29. ***ow Flows inoperative!
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AUTHORIZATION: River and Harbor Act approved 2 Mar 45 (PL 79-14)
(HD 533/78/2); Flood Control Act approved 24 Jul 46 (PL 79-526); Flood
Control Act approved 23 Oct 62 (PL 87-874) (HD 554/87/2).

FINAL PROJECT COST (OCT 81):

Federal: $69,750,000.00

Non-Federal 220,000

Total: $69,970,000.00
ANNUAL O&M COST (FY 19):

Federal: $1,967,693

Non-Federal 344,348

Total: $2,312,041

COST ALLOCATION METHOD: Separable costs — remaining benefits

LOCAL AGENCY: North Texas Municipal Water District

LAND ACQUISITION:

Guide Contour (NGVD29) :  Area (Acres)

Fee Simple 508.0 37,387

Easement 1,835

Total 39,907
FLOOD DATA:
Date Peak Discharge

(cfs)

May 1942 80,000*
June 1935 64,800*
May 1957 54,600**
October 1981 54,600%**
May 1982 134,000***

*  Rockwall gage
** Natural; modified 43,000
*** Based on change in lake contents

STATUS OF PROJECT: Construction initiated Jan 1948. Deliberate
impoundment began 14 Sep 1953. Impoundment after modification of the dam
began 1 Dec 1975. Project is complete and operational.

*NON-FEDERAL PARTICIPATION AND LOCAL COOPERATION:

A contract with the North Texas Municipal Water District (NTMWD) was
approved 8 July 1954 for 100 percent (100,000 ac-ft) of the conservation
storage between elevations 472.0 and 453.0 feet. NTMWD will pay
$1,445,261.67, inclusive of interest charges, in addition to their share of the
annual O&M cost, for this storage space. Another contract with the NTMWD
was approved 22 September 1967 for 43 percent (120,000 ac-ft) of the
conservation storage between elevations 492.0 and 472.0 feet. NTMWD has
furnished assurance that the remaining 57 percent (160,000 ac-ft) of this raised
conservation storage will be purchased within the project life. NTMWD will
pay $16,129,750.23 and $21,381,296.81, respectively, in addition to their share
of the annual O&M cost, for these present and future water supply storages.

REMARKS:

FC Act of 23 October 1962 provides for modification of the reservoir and
channel improvement downstream. The top of dam was raised 12 feet allowing
the conservation pool elevation to be raised 20 feet.

Dependable yield***: 142 cfs or 92 MGD
***Based on a critical dry period from 1951-1957 and 50 years of sedimentation.

Annual Visitation (10-year average, 2004-2014): 1,723,930

Shoreline at top of conservation pool (elev 492.0): 121 miles

XVi



Appendix C Lavon Dam and Lake

LAVON DAM AND LAKE
EAST FORK TRINITY RIVER, TEXAS
WATER CONTROL MANUAL

CHAPTER I - INTRODUCTION

1-01. Authorization. This manual is submitted as required by ER 1110-2-240, Water Control
Management, dated 30 May 2016, and is prepared in accordance with ER 1110-2-8156,
Engineering and Design, Preparation of Water Control Manuals, dated 31 August 1995.

1-02. Purpose and Scope. The purpose of this manual is to document the Lavon Dam and Lake
Regulation plan. This manual also provides a concise reference source for higher authority
personnel who will be concerned with or responsible for reservoir regulations during the life of
the project. This manual also includes the regulation plan for Lavon Dam and Lake and the
background material necessary to understand the purpose and application of the plan.

1-03. Related Manuals and Reports. This manual is Appendix C to the Trinity River Basin
Master Reservoir Regulation Manual. A comprehensive plan of improvement of the Trinity
River and tributaries was outlined in the House Document No. 403, 77 Congress. The
construction of Lavon Dam was authorized by the River and Harbor Act approved 2 March 1945
(Public Law 14, 79th Congress, 1st Session). The River and Harbor Act approved on 24 July
1946 (Public Law 525, 79th Congress, 2nd Session) modified the authorization to provide for
conservation storage. The Flood Control Act Section 4, approved 22 December 1944 (Public
Law 534, 78th Congress, 2nd Session), authorized the development of reservoir areas for
recreational purposes. Public Law 360, 82nd Congress, 2nd Session approved 23 May 1952
revived and reenacted the provisions of the Flood Control Act of 1944. The need for increased
flood protection and water conservation was authorized in the Flood Control Act of 1962,
approved 23 October 1962 (Public Law 874, 87th Congress, 2nd Session, House Document No.
554). Authority to initiate advance planning on the Lavon Lake Modification and East Fork
Channel Improvement is contained in the Public Works Appropriation Act of 1963, approved 13
December 1963 (Public Law 88-257) and in Advice of Allotment C-87 dated 13 January 1964.
In July 2002, the Fort Worth District (SWF) of the United States Army Corps of Engineers
(USACE) published a reservoir regulation manual for Lavon Dam and Lake. The manual
contains plans and procedures for regulation of the reservoir during both normal and flood
conditions.

The reports and design memorandums important to the regulation of Lavon Dam and Lake are
listed in Table 1-1.

1-04. Project Owner. USACE - SWF owns and operates Lavon Dam and Lake.

1-1



Appendix C Lavon Dam and Lake

TABLE 1-1

Related Manuals and Reports for Lavon Dam and Lake

Title Date
1.  Definite Project Report on Lavon Dam and Reservoir July 1946
- Appendix | - Hydrology July 1946
2. Analysis of Design for Embankment June 1948
3. Analysis of Design for Spillway May 1949
4.  Design Memorandum for Intake Structure for Domestic Water Supply ~ April 1952
5. Lavon Lake — Design Memorandum No. 1 - Recreational Facilities November 1956
6. Design Memorandum No. 1A - Hydrology
- Part A - Hydrology - Lavon Reservoir Modification June 1965
- Part B - Hydrology - East Fork Channel Improvement August 1965
7. Design Memorandum No. 2 - Availability of Construction Materials September 1965
- Real Estate (additional Reservoir Land) February 1958
8.  Design Memorandum No. 2C - Updated Master Plan - Cost Data June 1961
9. Report of Sedimentation - Lavon Dam June 1961
10. Lavon Reservoir
- Operations and Maintenance Manual FWDP 1130-2-9 July 1962
- Updated September 1975
11. Design Memorandum No. 3 - Real Estate
- Part 1 - Real Estate for Reservoir Area April 1966
- Part 2 - Lands for Construction Area April 1966
12. Design Memorandum No. 4 - Relocations
- Part 1 - Railroads (A.T. & S.F. Railway) December 1965
- Supplement No. 1 May 1968
13. Design Memorandum No. 5 - General Reservoir
- Part 1 - Reservoir February 1966
14. Desigh Memorandum No. 6 and No. 6A - Recreation
- Preliminary Master Plan February 1966
15. Design Memorandum No. 7 - Sedimentation and Degradation Ranges June 1966
16. Design Memorandum No. 8 - Embankment and Spillway July 1966
- Supplement No. 1 November 1966
- Supplement No. 2 August 1967
17. Design Memorandum No. 9 - Relocations (Collin County Roads) November 1966
- Supplement No. 1 May 1967
- Supplement No. 2 July 1968
- Supplement No. 3 June 1969

1-2



Appendix C Lavon Dam and Lake

TABLE 1-1 (CONTINUED)

Related Manuals and Reports for Lavon Dam and Lake

Title Date

18. Design Memorandum No. 10 - Relocations - State Highway No. 24 April 1967
19. Design Memorandum No. 11 - Relocations - State Highway No. 78 March 1967
20. Design Memorandum No. 12 - General - Channel and Levees December 1967

- Supplement No. 1 March 1969
21. Design Memorandum No. 13 - Master Plan (Reservoir Management) March 1969

- Updated Master Plan (Lavon Lake Modification) May 1972
22. Design Memorandum No. 14 - Relocations

- Texas State Highway No. FM 546 November 1967
23. Design Memorandum No. 15 - Relocations

- Texas State Highway No. FM 982 February 1969
24. Design Memorandum No. 16 - Relocations

- Southwestern Bell Telephone Company June 1968
25. Design Memorandum No. 17 - Relocations

- Texas State Highway No. FM 1377

- Texas State Highway No. FM 2756 January 1969
26. Design Memorandum No. 18 — South Access Road September 1970
27. Design Memorandum No. 19 - Relocations - Electric Transmission

Lines

- A. Texas Power and Light Company

- B. Community Public Service Company, Inc. October 1968

- Supplement No. 1 November 1970
28. Design Memorandum No. 20 - Reservoir Clearing March 1968

29.

30.

31.

32.

33.

34.

Design Memorandum No. 23 - Relocations

- Farmers Electric Cooperative, Inc.
Design Memorandum No. 25 - Relocations

- Grayson - Collin Electric Cooperative, Inc.
Design Memorandum No. 26 - Relocations

- Texas Power and Light Company
Design Memorandum No. 27 - Relocations

- Community Public Service Company, Inc.
Design Memorandum No. 28 - Relocations

- Wylie Northeast Water Supply Corporation
Design Memorandum No. 29 - Relocations

- Culleoka Water Supply Corporation

December 1970
March 1971
February 1972
July 1971
September 1970

April 1971

1-3



Appendix C Lavon Dam and Lake

TABLE 1-1 (CONTINUED)

Related Manuals and Reports for Lavon Dam and Lake

Title Date

35. Design Memorandum No. 30 - Relocations

- Milligan Water Supply Corporation November 1970
36. Design Memorandum No. 32 - Relocations

- Lavon Water Supply Corporation April 1971
37. Recreational Development Plan for the Handicapped April 1971
38. Design Memorandum No. 33 - Relocations

- Garland Power and Light Company June 1971
39. Design Memorandum No. 34 - Relocations

- Lone Star Gas Company October 1971
40. Design Memorandum No. 35 - Relocations

- North Texas Municipal Water District’s 14-inch Water Line July 1972
41. Horizontal and Vertical Control - Survey Data August 1971
42. Lavon Lake - Report of Sedimentation June 1975
43. Design Memorandum No. 37

- Relocation of Collin County Road No. 115 June 1976
44. Lavon Lake - Water Quality Report June 1982
45. Lavon Lake - Flood Emergency Plan May 1988

- Emergency Numbers Updates July 1999
46. Lavon Lake - Water Quality Report June 1999
47. Sediment Survey of 2011 TWDB January 2013
48. Lavon Lake Master Plan Draft May 2016
49. Lavon Dam Periodic Assessment No. 1 December 2017
50. Lavon Dam Periodic Inspection Report No. 13 December 2017

1-05. Operating Agency. USACE-SWEF is the operating agency for Lavon Dam and Lake.

The Lake Manager at Lavon Dam has the responsibility for its operations and management of the
lake. The District Engineer, through the Water Resources Branch of the Engineering and
Construction Division, directs water control activities.

The project is staffed during normal working hours throughout the year. The Lake Manager at
Lavon Dam has the responsibility for its operations. Lake Rangers are also available on holidays
and weekends to provide assistance with the lake operations. The project will be staffed 24
hours a day when the lake level is at, or is forecasted, to rise above elevation 502.5 feet.
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The Lake Manager will have a current list of the Water Resources Branch personnel including
home telephone numbers to contact when necessary. The Lake Manager will furnish the Water
Resources Branch a list of project personnel, which will include office and home telephone
numbers. The Lake Manager resides as close to the project as is considered prudent to carry out
his official duties.

1-06. Regulating Agencies. USACE - SWF is the regulatory agency for Lavon Dam and Lake.
The regulation of the dam is the responsibility of the Water Resources Branch of the Engineering
and Construction Division, Fort Worth District.
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CHAPTER Il - DESCRIPTION OF PROJECT

2-01. Location. Lavon Dam and Lake are located on the East Fork of the Trinity River at river
mile 55.9, about 20 miles southeast of McKinney, Texas. The dam site is located within the
Trinity River Basin, Collin County, Texas. The lake is in the southeastern corner of Collin
County. The total drainage area above Lavon Dam is 770 square miles. The location of the dam
and lake are shown on Plates 2-1a and 2-1b.

2-02. Purpose. Lavon Dam and Lake are a multi-purpose project used for flood risk reduction,
water supply, fish and wildlife, and recreation. The project is a unit of the Trinity River Basin
System, which consists of eight USACE lakes and various channel improvements and levees
operated to provide flood protection along the Trinity River. An aerial view of the Lavon Dam
is shown in Figure 2-1.

‘‘‘‘‘

Figure 2-1. Aerial View of Lavon Dam

2-03. Physical Components. Lavon Dam consists of a rolled earthfill embankment, a tainter-
gated concrete spillway and stilling basin. The total length of the dam is 19,493 feet. The
general plan of the embankment and spillway is shown on Plate 2-2. Additional information on
Lavon Dam and Lake is provided in Exhibit A, Supplementary Pertinent Data.

a. Embankment. The embankment was modified in 1974 to increase flood control and
water supply in the East Fork of the Trinity River.
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1. Original Embankment. The original embankment was 9,540 feet long, excluding
the spillway section, 69 feet high and had a volume of approximately 3.6 million cubic yards of
compacted earth fill. It was composed predominantly of highly plastic clays with a mixing of
low plastic materials. The compacted clays came from alluvial deposited in the floodplain,
residual soils on the abutments, and weathered shale from the spillway excavation. Less
weathered shale was used to construct the heel and toe portions.

The original embankment had an internal drainage system consisting of gravel-filled “finger”
drainage trenches lying on 20-foot centers normal to the axis of the dam. The fingers were
connected to a gravel-filled trench. The trench was constructed 110 feet upstream from and
parallel to the downstream toe of the embankment. This drainage system is now incorporated
into the drainage system of the modified embankment.

2. Modified Embankment. The modification to the original embankment consisted
of enlarging the existing reservoir by raising the top of the embankment from elevation 502.0 to
elevation 514.0 feet and increasing its length from 9,450 feet to 19,493 feet. The top of the new
embankment is 81 feet above the streambed. The centerline of the main embankment, from
station 16+00 to the spillway, was shifted 20 feet downstream.

The embankment slopes vary between 1V on 20H near the toe to 1V on 2.5H at the crest. The
upstream slopes are protected with 24-inch riprap placed on 9-inch of granular bedding from
elevation 462.0 feet to the crest at elevation 514.0 feet. An additional layer of 24-inch of graded
riprap was placed between elevations 482.0 feet and 501.0 feet during the modification. The
downstream slopes have been mulched and seeded.

County Road 384 is located along the top of the embankment between station 8+10 and 105+09.
Along County Road 384 the top of dam is 30 feet wide and paved. Elsewhere it is 20 feet wide
with grass cover. The typical embankment sections are shown on Plate 2-3. Views of the
upstream and downstream embankment are shown in Figures 2-2 and 2-3, respectively.

.:! ‘h‘ 3 ‘ )
Figure 2-2. Upstream View of Figure 2-3. Downstream View of
Embankment Embankment
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b. Spillway. The spillway is located in a natural draw near the west end of the main
embankment. The spillway is a 568 feet long concrete ogee weir controlled by 12 tainter gates, a
sloping concrete chute leading to a stilling basin, and a discharge channel terminating at the East
Fork of the Trinity River. A steel girder bridge above the spillway supported by 8-foot thick
concrete piers divides the spillway into twelve bays.

During the modification, concrete was placed above and upstream of the existing weir. The
spillway crest was raised 13.5 feet from elevation 462.0 feet to 475.5 feet and base was widened
approximately 17 feet. A drainage gallery was constructed in this section to monitor seepage
through the spillway. The floor elevation of the gallery is at 444.0 feet. The discharge capacity
of the spillway is 361,500 cubic feet per second (cfs) when the water surface is at elevation
509.3 feet. The spillway plan and section are shown on Plate 2-4. The spillway overviews are
shown in Figure 2-4 through Figure 2-6. The spillway training wall is shown in Figure 2-7, and
the train bridge and downstream channel are shown in Figures 2-8 and 2-9, respectively.

The twelve tainter gates are 40-foot by 28-foot when viewed from the lake. The actual
dimensions of the gates are 40-foot by 29.14-foot. When gates are closed, they rest on a seal
plate 7.5 feet downstream and 1.14 feet below the spillway crest, and the tops of the gates are at
elevation 503.5 feet. The hoisting machinery and platform are located on top of the pier
extension under the service bridge. During the modification of the spillway prestressed concrete
thrust girders replaced the original steel box beams that were used to anchor the turnnions. A
cross-section of a spillway tainter gate is shown on Plate 2-5.

Flgure 2 4. Splllway - | Figure 2-5. Spillway
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Figure 2-8. Train Bridge A ifigure 2-9. Downstream Channel
Downstream of Spillway

c. Low-Flow System. A low-flow conduit extends through each of the five center piers
on the spillway. The conduits are 36-inch in diameter and discharge onto the stilling basin.
Each conduit is controlled by a 36-inch diameter service gate and a 3-foot by 4-foot manually
operated emergency slide gate. The entrances of the conduits have trash racks and are equipped
with stoplog recesses. The gate entrances are 4-foot by 5-foot flared openings. Trash bars with
2-foot maximum horizontal and vertical clearances are provided at the entrances. Access wells
are provided in the spillway piers for gate maintenance.

The intakes of the conduits are set at various levels to permit selected withdrawals from the
reservoir. Three of the low flow gate sills are at elevation 453 feet and the remaining two gate
sills are at elevations 472 feet and 482 feet, respectively. The capacity of each conduit is about
220 cfs with water level at the top of conservation storage elevation 492.0 feet, and 250 cfs at top
of the spillway gates elevation 503.5 feet.

d. Stilling Basin. The stilling basin is 125 feet long and 568 feet wide with training
walls on either side. The reinforced training walls are 47-foot high. The elevation of the stilling
basin floor is 418.0 feet. The basin has two rows of baffle blocks and an end sill to assist in the
dissipation of kinetic energy and reduce erosion in the downstream channel.

2-4



Appendix C Lavon Dam and Lake

e. Hydropower Facilities. There are no hydropower facilities at Lavon Dam.

f.  Water Supply Facilities. The North Texas Municipal Water District (NTMWD)
operates three separate intake structures for withdrawal of water from Lavon Lake. All three
structures are located along the right bank of the East Fork, on the southeast shoreline of the lake
and pumped to a common treatment plant near Wylie, Texas. Each intake structure has
provisions for multilevel selective withdrawal of water for municipal uses. To supplement the
water supply during times of drought, the NTMWD pumps water into Lavon Lake from Jim
Chapman Lake (Cooper Dam) and Lake Texoma. The water quality at Jim Chapman Lake is
considered to be good, but the water from Lake Texoma has a higher salinity. The intake
structures are shown in Figures 2-10 and 2-11.

Fige 2-10. Intake Structure Figure 2-11. Intake Structure

In addition, the city of Garland withdraws water through an intake channel near Little Ridge
Park. The water withdrawn by Garland is used as cooling water for a steam electric plant and is
returned to the lake.

2-04. Related Control Facilities. Lavon Dam and Lake is part of the USACE plan for flood
control on the Trinity River and its tributaries. The plan consists of eight USACE dam and lake
projects and various channelization and levee projects operated to control floods on the Trinity
River Basin System. The city of Dallas constructed Forney Dam at 24.1 miles downstream of
Lavon Dam. Forney Dam is located at river mile 31.8 on the East Fork of the Trinity River near
Forney, Texas. The dam impounds Lake Ray Hubbard, a water supply reservoir. Lake Ray
Hubbard has a total storage capacity of 490,000 acre-feet, which is used for conservation
purposes. Close coordination between the USACE and the city of Dallas is necessary when
releases are being made from Lavon Lake.

The East Fork Wetland Project provides the North Texas Municipal Water District (NTMWD)
with over 102,000 acre-feet of water per year. Water is transported 43 miles from the wetland
near Crandall, Texas to Lavon Lake through an 84 inch pipeline.
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Lake Tawakoni Water Supply Project provides the NTMWD 50,000 acre-feet of water per year
from the Sabine River Authority in Lake Tawakoni. The project was designed to move raw
water from Lake Tawakoni to Lavon Lake. The infrastructure includes approximately 30 miles
of 54-inch and 60-inch-diameter transmission pipeline and two pump stations, each with a raw
water pumping capacity of 75 millions of gallons per day (MGD).

Wilson Creek Regional Wastewater Treatment Plant (RWWTP) provides daily and peak flow
treatment and discharges the plant flows to Lavon Lake. The average daily flow capacity of
Wilson Creek RWWTP is 64 MGD.

2-05. Real Estate Acquisition. The area acquired in fee simple title was 37,387 acres, which
includes land for construction of the dam and for the operation and maintenance of the project
and public use areas. Land for the operation of Lavon Lake was acquired in fee simple to
contour elevation 508.0 feet or to a point 300 feet horizontally from the top of the flood control
pool, elevation 503.5 feet, whichever was greater. However, within subdivided areas the fee
simple acquisition line was generally based on lot lines encompassing the upper guide contour of
elevation 508.0 feet without regard to the 300-feet criteria.

Flowage easements were acquired from properties located in the upper reaches of the reservoir
that would be subject to induced backwater flooding. Backwater curves that show the location
of inundation can be found in the Design Memorandum No. 1A (Hydrology), dated June 1965.
The total area on which flowage easements was acquired is 849 acres.

2-06. Public Facilities. Sixteen recreation areas and five wildlife areas around the lake are
operated by USACE for public use and an additional two areas are operated by community
organizations, for a total of 23 recreational areas at Lavon Lake. The areas are listed in Table 2-
1 and shown on Plate 2-6. Facilities provided at these parks consist of roads, parking areas, boat
ramps, camping and picnicking facilities, walkways, sanitation facilities, potable water, and
swimming areas. Caddo Park was developed as recreation facilities for the handicapped. This
area utilize ponds for fishing and provide outdoor recreation environment specifically designed
for the handicapped. Most of Brockdale Park is leased to the Blackland Prairie Raptor Center
and is not open to the public as a traditional recreational area. Currently, the only area open to
the public is a boat ramp and parking lot.
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TABLE 2-1

Recreation Areas at Lavon Dam and Lake

Avalon Park

Bratonia Park/Model Airplane Field*
Brockdale Park

Caddo Park

Clear Lake Park

Collin Park/Marina*

East Fork Park

Elm Creek Park

Highland Park

10. Lakeland Park

11. Lavonia Park

12. Little Ridge Park

13. Mallard Park

14. Pebble Beach Park

15. Tickey Creek Park

16. Twin Groves Park

17. Culleoka Wildlife Area

18. East Fork Wildlife Area

19. Pilot Grove Wildlife Area

20. Sister's Grove Wildlife Area

21. Wildlife / Natural Area Downstream of Dam
22. Brockdale Park/Blackland Prairie Raptor Center*

CoNoOR~LNE

Note: *Indicates parks operated and maintained by private individuals.
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CHAPTER Il —HISTORY OF PROJECT

3-01. Authorization. House Document No. 403, 77th Congress, outlined a comprehensive plan
of improvement of the Trinity River and Tributaries. Congressional authority for the
construction of Lavon Dam and Lake on the East Fork Trinity River was adopted in the River
and Harbor Act approved 2 March 1945 (Public Law 14, 79th Congress, 1st Session). The 24
July 1946 River and Harbor Act (Public Law 525, 79th Congress, 2nd Session, Section 2)
modified the authorization to provide for conservation storage.

The Flood Control Act, Section 4, approved 22 December 1944, (Public Law 534, 78th
Congress, 2nd Session), authorized the development of reservoir areas under the Department of
the Army for recreational purposes. Section 6 of the Flood Control Act of 1944, Public Law 78-
534, provides that the Secretary of War is authorized to make contracts with states,
municipalities, private concerns, or individuals, at domestic and industrial uses for surplus water
that may be available at any reservoir under his control provided that no contracts for such water
shall adversely affect existing lawful uses of such water.

The initial Lavon Lake Project was constructed in March 1954 under the foregoing
authorization. The need for increases flood protection and water conservation resulted in later
congressional authorization for the modification of Lavon Dam and Lake. Such congressional
authorization is contained in the Flood Control Act of 1962, approved 23 October 1962 (Public
Law 874), 87th Congress, 2nd Session, House Document No. 554).

Public Law 360, 82nd Congress, 2nd Session approved 23 May 1952 revived and reenacted the
provisions of the Flood Control Act of 1944. This public law authorized contracts with states,
municipalities, private concerns, or individuals for use of surplus water that may be available at
any reservoir under the control of the Department of the Army. With this authorization a
contract with the NTMWD was signed for the use of the conservation water in Lavon Lake.

3-02. Planning and Design. The Definite Project Report on Lavon Dam and Reservoir, dated
July 1946, contains the hydrology, hydraulic data, structural features, and other pertinent data on
the original project. On 15 May 1957, Congress authorized a study for the modification of the
Lavon Dam and Lake. The District Engineer reported favorably on the feasibility of modifying
the project to the office of the Chief of Engineers on 1 November 1961. The Chief of Engineers
approved and referred the report to the Committee of Public Works on 12 September 1962 and
published it as House Document 554.

Authority to initiate advance planning on the Lavon Dam and Lake modification and East Fork
Channel improvement is contained in the Public Works Appropriation Act of 1963, approved 13
December 1963, (Public Law 88-257) and in advice of allotment C-87 dated 13 January 1964. A
series of design memoranda were prepared in connection with planning and construction of
Lavon Lake modification. These reports cover hydrology, structural features of the gates and
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spillway, reservoir clearing, relocation of roads and utilities, recreational facilities and real
estate.

3-03. Construction. The construction of Lavon Dam began in January 1948 and was
completed in March 1954. Deliberate impoundment began in 14 September 1953. The
modification to Lavon Lake began in May 1970 and was completed in December 1975.
Structural modifications consisted of adding new pier and weir concrete on the upstream side,
raising the weir crest 13.5 feet from elevation 462.0 to elevation 475.5 feet, raising the tainter
gates, adding new concrete to the upstream face and top of non-overflow monolith, and adding
new concrete to the top of the intake tower for the new conservation pool level. The
construction cost of the dam was $69,970,000. Table 3-1 outlines the important dates in the
construction of Lavon Dam. Figures 3-1 through 3-12 show some of the construction phases.

4w, 1949

Flgure 3-1. Dam Constructlon Pilot Figure 3- 2 Dam Constructlon Spillway
Channel

dag M 3000 Tafk ata/ 103 { 30 woming spdlieay
Tesap gon rsiseengize - Dated 11 Tane 1950

Figure 3-3. Dam Construction - Figure 3-4. Dam Construction - Spillway
Embankment
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Figure 3-5. Dam Construction - Figure 3-6. Dam Construction -
Spillway Spillway

a
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Figure 3-7. Dam Construction - Piers Figure 3-8. Dam Construction - Fill
and Tainter Gates around Non-overflow Sections

LAVON DAY, LAVOH, TEXAS
Lodking W shawing intake strusturs for demestic water supply and cosplated beckfill, 6 Jun 1953
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Figure 3-9. Dam Construction - Figure 3-10. Dam Construction - Intake
Embankment Structure

c.
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Figure 3-12. Dam Construction - Office
Price’s Creek Bridge and Maintenance Shop

TABLE 3-1

Resume of Construction Activities

Activity Date
Construction began January 1948
Deliberate impoundment began 14 September 1953
Dedication of dam 27 October 1953
Construction completed March 1954
Conservation pool filled to elevation 472.0 22 May 1955

Dam Modifications

Modification of project began 15 May 1970
Deliberate impoundment began 1 December 1975
New conservation pool filled to elevation 492.0 11 May 1979

3-04. Related Projects. The Lavon Dam and Lake Project is an integral part of USACE plan
for flood control and water conservation plan in the Trinity River basin. The plan presently
consists of eight major USACE flood control projects, known as Benbrook Dam, Bardwell Dam,
Grapevine Dam, Joe Pool Dam, Lavon Dam, Lewisville Dam, Navarro Mills Dam, and Ray
Roberts Dam. The NTMWD owns three pumping stations located within Lavon Lake that
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pumps water out of the lake for Municipal and Industrial water supply purposes. Lavon Dam
controls 770 square miles drainage area which is 59% of the East Fork watershed. The Trinity
River Basin Master Reservoir Regulation Manual presents the proposed plan and individual
projects in more detail.

The U.S. Soil Conservation Service (now Natural Resources Conservation Service (NRCS)) has
constructed 160 flood retention dam sites in the East Fork of the Trinity River subbasin upstream
from Lavon Lake. These reservoirs have a combined permanent storage (storage below the
lowest ungated outlet) of 19,763 acre-feet and partially control runoff from 315 square miles.
They will have a small impact upon large flood flows (1/10,000 return period and greater) but
will reduce inflow to Lavon Lake during more frequent floods and trap sediment produced
upstream of them.

Ray Hubbard Reservoir is located downstream of Lavon Lake, which is used for water supply.
The drainage area covers 1,074 square miles and it has 452,040 acre-feet of storage area.

The original East Fork Channel Improvement was designed to increase the river channel
capacity to 5,000 cfs from its mouth to Forney Dam (Lake Ray Hubbard), river mile 31.8. The
channel improvement consisted of realignment, widening, and deepening of the East Fork river
channel, and strengthening of adjacent levees. The channel improvement was to be completed in
two increments, Increment | and Increment Il. Increment I, from the mouth to river mile 9.8,
was completed in June 1984. Increment Il was never completed.

The dam and lake projects of Trinity River basin are listed in Table 3-2.
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TABLE 3-2

Trinity River Basin Projects

Year of Completion

Project Stream / Status
Anahuac Channel Trinity River 1914
Benbrook Dam Clear Fork Trinity River 1952
Grapevine Dam Denton Creek 1952
Lavon Dam East Fork Trinity River 1953
Lewisville Dam Elm Fork Trinity River 1955
Navarro Mills Dam Richland Creek 1963
Bardwell Dam Waxahachie Creek 1965

Big Fossil Creek Floodway Big Fossil Creek 1968

Lake Livingston Dam, TRA Project Trinity River 1969

Fort Worth Floodway West and Clear Forks Trinity 1970

River

East Fork Increment | East Fork Trinity River 1984

Joe Pool Dam Mountain Creek 1986

Ray Roberts Dam Elm Fork Trinity River 1987
Wallisville Saltwater Barrier Trinity River 1998

Duck Creek Channel Improvement Duck Creek 1998
Dallas Floodway Extension Trinity River Under

Construction

Liberty Local Flood Protection Trinity River Authorized

3-05. Modification to Regulations. The 1946 Definite Project Report established a uniform

release rate of 2,000 cfs, except when local flow between the dam and the gage near Rockwall
(river mile 44.2) exceeded 2,000 cfs. After the discontinuation of the Rockwall gage, a modified
release regulation was approved February 15, 1958, which established a target flow of 2,000 cfs
at the East Fork Gage near Crandall (river mile 11.0). The modified schedule considers
contributing runoff between Lavon Dam and the Crandall gage, whereas, the 1946 uniform
release regulation considered an allowance for only the contributing area to Rockwall.
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The principal problem on the East Fork watershed involves the flooding of agricultural lands
downstream from Lake Ray Hubbard. After a flood, the evacuation of water from Lavon Lake
continued for an extended period. The extended releases prevented the draining of the land
protected by the levees. In the late 1960’°s and early 1970’s the Fort Worth District began the
practice of delaying releases from Lavon Dam for 2 days after a severe storm event to allow
flood flows to recede and areas behind the levees to drain.

The floods of 1989, 1990, and 1991 caused extensive flooding throughout the Trinity River
basin. With the discharge limited to 2,000 cfs, Lavon Lake remained in the flood pool for
prolonged periods after each storm. The long detention of water in the flood pool increased the
probability that a surcharge release would be required due to subsequent storms. Also, the
extended flood releases hampered the agricultural production of the land, resulting in numerous
complaints from landowners.

To shorten the time that Lavon Lake stayed in the flood pool, which would alleviate both
problems, the maximum discharge rate was increased, after thorough research investigations. By
increasing the discharges in increments and monitoring the river, it was determined that a flow
rate of 8,000 cfs would not cause damages or problems and would reduce the time the land was
inundated. The reservoir regulation plan was modified to allow the maximum rate of discharge
to be increased to 8,000 cfs, as measured at the Crandall Gage. Releasing 8,000 cfs helps keep
Lavon Lake lower so that high damaging releases, dictated by the gate surcharge curves, are less
frequent. This modification was approved 30 August 2000.

3-06. Principal Regulation Problems. There have been no known regulation problems.
Complaints have been received from downstream levee districts and landowners during periods
of heavy and/or continued rainfall. The complaints were concerning high and extended releases
from Lavon Lake that impair the interior drainage facilities of leveed and agricultural areas that
are below Lavon Lake and Ray Hubbard Lake. The East Fork Increment | has reduced the local
drainage problems in the lower reach of the East Fork.

On two occasions major deviations from the Lavon Lake plan of regulation have been required.
During the first deviation the pool elevation was lowered to facilitate the modification of Lavon
Dam. The second deviation was granted at the request of the city of Dallas, to allow them to
lower the water level in Lake Ray Hubbard. The lower lake level was required to inspect and
repair erosion damage on the upstream face of Forney Dam.
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CHAPTER IV - WATERSHED CHARACTERISTICS

4-01. General Characteristics. The East Fork of the Trinity River originates in the southern
part of Grayson County in north central Texas. The East Fork begins near Dorchester, Texas and
flows approximately 110 miles in a generally southerly direction until it merges with the Trinity
River below Dallas. The East Fork joins the main stem at approximately river mile 460.0 of the
Trinity River near Rosser, Texas. The East Fork Watershed lies between north latitude 32°30’
and 33°32’ and west longitude 96°13'and 96°47'. The watershed is just east of Dallas, Texas and
includes a portion of the Dallas metropolitan area, and the cities of Garland, McKinney, Plano,
Richardson, and Mesquite. The watershed has a length of about 78 miles along the major axis of
its valley and a maximum width of about 30 miles. The East Fork watershed has a drainage area
of 1314 square miles, including 770 square miles above Lavon Lake. Portions of the watershed
lie within Collin, Dallas, Fannin, Grayson, Hunt, Kaufman, and Rockwall Counties.

The East Fork watershed consist of a multiple stream drainage pattern. Sister Grove, Pilot
Grove, and Indian Creek are major left bank tributaries and Wilson Creek and Honey Creek are
major right bank tributaries that are all located upstream of Lavon Dam. Major downstream
right bank tributaries are Muddy Creek, Rowlett Creek and Duck Creek. On the left bank, Little
Buffalo Creek is a tributary downstream of Lavon Dam. The watershed and the location of the
dam are shown on Plate 4-1.

The East Fork of the Trinity River drops from elevation 827.0 feet at its source to elevation
433.0 feet at the Lavon Dam site and continues to drop to elevation 317.0 feet at its mouth. The
streambed has a total fall of about 510.0 feet with an average slope of 4.6 feet per mile. The
river channel downstream from Lake Ray Hubbard is generally shallow, narrow, and choked
with debris. Topography of the East Fork watershed varies from gently rolling hills and valleys
in the upper portion of the watershed to generally flat lands in the lower portion. The East Fork
Trinity River basin is supported by numerous industries, including trade, finance and insurance,
professional and technical service, and education and healthcare. The population of the basin
was approximately 1,325,849 in 2017.

4-02. Topography. Topography of the East Fork watershed varies from gently rolling hills and
valleys in the upper portion of the watershed to generally flat lands in the lower portion. The left
bank bluffs between Lavon Dam and the town of Crandall, Texas range from about 60 feet to a
maximum height of 150 feet above the valley floor. The right bank is not as abrupt and only
climbs to about a maximum height of 60 feet above the valley floor in the same area.

Lavon Lake and its tributaries are located in the Northern Blackland Prairie subdivisions of the
Texas Blackland Prairies physiographic province. * In the Blackland Prairie, soils are mostly
fine-textured, dark, calcareous, and productive Vertisols. Historical vegetation was dominated

! www.epa.gov/eco-research/ecoregion-download-files-state-region-6
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by little bluestem, big bluestem, yellow Indiangrass, and tall dropseed. The rolling to nearly
level plains of the Northern Blackland Prairie ecoregion are underlain by interbedded chalks,
marls, limestones, and shales of Cretaceous age. This region now contains a higher percentage
of cropland than adjacent regions; pasture and forage production for livestock is common. Large
areas of the region are being converted to urban and industrial uses.

4-03. Geology and Soils. The East Fork Trinity River watershed lies within the Northern
Blackland Prairie subdivisions of the Texas Blackland Prairies physiographic province. The
East Fork watershed is divided into 3 principal soil groups. The first soil type is bottomland or
alluvial soils, which are fine textured and slow to moderately permeable. The second soil type is
black waxy soils that are slowly permeable. The third soil type is light colored, slowly
permeable, and considered a deep and shallowly soil, which lays over limestone and marl
formations. All of the above mentioned soils are very productive and are very susceptible to
erosion where there is no grass or tree cover. 2

The Lavon Lake area is underlain by the Austin Chalk, Ozan, Wolfe City, and Pecan Gap Chalk
formations, listed oldest to youngest, all of Upper Cretaceous age (Gulf Series). The uppermost
unit of the Austin Chalk, consisting of massive light gray chalk deposits with occasional
interbeds of calcareous clay, is present in the westernmost portion of the reservoir area. Most of
the reservoir area, including the dam site, is underlain by the Ozan formation, the lowermost unit
of the Taylor group, which consists of dark gray, calcareous, montmorillonitic shale and marl
containing variable amounts of silt and glauconite. The Ozan formation is approximately 475
feet thick in the area of the reservoir and dam site, and probably represents an outer continental
shelf deposit transitioning to more nearshore conditions in the upper part of the unit. Yellow
gray, calcareous fine sand and silt of the Wolfe City formation, and dark blue gray sandy chalk
and marl of the Pecan Gap Chalk formation underlie the eastern perimeter of the reservoir area.

Quaternary age terrace and alluvial deposits of clay, silt, sand, and gravel overlie much of the
Upper Cretaceous age strata within the reservoir area by thickness of up to 50 feet. The Upper
Cretaceous formations, which strike in a northeast to southwest trend in the reservoir area, have
a regional dip of approximately 55 feet per mile to the southeast. No significant faults are
present within the formations directly underlying the Lavon Lake area, which lies within seismic
zone 0, according to the Uniform Building Code Seismic Zone Map, as presented in ER 1110-2-
1806, dated 31 July 1995, subject: Earthquake Design and Evaluation for Civil Works Projects.

According to the U.S. Department of Agriculture Soil Survey of Collin County (1969), residual
soils occurring within the reservoir area include the Houston Black-Houston, Trinity-Frio, and
Houston Black-Burleson. Houston Black-Houston soils are thick, dark gray to brown calcareous
clays developed in upland areas from the Ozan formation. Trinity-Frio soils are thick, dark gray
clay and loamy floodplain soils developed from Quaternary age alluvium deposits. Houston
Black-Burleson soils are thick, light gray to dark gray calcareous clays developed from
Quaternary age terrace deposits.

2 mrdata.usgs.gov/sgmc/tx.html
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4-04. Sediment. A system of 59 sedimentation ranges and 7 degradation ranges were
established, surveyed, and monuments placed on the reservoir area and below the dam during the
design of the dam. During the planning of Lavon Dam, the Department of Agriculture estimated
that the annual rate of sediment deposition in the lake would be 1.23 acre-feet per square mile of
drainage area. At this rate the average annual deposition was 956 acre-feet. A total of 47,800
acre-feet of storage space was provided in Lavon Lake to permit sediment deposition for a period
of 50 years.

In November 1959, six years after the dam was completed, a sediment survey was completed and
resulted in a deposition rate of 1.92 acre-feet per square mile of drainage area and an average
annual deposition rate of about 1,415 acre-feet. In October 1965, a second sediment survey was
completed at Lavon Lake. This survey resulted in a sediment deposition rate of 2.03 acre-feet
per square mile of drainage area and an average annual deposition rate of about 1,496 acre-feet.

The 1959 and 1965 sediment surveys were conducted when the top of conservation pool was at
elevation 472.0 feet and the top of flood control was at elevation 490.0 feet. The results of both
surveys showed that the sediment rate was higher than what was initially estimated. The high
rate of sediment may be due to the amount of clay in the watershed and that the NRCS structures
did not hold the colloidal suspended clay materials very well. In May 1970, the top of
conservation pool at Lavon Dam was raised from elevation 472.0 feet to 492.0 feet. The
estimated 100 year sediment load was increased to 92,600 acre-feet below elevation 492.0 feet.

In 1991, the Texas Legislature authorized the Texas Water Development Board (TWDB) to
develop a non-profit, self-supporting, reservoir volumetric survey program, which is named the
Hydrographic Survey Program. The program includes a standard volumetric survey and a
sedimentation survey. Since 1992, TWDB's Hydrographic Survey Program has completed 147
hydrographic surveys on 104 unique reservoirs. This includes 81 of the 109 water supply
reservoirs monitored for inclusion in TWDB's monthly Water Conditions Report. The TWDB
web site is: (https://www.twdb.state.tx.us/surfacewater/conditions/report/index.asp).

The TWDB last performed a standard volumetric survey for Lavon Lake was in 2011.% Results
from the survey indicate Lavon Lake encompasses 20,559 surface acres and contains a total
volume of 409,360 acre-feet at conservation pool elevation 492.0 feet.

In 1970, USACE estimated a modified Lavon Lake encompassed 21,357 surface acres with a
total reservoir capacity of 456,527 acre-feet at conservation pool elevation 492.0 feet. The 2011
survey shows that the total volume at the conservation pool elevation has now decreased to
409,360 acre-feet. The results of those surveys show that Lavon Lake lost 47,167 acre-feet of
water (during this time period) or 10.3 percent in the conservation pool storage and the surface
area of Lavon Lake has increased by 20,559 acres between the 1970 USACE survey and the
2011 TWDB volumetric survey. The difference in storage indicates the amount of sediment fill

# www.twdb.texas.gov/hydro_survey/lavon/2011-07/Lavon2011_FinalReport.pdf
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between the years 1970 to 2011. Comparisons between the 1970 USACE modified survey and
the 2011 TWDB volumetric survey are presented in Table 4-1.

TABLE 4-1

Area and Capacity Comparisons of Lavon Lake

Feature USACE USACE TWDB
DPR Survey Survey

Year 1946 1970 2011
Surface Area at Conservation Pool
Elevation 492.0 feet NGVD29 N/A 21,357 20,559
(acres)
Volume at Conservation Pool
Elevation 492.0 feet NGVD29 (acre- N/A 456,527 409,360
feet)

NOTE: Data is obtained from “Volumetric Survey Report of Lavon Lake, TWDB January
2013.”

4-05. Climate. The East Fork Trinity River watershed is in the north central part of the state of
Texas. The climate varies over the entire watershed from subtropical with cool wet winters to hot
humid summers. Southerly winds from the Gulf of Mexico prevail over the watershed during all but
the winter months when northerly winds prevail. Tropical maritime air masses from the Gulf of
Mexico play a dominant role in the climate from late spring through early fall, while polar air
masses determine the winter climate. Freezing temperatures and snowfall are occasionally
experienced when cold hit pressure air masses from the Canadian Polar Regions sweep down the
central plains states into Texas. Warm seasonal rainfall is largely the result of thunderstorm activity,
with amounts varying considerably in both intensity and location.

a. Temperature. The mean annual temperature over the basin is about 65 degrees
Fahrenheit. January, the coldest month, has an average minimum daily temperature of about 34
degrees. August, the warmest month, has an average maximum daily temperature of about 95
degrees. Temperatures in the watershed have ranged from a maximum of 114 degrees, recorded
at Lavon Dam, to a minimum of minus 7 degrees recorded at McKinney 3S.* The average length
of the growing season between killing frosts in the watershed is about 235 days at McKinney, in
the upper part of the basin, and 236 days at Rockwall, just south of the basin.> Table 4-2 gives

* www.ncdc.noaa.gov/cdo-web/datasets
® texasalmanac.com/sites/default/files/images/almanac-feature/countyweatherA.pdf
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temperature data for several National Weather Service (NWS) stations in or near the East Fork
Trinity River basin.

TABLE 4-2

Temperatures in/near the East Fork Trinity River Basin

Temperatures (°F)

Average Average

Station Period of Mean Januar August Minimum  Maximum
Record Annual L. y 9 Recorded Recorded
Minimum  Maximum
Lavon Dam 1949-2018 64.9 31.7 94.6 -3 111
Dallas FAA
(Love Field) 1939-2018 66.8 35.8 96.1 -0 112
McKinney 3S 1904-2018* 64.7 33.9 95.0 -7 118
Richardson 1946-2018 66.3 35.4 94.3 9 112

NOTE: *Period of available NOAA data (2008-2018) is retrieved from a different station named
McKinney 1.6 ESE.

b. Precipitation. The normal annual precipitation over the East Fork Trinity River
watershed varies from approximately 41 inches at Farmersville in the northeastern portion of the
watershed to about 37 inches at Celina in the western portion of the watershed.® The normal
distribution of rainfall over the area is generally favorable for agricultural purposes, with the
heaviest rainfall occurring during the period April through June. The monthly distribution of the
average annual precipitation at the seven NWS stations in the watershed area is shown in
Table 4-3.

¢ www.ncdc.noaa.gov/cdo-web/datasets
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TABLE 4-3
Average Monthly and Annual Rainfall in/near the East Fork River Basin

Precipitation (Inches)

Month Anna Celina Farmersville Lavon Dam  McKinney 3S Rockwall Richardson
1898-2018** 1946-2017 1947-2009 1949-2018 1904-2018* 1941-2018 1946-2018
January 2.08 1.87 2.37 2.22 2.43 2.16 2.31
February 2.73 1.99 2.98 2.88 2.54 2.83 2.73
March 3.14 2.90 3.68 3.15 3.09 3.49 3.29
April 4.15 4.01 4.23 3.93 4.18 4.09 3.94
May 5.54 5.84 5.62 5.12 5.34 5.13 5.18
June 3.52 4.75 3.87 3.66 3.36 3.28 3.45
July 2.48 2.42 2.76 2.25 2.44 2.35 2.36
August 2.05 2.25 2.06 1.96 2.25 2.19 2.26
September 3.75 3.45 3.68 3.70 3.04 3.11 3.49
October 3.83 3.58 4.10 3.70 3.60 3.94 4.16
November 3.03 2.42 3.19 2.96 2.84 2.90 3.03
December 2.70 1.99 3.07 2.80 2.57 2.90 2.72
Total 39.00 37.47 41.61 38.33 37.68 38.37 38.92
Precipitation 18.75 21.50 29.02 18.72 20.76 18.68 19.20
Minimum Yearly (1901) (1963) (1978) (2005) (1925) (2005) (1963)
Precipitation 77.26 61.42 59.12 67.89 67.27 59.53 73.43
Maximum Yearly (2015) (1957) (1957) (2015) (2015) (1973) (2015)

NOTES: 1. The total annual precipitation is computed by summation of the monthly averages.
2. Data reflect “Climatological Data” from the NWS. *McKinney 3S discontinued in 2008, Muni. Airport used thru 2018.
3. **Anna gage missing month of Dec 1901. Therefore min. precipitation could have a higher value.
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c. Snowfall. Minor accumulations of snowfall occur periodically during the winter
months, however, snowfall does not contribute significantly to area precipitation or runoff. The
maximum snowfall recorded during one snow event, since 1953, at Lavon Dam is 7 inches.
McKinney, which is nearby, has recorded a maximum daily snowfall of 7 inches occurring in
1964 and a maximum monthly snowfall of 12.1 inches occurring in February 1978.

d. Evaporation. The evaporation loss at Lavon Lake was determined by using records at
NWS “Class A” evaporation pan. Records are available from 1981 to present. From
measurements collected between October 1981 and December 2018, the estimated average
annual evaporation from the lake is about 76 inches. The average monthly and annual pan
evaporation from Lavon Lake are given in Table 4-4A. The highest recorded annual pan
evaporation was 91.98 inches in 2011, while the lowest was 65.76 in 2007. The highest
evaporation during a single month was 14.25 inches in July 1998. The 4-foot diameter by 10-
inch deep pan heats up much faster than the lake, thus the pan evaporation is much higher than
actual evaporation, and a coefficient must be used to estimate actual lake evaporation.

The TWDB has also collected lake evaporation data from 1954 through 2018 from the National
Oceanic and Atmospheric Administration (NOAA) and the National Climatic Data Center
(NCDC)."” The average monthly and annual evaporation from TWDB data are given in Table 4-
4B. The evaporation rates for the East Fork Trinity River watershed are computed using the pan
coefficients in the ThEvap program for quadrangle 411.

Figure 4-1 shows the instruments and
equipment of weather station at Lavon Lake.

Figue 4-1. Weather Station at Lavon
Lake

" www.twdb.texas.gov/surfacewater/conditions/evaporation/
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TABLE 4-4A

Lavon Lake Average Monthly and Annual Evaporation (October 1981 - Dec 2018)

Reservoir Evaporation (Inches)

Month Measured _Pan Month_ly_ Pan Calculated Re_servoir
Evaporation Coefficient Evaporation
January 2.97 0.74 2.19
February 3.57 0.71 2.53
March 5.46 0.70 3.81
April 6.79 0.68 4.61
May 7.79 0.61 4.75
June 9.08 0.68 6.17
July 10.44 0.70 7.31
August 10.06 0.71 7.14
September 7.67 0.74 5.67
October 5.60 0.78 4.37
November 3.89 0.81 3.15
December _2.94 0.78 2.29
Annual 76.26 0.71 54.14

NOTES: Net evaporation is calculated using the monthly pan coefficient given in TWDB Report

64 for a NWS Class A Pan.
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TABLE 4-4B

TWBD Average Monthly and Annual Evaporation, Lavon Lake, 1954-2018

Evaporation from Reservoir Monthly Pan Coefficients for

Month Surface (inches) quadrangllae 411 of ThEvap
rogram
January 2.03 0.74
February 2.44 0.71
March 3.78 0.70
April 4.56 0.68
May 4.70 0.61
June 6.32 0.68
July 7.43 0.70
August 7.03 0.71
September 5.35 0.74
October 4.34 0.78
November 3.03 0.81
December 2.26 0.78
Annual 53.27 0.72

e. Wind. The prevailing winds over the watershed are from the south. However, during
the winter months, the influence of high-pressure systems moving from the northwest causes the
wind to shift from the north. Severe winds have been experienced near Lavon Lake. The fastest
recorded velocity in the vicinity of the watershed was an 87.5 mile per hour gust, recorded in
McKinney, Texas on 4 April 2008.% (Data provided by NOAA NCDC for the period 1950—
2018.)

From the "Design Memorandum No. 1 on Lavon Reservoir, June 1965" report, the maximum
fetch is 3.6 miles at the maximum design water surface elevation of 509.0 feet and the computed
required freeboard is 5.0 feet. Thus, the computed freeboard to protect the dam from wave
overtopping was based on this design wind speed, fetch, and elevation. A minimum freeboard of
5.0 feet was adopted, establishing the top of dam at elevation 514.0 feet for the modified dam
and pool raise. Based on the 2017 Lavon Lake Periodic Assessment (PA) No. 1 screening-level
analysis, the dam is hydrologically inadequate, with a low confidence in this assessment since
the revised Probable Maximum Flood (PMF) is 0.3 feet over the maximum design water surface

& www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=88790
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509.0 feet. It is possible that further analysis may result in the dam being considered
hydrologically adequate. A site-specific Probable Maximum Precipitation (PMP) study could
result in the PMF elevation being lower providing the required freeboard. This was the result for
the Lake Lewisville PMF maximum water surface elevation in 2016. A Wind/Wave analysis
may indicate that less than 5.0 feet of freeboard is required. More complete hydrologic modeling
with further calibration and validations could result in a lower PMF elevation. The average
annual wind movement at Dallas - Fort Worth (DFW) airport, Texas, 34 miles southwest of the
Lavon Dam, is 91,980 miles, or an average wind speed of 10.5 miles per hour for entire year.’
Tornadoes are a somewhat rare occurrence in the watershed. In December 2015, a series of
tornados reaching EF4 level left 13 people dead and injured over 300 people across parts of
North and Central Texas.

4-06. Storms and Floods. The East Fork Trinity River watershed is subject to three general
types of flood-producing rainfall: thunderstorms, frontal rainfall, and tropical cyclones. The
topography of the East Fork watershed, the character of the soil, and the nature of the rainfall are
conducive to rapid runoff and sharp crested flood hydrographs. Generally, the highest 24-hour
and monthly precipitation periods have occurred during major thunderstorms. However, there
are some instances of heavy precipitation resulting from local thunder storms. The maximum
24-hour rainfall reported in or adjacent to the basin was 10.5 inches, which occurred at Anna,
Texas on 13 May 1982."° The maximum monthly rainfall reported was 21.24 inches, which
occurred at Celina in May 1982. The major storms experienced over the watershed for which
rainfall data are available, together with the average rainfall depths produced on the watershed
above the dam, are listed in Table 4-5.

Table 4-6 lists the pertinent data for major lakes, dams, and gages on the East Fork Trinity River
basin. Table 4-7 gives stages and discharges for major floods recorded at gages on the East Fork
Trinity River and Sister Grove Creek.

® https://www.ncdc.noaa.gov/1PS/lcd/Icd.html
19 www.srh.noaa.gov/images/ewx/wxevent/100.pdf
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TABLE 4-5

Major Storms on the East Fork Trinity River Watershed, 1913-2018

Precipitation in Inches

Storm Date Anna Celina  Farmersville Lavon McKinney  Rockwall
Gage Gage Gage Dam Gage 3S Gage Gage
1913, Nov 29-Dec 5 — — — — 5.40 —
1935, Jun 12-18 — — — — 6.30 —
1942, April 5-30 — — — — 17.10* 14.65
1945, Mar 28- Apr 2 — — — — 0.94 8.64
1957, April 18-May 5 12.94 13.20 12.04 10.47 14.26 14.21
1957, May 22-26 10.43 9.10 5.35 5.08 6.25 7.90
1958, April 26-May 3 8.14 8.82 9.17 7.92 7.99 8.55
1964, Sept. 15-28 11.79 12.70 12.33 11.66 21.39 7.31
1966, April 22-May 2 13.70 12.20 14.65 15.30 15.45 18.02
1971, Dec. 1-10 7.79 7.71 7.89 7.89 8.27 6.13
1980, Sept. 19-30 8.50 3.84 6.95 7.11 6.10 5.93
1981, Oct. 6-18 14.61 12.32 10.91 8.70 10.70 7.35
1982, May 11-15 11.33 14.32 7.58 6.74 8.49 4.71
1989, May 3-June 15 20.55 — 18.91 18.99 21.48 15.73
1990, April 13-May 4 17.25 — 11.61 10.86 13.47 9.26
1991, Dec. 17-23 5.49 — 5.44 6.01 4.39 4.99
2000, Nov 3-24 — — 6.75 8.54 8.43 8.12
2007, June 4-30 — — — 12.18 7.74 9.18
2009, Oct 4-27 12.00 15.54 — 7.51 10.55 8.45
2015, May 6-31 18.71 13.18 — 8.96 19.98 11.48
2015, Oct 23-Nov 6 8.73 10.73 — 12.75 6.27 7.55
2016, May 9-June 14 10.45 — — 12.08 12.40 4.78
2018, Oct 7-25 11.68 — — 8.99 10.38 9.59

NOTE: The rainfall data were tabulated from published precipitation records from the NWS.
*Precipitation value (17.10) for April 1942, McKinney 3S gage derived from Isohyetal map
(Comprehensive Survey Report on Trinity River and Tributaries — Vol. 3, 1962, Plate #19)

4-11



Appendix C Lavon Dam and Lake

TABLE 4-6

Pertinent Data for Major Lakes and Dams and Gages in the East Fork Trinity River Basin

Maximum Floods of Record

: Period of Miles Datum Drainage

Station Stream Record Above () Area_ Date Gage Height  Peak Discharge
Mouth (Sq. Mi) (ft) (cfs)
near McKinney East Fork 1949-2018 86.5 511.69 190 26 Apr 1957 16.65 23,900
31 0Oct 1974 16.88 21,900
21 Sep 1964 16.86 19,000
near Blue Ridge Sister Grove  1975-2018 14.7 526.29 83 13 May 1982 22.50 13,300
10 May 2015 28.74 5,340
19 Apr 1977 16.93 4,650
near Lavon East Fork 1953-2018 54.9 429.58 773 26 May 1957 17.34 39,000
14 Jun 1989 19.55 16,100
1 May 1966 16.86 7,400
near Forney East Fork 1973-2018 30.8 374.86 1,118 3 May 1990 22.01 53,000
30 May 2015 20.57 43,900
17 May 1989 20.96 42,700
near Crandall East Fork 1949-2018 11.0 338.69 1,256 5 May 1990 27.17 59,900
14 Apr 1991 21.97 35,300
28 May 1957 22.81 33,000
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TABLE 4-6 (CONTINUED)

Pertinent Data for Major Lakes and Dams and Gages in the East Fork Trinity River Basin

Period of Miles Datum Drainage
Lake Stream Record Above (ft) Area Maximum Lake Elevation
Mouth (Sg. Mi.)
Elev. Volume
Date (ft) (ac-ft)
Lake Ray Hubbard  East Fork 1968-2018 31.8 — 1074 4 May 1990 437.81 544,100
Lavon Lake East Fork 1953-2018 55.9 — 770 3 May 1990 504.93 791,000

NOTES: 1. The information is derived from the United States Geological Survey (USGS) Annual Water-Data Reports.
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TABLE 4-7
Top 28 Major Recorded Floods in the East Fork Trinity River Watershed, 1908-2018

East Fork Trinity River Sister Grove Creek East Fork Trinity River
near McKinney near Blue Ridge* near Lavon
Date Gage D'Ecer?z; e Gage D'Zgﬁzr I-(Iseagﬁt D'spcer?el; e
a ; [ ) [ i i
Height (ft) 9 % Height (f) ; (Cfs)g (fg (o) g
1908, May — — — — — —
1913, Jul — — 22.00 — — —
1922, Apr — — — — — —
1935, May-Jun — — — — — —
1938, Feb — — — — — —
1941, Jun — — — — — —
1942, Apr 21.00 — — — 23.30 —
1949, May-Jun — — — — — —
1950, May-Jun 17.23 7,430 15.77 5,700 — —
1957, Apr-May 16.65 23,900 16.28 9,080 17.34 39,000
1966, Apr-May 16.53 11,900 16.55 6,230 16.86 7,400
1969, May 16.69 10,700 15.34 3,750 12.45 3,480
1971, Dec 16.57 12,300 15.98 5,440 15.59 4,830
1974, Oct-Nov 16.88 21,900 16.75 6,670 14.87 3,890
1977, Mar-Apr 19.84 13,100 16.93 4,650 10.75 835
1982, May 22.17 61,800 22.50 13,300 15.33 4,530
1989, May-Jun 19.53 7,600 — — 19.55 16,100
1990, May 21.35 31,000 26.59 2,540 — —
1991, Apr — — 16.62 415 — —
1991, Dec 20.16 12,400 24.35 1,480 — —
1995, May — — 27.64 3,420 — —
1997, Feb-Apr — — 19.74 779 — —
2001, Feb — — 26.81 2,590 — —
2008, Mar — — 27.65 3,430 — —
2015, May-Jun 17.62 2,960 28.74 5,340 — —
2015, Nov 17.32 4,170 27.84 4,340 — —
2016, Nov 11.78 1,090 — — — —
2017, Aug — — 24.42 2,060 — —
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TABLE 4-7
Top 28 Major Recorded Floods in the East Fork Trinity River Watershed, 1908-2018
(CONTINUED)
East Fork Trinity River East Fork Trinity River  East Fork Trinity River
near Forney near Rockwall** near Crandall***
Gage _Peak Gage _Peak Ggge _Peak
Date Height (ft) Discharge Height (ft) Discharg  Height Discharge
(cfs) e (cfs) (ft) (cfs)
1908, May — — 16.00 — — —
1913, Jul — — — — — —
1922, Apr — — 24.60 — — —
1935, May-Jun — — 23.39 64,800 — —
1938, Feb — — 22.60 57,600 — —
1941, Jun — — 21.00 43,200 — —
1942, Apr — — 24.82 80,000 — —
1949, May-Jun — — — — 21.10 20,800
1950, May-Jun — — 19.80 34,500 22.12 24,000
1957, Apr-May — — 20.80 40,000 22.81 33,000
1966, Apr-May — — — — 21.25 24,900
1969, May — — — — 20.10 19,300
1971, Dec — — — — 21.25 25,100
1974, Oct-Nov — — — — — —
1977, Mar-Apr 16.34 30,400 — — 19.26 19,300
1982, May 16.14 29,000 — — 17.75 20,500
1989, May-Jun 20.96 42,700 — — 23.58 28,400
1990, May 22.01 53,000 — — 27.17 59,900
1991, Apr 20.30 38,200 — — 21.97 35,300
1991, Dec 19.12 28,800 — — 21.95 29,500
1995, May 18.19 19,400 — — 18.84 16,900
1997, Feb-Apr 17.14 14,800 — — 17.37 15,700
2001, Feb 18.82 23,600 — — 19.73 22,800
2008, Mar 19.25 34,800 — — 21.95 23,200
2015, May-Jun 20.57 43,900 — — 23.94 28,200
2015, Nov 19.65 37,600 — — 22.83 26,800
2016, Nov — — — — — —
2017, Aug 16.05 8,750 — — 9.51 6,820

NOTES: 1. Data retrieved from USGS Peak Streamflow for Texas database.
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NOTES: 2. The Top 28 floods were generally basin-wide flood events at most of the gages;
however certain gages may not have experienced a Top 28 Flood during the same
event. For more details on all major floods, refer to Table 4-8 (pg. 4.8-1).

3. *The Sister Grove near Princeton Gage (Sep 1949 -Jan 1975) was moved to Sister
Grove near Blue Ridge in 1975 as a result of backwater from an enlarged Lavon
Lake.

4. ** The East Fork Trinity River near Rockwell Gage (Nov 1923 - Sept 1960) was
removed in 1960 due to construction of Ray Hubbard Lake. In January 1973 a
replacement gage was installed at a location called East Fork Trinity River near
Forney. The location is 1.9 miles downstream of Lake Ray Hubbard (Forney Dam)
at the U.S. Highway 80 Bridge. The gage has been moved several times within the
immediate Vicinity, due to bridge construction, etc. The datum has also changed
several times throughout the years.

5. ***The East Fork Trinity River near Crandall Gage (June 1949 - Present) is located
on the U.S. Highway 175 Bridge downstream right bridge abutment. From June
1949 to September 1975 gage was located 1,000 feet east of present site on bridge.

In September 1975, gage was moved to the bridge abutment where it is presently
located.
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Historical descriptions of the major floods that have been experienced in the East Fork Trinity
River watershed are as follows:™*?

a. Storm of May 1908. A rainstorm formed over Central Texas and spread both
southwest and northeast. The center of this storm was at San Marcos where precipitation of 15.5
inches was recorded during the 96 hour storm. The storm of May 22-26 was unique because it
originated on the Pacific coast. The center of this storm was at Chattanooga in southern
Oklahoma where rainfall of 9.4 inches was recorded for the storm period. This storm covered
the entire headwaters of the Trinity River down to the mouth of the East Fork with the heaviest
concentration over the EIm Fork watershed. Between 8 and 9 inches of rain fell over the upper
portion of the EIm Fork watershed and from 4 to 8 inches over the greater part of the Trinity
River above Dallas. Practically no rainfall was recorded on the Trinity River Basin below the
mouth of the East Fork. A stage of 16.0 feet was recorded at the East Fork Trinity River near
Rockwall gage.

b. Storm of December 1913. A rainstorm formed over Central Texas and spread both
southwest and northeast. The center of this storm was at San Marcos where precipitation of 15.5
inches was recorded during the 96 hour storm. This storm generally covered the portion of the
Trinity River basin between the mouth of the East Fork and Huntsville, Texas with the heaviest
concentration of rainfall on the watersheds of Richland, Chambers, and Cedar Creeks. The
rainfall distribution in the East Fork Watershed was heaviest in the southern portion, where 11
inches was recorded at Kaufman. About 5 to 6 inches of rain fell over the area that is now Lavon
Lake. The lightest, about 2 inches, fell at Sherman, near the upper end of the watershed. While
the rains of December 1-5 were unusually heavy in many areas, and in some cases torrential in
nature, they would not have resulted in severe floods, had they been preceded by a stretch of fair
weather. However, the ground was thoroughly saturated by heavy rains during the last week of
November, therefore, runoff was at its greatest.

The East Fork of the Trinity River was in the early stages of settlement, therefore very little of
the effects from this storm on the river stages in the watershed were documented. However,
information from the State General Land Office shows that a stage of about 20 feet was reached
in 1913 on the East Fork near Rockwall. This flood occurred prior to the building of levees on
the East Fork. The main stem of the Trinity River was well out of its banks throughout its
course, but did not reach so high a stage as in the 1908 flood. The flood reached stage of 22.0
feet at Sister Grove Creek near Blue Ridge gage.

c. Storm of June 1935. The Storm of June 1935 was of thunderstorm type and stretched
from Northern Mexico across the Midwest into Indiana. There were several storm centers in
Arkansas and Texas. During this six day storm event, recorded rainfall at McKinney 3S Gage
was 6.3 inches in the East Fork watershed. Gages located near the watershed also recorded high
rainfall, including 9.21 inches at Bonham, 5.95 inches at Dallas, 4.25 inches at Gainesville, 8.93

1 pubs.usgs.gov/of/2003/0fr03-193/cd_files/lUSGS_Storms/patton.htm
12 www.srh.noaa.gov/images/ewx/wxevent/100.pdf
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inches at Greenville, 4.78 inches at Kaufman, and 8.11 inches at Sherman. The heaviest rainfall
amounts were recorded on the morning of June 15 when Bonham reported 7.20 inches and
Sherman reported 5.00 inches.

Maximum stage height on the East Fork near Rockwall was 23.39 feet, from flood marks left on
June 16. The corresponding maximum discharge, 64,800 cfs, was computed using slope area
method. The peak inflow into Lavon Lake, had it been built at this time, would have been about
59,400 cfs. This estimate was based on the flow records at the Rockwall gage and adjusted for
drainage area. The 10 day, June 13 to June 22, flood volume at the dam site would have been
about 160,000 acre-feet. This inflow volume was enough to have raised the lake level from the
original conservation pool, elevation 472.0 feet, to a maximum elevation of approximately 485.0
feet.

d. Storm of April 1942. The storm of April 1942 covered the entire Trinity River Basin
and is the maximum known flood on the East Fork prior to the construction of Lavon Dam.
Storm centers were scattered throughout the basin, however, the heaviest concentration of
rainfall was experienced in the upper Trinity Basin. The storm of April 5-30, 1942 consisted of
four distinct periods of rainfall. These periods were as follows: April 5-9, April 12-14, April 18-
20, and April 23-30.

Precipitation during the first storm period fell at moderate rates on relatively dry ground and did
not produce excessive runoff on the tributaries. The second period consisted of light rains of
little significance. The third and fourth periods consisted of several short periods of intense
precipitation and generally produced the high discharge experienced in the basin. Some of the
rainfall amounts recorded in and near the basin during the storm period of April 5-30 were as
follows: Rockwall 14.65 inches, Dallas 12.4 inches, Gainesville 16.4 inches, Greenville 13.96
inches, Kaufman 13.66 inches, McKinney 17.1 inches, Rosser 13.7 inches, and Trinidad 8.3
inches.

From information provided by the State Department of Highways and Public Transportation, the
maximum stage recorded at the East Fork at McKinney Gage was about 28 feet in April 1942.
The exact discharge was not determined. The East Fork near Lavon had a maximum stage of
about 23.3 feet. This information was furnished by the St. Louis South-Western Railroad Co.
and was determined from peak water surface elevations at the railroad bridge. The maximum
known flood stage on the East Fork at Rockwall occurred on April 20, when a peak of 24.82 feet
was recorded. The peak occurred while levees above the gage were breaking. The peak
discharge was estimated to be 80,000 cfs at Rockwall. This flood wave when transposed to the
Lavon Dam site would have had a peak of 73,400 cfs and a volume of 240,100 acre-feet. The
maximum gage height recorded during this flood on the Trinity River near Rosser was 41.55 feet
on April 22, just prior to the levee break. The maximum discharge was not determined, but
occurred on April 23 or 24 following numerous breaks in the levee system.

e. Storm of March-April 1945. On the morning of the 28 March, a quasi-stationary
front extending from central Wisconsin to the Texas panhandle marked the boundary between
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two polar air masses that dominated the entire United States. One was an old polar high, which
lay over the southeastern states and was rapidly being modified into tropical air. On the other
side of the front, polar continental air flowed southward around the eastern lobe of the Pacific
high, which had thrust itself over the Rockies into the Great Plains. By early morning of the
29th the trough existing between the two unlike air masses had deepened.

Unstable waves developed and showers broke out over parts of Texas, Oklahoma, Arkansas, and
Missouri then moved off toward the northeast. Heavy rains occurred in the broad belt between
Texas and the Great Lakes region. The southern portion of the trough deepened and remained
semi-stationary over Texas lifting moist tropical air. As a result, the showers increased in
intensity from late evening on the 29th to early morning on the 30th. The center of this storm
was near Van, Texas where rainfall of 17.4 inches was recorded for the storm period. Nearly 16
inches fell in the first 30 hours of the storm. Widespread flooding occurred from Texas to
Missouri, and many high water records of long standing were broken.

The southern portion of the East Fork Watershed received over 8 inches of rainfall, while the
portion north of the Lavon Dam site received about 3.5 inches. The Rockwall gage peaked at
stage height of about 16.95 feet on 30 March. The volume of this flood as recorded by the
Rockwall Gage, between March 29 and April 10, was about 116,000 acre-feet. This flood peak
and volume were not exceptionally high, but the East Fork had high runoff from late February to
early April 1945, therefore this flood was used in the design of Lavon Dam.

f. Storm of April-May 1957. Torrential rains caused flooding throughout the area east
of the Pecos River to the Sabine River. The storm that began over Texas on April 19 produced
rainfalls during the month varying from about 8 inches in the lower Trinity River Basin, to about
10 inches in the central portion of the basin, and a maximum of about 20 inches in the upper
basin near Lewisville Lake. Lavon Dam received 10.76 inches of rain in April, where the
normal is 4.57 inches. Lavon Lake rose into the flood pool on April 20. During the night of
April 26, heavy rains resulted in a peak inflow into Lavon Lake that was estimated to be 60,000
cfs, raising the lake level to elevation 487.81 feet.

The storms continued into the month of May producing rainfalls varying from about 2 inches
near the mouth of the Trinity River to about 4 inches in the central basin near Oakwood to about
16 inches in the upper watershed. Lavon Dam received 11.69 inches in the month of May,
where the normal is 5.24 inches of rain. The heavy rains ended about June 5 and ranged from
about 2 inches in the upper basin to about 10 inches at the extreme lower end of the basin.

On 26 May, Lavon Lake received a second peak inflow that was also estimated to be about
60,000 cfs with a maximum daily volume of 39,900 cfs-day (dsf). During the seven day period
between May 22 and May 28, the inflow volume was 225,000 acre-feet. This inflow raised the
lake level to a maximum elevation of 491.90 feet and forced a surcharge release of 39,000 cfs.
This was the first time a surcharge release had been made from Lavon Dam. The discharge plus
local runoff produced a peak downstream flow of 33,000 cfs at the Crandall Gage. Without
Lavon Dam, it was estimated that the peak flow would have been 40,800 cfs.
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g. Storm of April-May 1966. Heavy thunderstorms throughout northeast Texas in late
April sent rivers and creeks on a rampage that swept away bridges, disrupting rail and highway
traffic. During the eight day period, April 22-29, 20 to 26 inches of rain fell in portions of
Wood, Smith, Morris, Upshur, and Gregg Counties. The heaviest amounts were centered in the
Gilmer-Gladewater-Harleton areas. At Gladewater 22.74 inches fell within 60 hours. Lavon
Dam reported rain every day between April 22 and May 2. The total rainfall recorded at the dam
site in the month of April was 15.49 inches, where 4.57 inches is normal.

On 30 April, the East Fork near McKinney gage recorded a maximum stage height of 16.53 feet
with a corresponding flow of 11,900 cfs. The same day, the Sister Grove Creek near Blue Ridge
gage recorded a maximum stage height of 16.55 feet with a flow of 6,230 cfs. This runoff had a
peak inflow into Lavon Lake of 42,000 cfs, and a daily inflow volume of 69,800 acre-feet. An
additional 1.7 inches of rain fell the night of April 30 resulting in more runoff with a second
peak inflow of 36,000 cfs in the morning of May 1. On April 30, a surcharge release was
initiated for the second time in the project’s history. At midday on May 1, the surcharge releases
were increased to a maximum rate of 6,000 cfs. At the same time the Crandall gage peaked at a
stage height of 21.25 feet with a flow of 24,900 cfs. On May 2, Lavon Lake peaked at elevation
of 489.85 feet while making the 6,000 cfs surcharge release. The total inflow into Lavon Lake
as a result of this storm, April 22 to May 5, was approximately 325,000 acre-feet.

Fourteen persons lost their lives in Dallas County from drowning. In Northeast Texas, nineteen
persons drowned in the flooded streams.

h. Storm of October 1981. Scattered rain with some isolated pockets of heavy rainfall
occurred from October 6-9, prior to the major storm event in North Central Texas. The rains
ceased for 2 days and then resumed with widely scattered thundershowers developing over West
Texas on October 11. This storm activity then moved into North Texas. Thunderstorm cell
movement was southwest to northeast, which resulted in several areas experiencing repeated
thunderstorm activity. By the afternoon of October 12 an outflow boundary from Hurricane
Norma merged with a slow moving cold front and thunderstorms began developing between Fort
Worth and Abilene. Thunderstorms continued throughout the night of October 12. Once again
thunderstorm cell movement was southwest to northeast and many areas experienced continuous
thunderstorms. The thunderstorms were fed by high level moisture from Hurricane Norma and
by low level moist air from the Gulf.

Thunderstorms and heavy rain continued throughout North Texas on the morning of the 13th.
The remnants of Hurricane Norma merged with a minor trough and an upper air disturbance over
North Central Texas, thus causing additional severe thunderstorms. Rainfall in excess of 15
inches occurred over a widespread area in the EIm Fork watershed. However, rainfall totals in
the East Fork Watershed were 3 to 5 inches. Lavon Dam reported 3.72 inches of rainfall
between 12 to 14 October. With the ground saturated from the earlier rains, followed by the
intense rainfall that began on 11 October, excessive runoff was experienced in the upper Trinity
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River basin. Lavon Lake had a peak inflow of 20,000 cfs on October 11 and a second peak
inflow of 26,000 cfs on October 13.

On October 31, remnants of Hurricane Otis caused a series of thunderstorms to strike North
Central Texas again. The thunderstorms were most severe in Wise, Parker and Tarrant counties
where up to 7 inches of rain was reported. Rainfalls reported in the East Fork watershed were as
follows; Anna 3.92 inches, Bonham 4.19 inches, Frisco 3.98 inches, Lavon Dam 3.03 inches,
and McKinney 3S 3.67 inches. Although the storm only lasted a day, saturated grounds, due to
prior rains, combined to cause flooding in several watersheds, including the East Fork. Lavon
Lake had a peak inflow of 52,000 cfs on October 31. The 8 days, October 31 to November 7,
flood volume into Lavon Lake was 117,400 acre-feet. The release from Lavon Dam that started
on 26 October had to be suspended on 31 October due to the additional rain and resulting runoff.
The downstream flooding delayed discharges from Lavon Dam until November 8, causing the
lake to rise to a peak elevation of 503.00 feet on 9 November. A maximum release of 2,000 cfs
was maintained for a 3 month time period from November 1981 to January 1982.

i. Storm of May 1982. Heavy rains from a slow moving cool front caused flash floods
through North Central and northern East Texas. General rains of 10 to 12 inches caused
widespread urban flooding north and northeast of the Dallas - Fort Worth area. The heaviest
rains in the East Fork Watershed occurred during the night of May 12. Rainfall accumulations
for the period between May 11-15 in the East Fork Watershed were as follows: Anna 11.33
inches, Bonham 14.76 inches, Celina 14.32 inches, Greenville 7 NW 7.46 inches, Gunter SS
11.53 inches, Lavon Lake 6.74 inches, McKinney 8.49 inches, and Trenton 13.72 inches.

On 13 May, the East Fork at McKinney Gage recorded a maximum stage height of 22.17 feet
with a corresponding flow of 61,800 cfs. The same day, the Sister Grove Creek near Blue Ridge
gage recorded a maximum stage height of 22.5 feet with a flow of 13,300 cfs. The resulting
inflow hydrograph into Lavon Lake had a double peak on 13 May. The second peak, the larger,
was estimated to have an instantaneous flow of 148,000 cfs. That day, the inflow volume into
Lavon Lake was 95,240 dsf or 188,900 acre-ft. This is the largest recorded single day inflow
volume into Lavon Lake. Between May 12 and May18, the 7 days inflow volume was 306,600
acre-feet. The lake level rose over 10 feet, from elevation 492.44 feet to a peak elevation of
502.80 feet on May 16. In May 1982, Lavon Lake experienced an inflow volume of nearly
410,000 acre-feet, setting the record for the highest measured monthly inflow.

The Crandall gage peaked at midday on May 13 with a stage height of 17.75 feet, which
corresponds to a flow of 20,500 cfs. Despite downstream flooding, surcharge releases had to be
initiated from Lavon Dam that evening due to the high lake level combined with the high inflow.
The maximum surcharge release was 4,000 cfs, which continued until June 2. This was the
third time surcharge releases were required to be made from Lavon Dam.

J- Storm of May-June 1989. Scattered rains occurred throughout North Central Texas
prior to the major storms that began on May 3. There were three distinguishable rainfall periods:
May 3-5, May 16-18, and June 1-15. On May 3-5, the upper Trinity River basin received in
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excess of 4 inches of rain with amounts up to 5.5 inches reported in the mid cities. This rainfall
saturated the watershed, which resulted in most of the lakes approaching or going into the flood
pool.

On May 16 to May 17, most of the upper Trinity Basin received in excess of 6 inches of rain.
During the morning of May 16, Bowie, Texas received 10.25 inches of rain, while 5.34 inches of
rain fell at the DFW airport and 5.04 inches at Lavon Lake. This rainfall resulted in a 24 hour
inflow volume of about 83,000 acre-feet and an instantaneous peak flow of approximately
72,000 cfs into Lavon Lake on May 17. Late May produced some light rains but these rains
were insignificant. The rainfall and runoff nearly filled all of the lakes in North Texas. The total
inflow to Lavon Lake during the month of May was 188,000 acre-feet. Of this, 160,000 acre-
feet occurred during the 8 days between 16-23 May.

Rains continued into June throughout North Texas. It rained somewhere in North and East
Texas every day from June 1 to June 14. Daily rainfall amounts of 2 to 4 inches were common
with isolated amounts of near 6 inches. Lavon Dam received 12.18 inches of rainfall in the
month of June. The two month total, May to June, at Lavon Dam was 21.18 inches. Lavon Dam
reported 33. 96 inches in the first 6 months of 1989, where the average annual rainfall is about
39 inches. During the month of June, the computed inflow into Lavon Lake was 225,000 acre-
feet.

Lavon Lake reached a peak level of 503.61 feet on June 14 and stored 412,500 acre-feet of
floodwater. Lavon Dam was forced to make surcharge releases from the 13th to 19th June, with
a maximum of 15,000 cfs on June 14. During this period, Benbrook, Grapevine and Lewisville
Dams all had water flowing through their spillways concurrently. This was the first time this
had happened in the history of the projects. The Trinity River at Dallas crested at 42.97 feet
(flood stage 30 feet), which was the highest crest since the construction of Benbrook, Lewisville,
and Grapevine Dams. The flood wave then proceeded downstream where the gage near Rosser
crested at 36.15 feet (flood stage is 26 feet), Trinidad crested at 42.72 feet (flood stage is 28
feet), and Long Lake crested at 45.5 feet (flood stage is 35 feet). Downstream flooding forced
many ranchers to move herds of livestock out of the flood plain. From newspaper accounts, 25
deaths were attributed to the flood.

k. Storm of April-May 1990. A large portion of the State of Texas experienced above
normal rainfall from January through April and into May of 1990. The major storm systems in
the latter part of April were the result of a cold front mixed with an upper level low and
produced two frontal type storms that formed over north and west Texas from April 17-20 and
April 24-27, 1990. The third storm occurred on May 1-4 and was the result of cool surface air
mixing with warm rising air from the south-southwest. The upper Trinity River basin received 2
to 3 inches of rain from the April 17-20 storm. The April 24-27 storm was such that much of the
upper basin received 6 to 8 inches. The April rainfall at DFW was 6. 90 inches (3.27 inches
above normal). Precipitation at the DFW airport for the first four months of 1990 was 22.05
inches (12.42 inches above normal). The May 1-4 storm resulted in most of the upper Trinity
River basin receiving 4 to 6 inches of rain. Some rainfall extremes for 2-4 of May were; Anna
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9.21 inches, Farmersville 6.61 inches, Frisco 7.04 inches, Gunter 7.22 inches, Lavon Dam 4.86
inches, McKinney 3S 6.29 inches, Ray Hubbard Dam 5.19 inches, and Rockwall 4.88 inches.
The intense rainfall on saturated soil caused high runoff and high river stages in the East Fork
Watershed on May 3. The East Fork gage at McKinney crested at 21.35 feet, which
corresponded to a flow of approximately 31,000 cfs. The Sister Grove Creek gage near Blue
Ridge crested at 26.59 feet, which corresponded to a flow of approximately 2,500 cfs.

On May 3, the daily inflow volume was 61,900 dsf with an estimated instantaneous peak inflow
of approximately 95,000 cfs. That evening, Lavon Lake set a record maximum elevation of
504.59 feet, while at the same time making surcharge releases. This lake elevation is 1.09 feet
above the top of the flood control pool with the lake holding approximately 334,500 acre-feet of
floodwater. This was the fifth time surcharge releases have been made from Lavon Dam and at
the highest discharge rate ever, 54,000 cfs. The total inflow into Lavon Lake in the 2 months of
April and May was almost half a million acre-feet. Lavon Lake experienced the highest annual
inflow volume since impoundment, nearly 900,000 acre-feet.

Of the eight flood control lakes in the Trinity River basin, six attained new record peak
elevations and four exceeded the top of their flood control pools. The flooding resulted in the
closing of many roads and bridges. Numerous levee systems along the Trinity River between
Dallas County and Liberty County were overtopped and scoured. Releases from Lake
Livingston reached a maximum of 100,800 cfs. This release surpassed the previous high release
of 75,000 cfs in the 1973 flood. These releases produced a flow of 106,000 cfs with a record
crest elevation of 30.07 feet at Liberty in southeast Texas. The floods of 1990 were certainly
some of the most severe in Texas history. Over 50 Texas counties were declared disaster areas.
Total damage to agriculture and land was estimated to be near $700 million, with total damages
topping $1 billion.

I. Storm of December 1991. An upper level low over Arizona forced the jet streams
through Mexico and into Texas drawing moisture out of the Pacific. 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 fell along the Edwards Plateau where 12 to 16 inch
rainfall totals were common. December also saw one of its largest floods in terms of water
volume.

Most of the Trinity River basin received rainfall amounts of between 4 to 6 inches during this 6
day storm. Some of the recorded rainfall amounts near the East Fork watershed were as follows:
Anna 5.49 inches, Farmerville 5.44 inches, Lavon Lake 6.01 inches, McKinney 3S 4.39 inches,
and Ray Hubbard Lake 5.06 inches. This rainfall, on already saturated soil, produced
moderately high runoff. The two upstream gages, East Fork at McKinney and Sister Grove
Creek near Blue Ridge, peaked on December 21 with flows of 12,400 cfs and 1,480 cfs,
respectively. The peak inflow into Lavon Lake was approximately 38,000 cfs. Lavon Lake
received about 165,200 acre-feet of runoff during the 8 days between December 19 and
December 26. At the same time, downstream flooding prevented releases from Lavon Lake.
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This combination raised the pool elevation 6 feet. Surcharge releases were narrowly avoided
during this event. Controlled releases began on December 29, when the lake reached a
maximum elevation of 502.50 feet. The Crandall gage on the East Fork observed a peak flow of
29,500 cfs. Lavon Dam reduced the peak, which would have been 47,500 cfs. The Rosser gage
on the Trinity River observed a peak flow of 88,000 cfs. Without the six upstream flood control
dams the peak would have been 270,000 cfs. The total rainfall recorded in December at Lavon
Dam was 8.76 inches and the computed inflow volume was 307,200 acre-feet. This storm event
later became known as the “Christmas Flood".

m. Storm of March 2008. The flood resulting from the March 2008 storm produced
stages of 27.65 feet at Sister Grove Creek near Blue Ridge gage, 19.25 feet at East Fork Trinity
River near Forney gage, and 21.95 feet at East Fork Trinity River near Crandall gage. The peak
discharges for this flood at Sister Grove Creek near Blue Ridge gage, East Fork Trinity River
near Forney gage, and East Fork Trinity River near Crandall gage were 3,430, 34,800, and
23,200 cfs, respectively. These storms caused the lake elevation to rise over 6 feet in just a few
days with an approximate inflow volume of 137,000 acft.

n. Storm of October 2009. From 4 to 27 October 2009, heavy rains occurred over the
East Fork Trinity River basin, with 12.00, 15.54, 7.51, 10.55, 8.45 and 7.29 inches recorded at
the Anna, Celina, Lavon Dam, McKinney 3S, Rockwall and Richardson gages, respectively.
The flood resulting from this storm produced stage of 26.79 feet at Sister Grove Creek near Blue
Ridge gage. The peak discharges for this flood was 3,480 cfs. These storms caused the lake
elevation to rise over 8 feet for the month with an approximate inflow volume of 170,000 acft.

0. Storm of May-June 2015. During the spring of 2015, EI Nifio produced an active
weather pattern across the Western United States. A persistent upper-level low in the northern
polar jet stream dropped storm after storm down the Pacific coastline. These storms tracked into
the central Plains. One cold front after another moved across Texas, and these fronts, lead to
flash flooding. Texas remained in an upper air flow pattern in May, which generated heavy
rains. Many locations in north central Texas received 10 to 20 inch rainfall. Rainfall totals
exceed 20 inches for the month in the DFW Metroplex and north towards the Red River.

The highest measured rainfall total in May was observed at SENE of Gainesville, TX, where
28.90 inches was recorded. DFW airport received 16.96 inches in May, where normal is 4.74
inches. Rainfall amounts recorded in the Lavon Lake watershed during the last three weeks of
the month were: Anna 18.7 inches, Lavon Dam 8.9 inches, and McKinney 3S 19.9 inches. Not
only was this the wettest May of record, but May 2015 ranked the third highest monthly
maximum precipitation since September 1898, according to historical records. These rains
eliminated the multi-year drought for the entire state of Texas.

River flooding was state wide and lasted for weeks. The Trinity River flowed over its banks in
various places from the head waters to the Gulf of Mexico. Most rivers and streams had multiple
peak flows during these events with USGS gages rising 4 to 6 above flood stage. East Fork at
McKinney crested at 17.62 feet, 2.62 feet above flood stage, with a flow of 2,960 cfs, Sister

4-24



Appendix C Lavon Dam and Lake

Grove Creek near Blue Ridge crested at a stage of 28.54 feet, 4.54 feet above flood stage with a
corresponding flow of 5,340 cfs. The peak inflow during these floods at Lavon Lake was
computed to be 54,300 cfs.

Lavon Lake had been 23 feet below its conservation pool elevation of 492 feet, at the beginning
of the year. Due to the spring rains, the lake began to rise to the top of its conservation pool in
late April. With continuing rains in May, the lake experienced high inflows and continued to
rise an additional 12 feet, into the surcharge pool with a peak elevation of 504.12 feet. The total
volume of inflow for the last three weeks in May was approximately 420,000 acft. Tainter gate
releases reached a rate of 24,800 cfs. This was the sixth time in the 61 year history, in which
Lavon Lake had risen into the surcharge pool. At the beginning of the year, Lavon Lake was at
its third lowest pool elevation since the conservation pool was raised in 1975, and by the end of
May, the lake reached the second highest pool elevation.

The spring rains of 2015 resulted in a change of 25 feet in less than five months, which is an
unusual anomaly. The intense rains during the spring of 2015 caused widespread flash flooding,
which resulted in 31 fatalities in Texas and Oklahoma.

p. Storm of October 2018. From 7th to 25th October 2018, heavy rains occurred over
the East Fork Trinity River basin, with 11.68, 8.99, 10.38, 9.59 and 13.61 inches recorded at the
Anna 3.7SSW, Lavon Dam, McKinney 3S, Rockwall and Richardson gages, respectively. The
flooding prompted the NWS to issue flash flood warning for several locations in the DFW
Metroplex, Several roads in or near the East Fork Trinity River basin were closed due to high
water as well.

The USGS historical information of all recorded major floods in the East Fork Trinity River
watershed is listed in Supplementary Table 4-8 (pg. T4.8-1). The data shown in the table covers
the period 1908 to 2018. These storms caused the lake elevation to rise over 7 feet in just a few
days with an approximate inflow volume of 200,000 acft.

Figures 4-2 through 4-9 show scenes of the 2015 flood at Lavon Lake.
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Lake Lavon Dam Flooding

Figure 4-2. 2015 Flood - Water Figure 4-3. 2015 Flood - High Water
Released from Spillway Level at Price’s Creek Bridge
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Figure 4-4. 2015 Flood — Flooded Figure 4-5. 2015 Flood — Flooded
Dam Bridge Park

Figure 4-6. 2015 Flood - Inundated
Pavilion Area around Highway 78
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e —— M -
Figure 4-8. 2015 Flood - High Water Figure 4-9. 2015 Flood - Lodge
Level Destination

4-07. Runoff Characteristics. Floods may occur at almost any time of year in the East Fork
Trinity River watershed. The topography of the East Fork Trinity River watershed, soil
characteristics, and the nature of the rainfall in the area are conducive to rapid runoff and sharp
crested flood hydrographs. Steep slopes in the upper reaches of the East Fork induce high runoff
during periods of heavy rainfall. During the planning of the original Lavon Dam, the runoff
factors were computed using records from weather stations on the upper East Fork and recorded
flows at the USGS gage near Rockwall. The average annual runoff at the Rockwall gage for the
period 1923 to 1945 was 345,490 acre-feet or 7.78 inches. Initial losses range from 0.50 inches
to 1.40 inches and uniform infiltration rates vary from a minimum of 0.05 inches per hour to a
maximum of 0.16 inches per hour.

During the design of the modification to Lavon Dam, the flow records from three USGS gages
were studied to determine the runoff factors. The gages studied were: East Fork near McKinney,
Sister Grove near Princeton, and Duck Creek near Garland. Initial losses range from 0.10 to
1.70 inches and uniform infiltration rates vary from a minimum of 0.05 to a maximum of 0.16
inches per hour. Since deliberate impoundment in September 1953, the average annual runoff
into Lavon Lake is 460,317 acre-feet or 11.21 inches. The annual inflow has ranged from a
minimum of 66,382 acre-feet in 1972 to a maximum of 1,512,004 acre-feet in 2015. The
computed monthly and annual inflow volumes, based on change in lake storage, are shown in
Table 4-9 (pg. T4.9-1). The monthly inflow volume exceedance frequency curves, based on data
from 1953 to 2018, are shown in Plates 4-3 through 4-14. Table 4-10 shows the monthly inflow
volume frequency for the 5-, 10-, 25-, and 50-year events.
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TABLE 4-10

Lavon Lake Monthly Inflow Volume Frequency

Inflow Volume in Acre-Feet
Frequency of Occurrence in Years

MONTH 5 10 25 50
January 56,646 83,997 120,154 147,506
February 86,955 128,890 184,326 226,261
March 101,065 145,307 203,791 248,032
April 97,658 143,153 203,295 248,790
May 146,142 218,664 314,532 387,054
June 75,330 113,760 164,562 202,992
July 14,749 27,789 64,105 115,287
August 7,075 11,160 26,508 62,397
September 18,201 35,573 87,687 174,545
October 30,835 59,062 143,745 284,882
November 45,839 97,985 221,207 315,857
December 86,162 133,092 195,130 242,060

NOTE: Based on computed inflows for period October 1953 to December 2018.

4-08. Water Quality. Texas Commission on Environmental Quality (TCEQ) publishes the
assessment reports for the quality of surface waters for Trinity River basin in the biennial
Integrated Report (formerly called the “Texas Water Quality Inventory and 303(d) List”) that
evaluates the quality of all surface waters in Texas. The Integrated Report is prepared according
to Clean Water Act Sections 305(b) and 303(d). In the report, the TCEQ classifies water bodies
based on the body’s ability to support its designated uses. In other words it’s “Level of

Support”.13

In the 2016 Draft TCEQ report, the Commission sampled water quality at one location on Lavon
Lake, and one location at East Fork Trinity River above Lavon Lake. TCEQ only reported
measurements and classifications of nitrates in the basin. Lavon Lake (Segment ID 0821) is
classified by the TCEQ as unimpaired and the designated water uses are General Use, which is
supported by the water quality. However, the available data indicate that there is a concern for
E-coli in Lavon Lake. Among surface water segments adjacent to the reservoir, the East Fork
Trinity River above Lavon Lake (Segment ID 0821D) had an impaired E-coli levels and level of
service is not supporting. The results of the 2016 report are reproduced in Tables 4-11A.

13 www.tceq.texas.gov/waterquality/assessment/16twqi/16txir
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In July 1982, USACE SWEF published analysis of the water quality data from Lavon Lake and
the East Fork Trinity River. The report concluded that the water quality in the lake is generally
good. In the East Fork upstream of Lavon Lake the quality was also found to be generally good.
However, values of pH approached the limits of the Texas Surface Water Quality Standards and
were attributed to natural chemical characteristics of the water since abnormal diurnal dissolved
oxygen variation was not observed. The Fort Worth District published a second report on the
water quality of Lavon Lake in July 1999 with similar results as the first. Analysis of water
quality samples taken between October 1995 and March 1999 indicated that during normal
inflows the levels of the various constituents monitored met or exceeded Texas Surface Water
Quality Standards. The Investigation Section of the Environmental Design Branch of Fort
Worth District sampled 3 sites on three different occasions in 2001; January 11-12, May 10, and
August 23 and 28, for various biological and chemical parameters. The mean concentrations for
these parameters are shown in Table 4-11B.

Each summer, throughout the months of July and August, Lavon Lake experiences an “algal
bloom". This algal bloom is common to surface water in warm climate states such as Texas.
The growth of algae is dependent on several environmental factors. Nutrients such as nitrogen,
phosphorous, and calcium must be present. The algal blooms, although aesthetically
undesirable, does not alter the quality of the water. The quality of water in Lavon Lake remains
high by United States Environmental Protection Agency (EPA) standards. The water continues
to be safe for human consumption with no health hazards created by the algal bloom within
Lavon Lake.

The USGS sampled six sites for Lavon Lake on three different occasions in 1999 (4 March 1999,
2 June 1999, and 9 August 1999) for various biological and chemical parameters.* The
sampling results indicate that the levels of the various biological and chemical constituents
monitored are generally within the criteria set by the Texas Department of Water Resources.
Samples taken during the summer months, when the lake becomes thermally stratified, were
found to have levels of some parameters that were outside the normal standards.

The NTMWD also has a water quality testing program. Water samples are taken monthly at 14
different sites within Lavon Lake. If the water depth at any of the sites is less than 5 feet, only field
measurements are taken. Field measurements are: water temperature, dissolved oxygen,
conductivity, and pH. The NTMWD tests at all 14 sites for chemical and bio-chemical parameters
listed in Table 4-11C. In addition to the listed chemical and biological parameters, the sites marked
with letters (F) for fecal, or (T&O) for taste and odor are only analyzed below at the following sites.

Ywaterdata.usgs.gov/nwis/inventory?search_station_nm=lavon&search_station_nm_match_type=beginning&state
cd=tx&format=station_list&group_key=county cd&list_of search_criteria=state_cd%2Csearch_station_nm
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TABLE 4-11A

TCEQ Integrated Assessment Report General Use, Water Supply Use, and Recreation Use,

2016
Major Constituents Mean Concentration LOS
Dissolved Oxygen Screening Level 3.4 NC
E. coli 202.72 NS
Total Dissolved Solids — NA
pH (Standard Units) — NA
Temperature, F — NA
Ammonia Nitrogen (mg/l as N) — NA
Nitrate (NO4) 2.65 NC
Chlorophyll-a 24.57 NC
Sulfate (SO4) — NA
Orthophosphorus — NA
Phosphorus 1.70 BC
Lead — NA
Copper — NA

LOS: Level of Support
NS: Non support

NC: No Concern
FS: Fully Supporting
NA: Not Assessed Fix
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TABLE 4-11B

USACE Water Quality Sampling, 2001

Mean Concentrations (1)

Major Constituents Station AC Station CC Station EC
Dissolved Oxygen @ 1.0 ft depth 8.97 8.53 9.21
Dissolved Oxygen @ 10.0 ft depth 7.50 M 8.80
Specific Conductance, mho/cm 286.7 226.3 263.4
Total Dissolved Solids 248.7 190.0 206.7
pH (Standard Units) 8.07 8.04 8.21
Temperature, F 65.9 66.2 67.0
Alkalinity (mg/l as CaCO3) 117.0 140.0 115.0
Hardness, non-carbonate (mg/L as CaCO3) 18.06 4.18 12.89
Transparency (M) 6.07 15.33 25.27
Ammonia Nitrogen (mg/l as N) 0.247 0.223 0.243
Nitrate + Nitrite Nitrogen (NO2 + NO3) 0.283 0.547 0.573
(mg/l as N)
Sodium (dissolved) mg/l as Na 21.00 10.43 15.33
Potassium (dissolved) K 4.20 3.90 4.07
Chloride (CL) 27.00 10.50 18.33
Sulfate (SO4) 37.33 21.33 31.33
Calcium (Ca) 48.33 42.33 46.00
Magnesium (Mg) 4.00 2.97 3.17
Silica (Si02) 5.73 6.73 6.63
Fluoride (F) 0.27 0.23 0.27
Manganese (Mn) (ug/L) 117 3.30 17.40
Fecal Coliform (2) (colony count/100 ml)

Winter <10 <10 <10

Spring <2 27 22

Summer <1 <10 <10

(1) Measurements are in mg/L unless otherwise stated. Mean averages are taken at a 1.0-foot

depth unless otherwise stated.

NOTE: The water quality sampling for all parameters was conducted on the following dates
Winter: 11 & 12 Jan 2001; Spring: 10 May 2001; Summer: 23 & 28 Aug 2001.
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TABLE 4-11C

NTMWD Water Quality Parameters Sampled in Lavon Lake

Site No. and Location*

Site No. and Location*

1 - Highway 380 —

6 - Pilot Grove Arm T&O

8 - Raw Water #2 T&O
10 - Highway 3286/546 F, T&O
12 - East Fork F

14 - West Arm #2 F

16 - East Arm #2 —

1 - EIm Creek Park T&O
7 - Raw Water #1 T&O
9 - Brockdale Park F, T&O

11 - Wilson Creek Cove F

13 - West Arm #1 F

15 - East Arm #1 —

17 - Raw Water #3 F, T&O

Chemical and Biological Parameters Sampled at all 14 sites

Dissolved Oxygen (DO)
Water temperature
Conductivity

Secchi (Turbidity)

pH

Total Kjeldhal Nitrogen

Ammonia (NH3)

Nitrite (N02)
Silica (SiO2)
Nitrate (NO3)
Sulfate (S04)

Total Dissolved Solids (TDS)
Cholorphyll-A

Chlorides

Ortho-Phosphate (OP04)

Total Phosphorus

Total Suspended Solids
(TSS)

Volatile Suspended
Solids(VSS)

Total Organic Carbon (TOC)
Phyto count

0.23

3.30

NOTE: The sites marked with (F) for Fecal Coliform and (T&O) Taste & Odor are also analyzed

monthly by NTMWD.
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4-09. Channel and Floodway Characteristics. The channel capacities downstream of Lavon
Dam range from 8,000 cfs in the East Fork to 24,000 cfs in the Trinity River. Control points for
Lavon Lake are gaged on the East Fork near Crandall, the Trinity River near Rosser, and the
Trinity River near Oakwood. Channel improvements and levee systems have been constructed
downstream of Lavon Lake on the East Fork and the main stem of the Trinity River. The levees
provide partial protection to agricultural areas, but are subject to occasional failures and
overtopping. The principle flooding problems involve the agricultural lands along the East Fork
downstream from Lake Ray Hubbard. The existing channel capacities on East Fork Trinity
River and Trinity Rivers are shown in Table 4-12.

The estimated travel time for flood flows from Lavon Lake to Lake Ray Hubbard is about 2
hours to the East Fork Trinity River near Crandall gage (river mile 11.0) is 18 hours, to the
Trinity River near Rosser gage (river mile 451.4) is 42 hours, to the Trinity River at Trinidad
gage (river mile 390.3) is 114 hours, and the Trinity River near Oakwood gage (river mile 313.4)
is 186 hours.

The locations of the USGS stream gages in the Trinity River basin are shown on Plates 5-1a
through 5-1c. Discharge rating curves for the key control points are shown on Plates 4-15
through 4-17. These curves are only valid for rough use. The rating curves used by the Water
Resources Branch are adjusted by the USGS for changing conditions and reflect the current
stage-flow relationships at the gages.
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TABLE 4-12

Channel Capacities on the East Fork and Trinity River

Channel Capacity

Reach (cfs)

East Fork Trinity River near Crandall gage 8,000
Trinity River near Rosser gage 15,000
Trinity River near Oakwood gage 24,000

Table 4-13 and Plate 4-18 show flood peak travel times between upstream gages and Lavon Lake
and between Lavon Lake and downstream gages on the East Fork Trinity River and Trinity
River.

TABLE 4-13

Flood Peak Travel Times between Lavon Lake and the Trinity River near Qakwood Gage

Stream Gaging Station and Stream Travel Time in Cumulative Travel

Hours Time in Hours

Lavon Dam to Lake Ray Hubbard 2 2
Lake Ray Hubbard to the East Fork Trinity River

12 18
near Crandall gage
East Fork near Crandall gage to Trinity River near

24 42
Rosser gage
Trinity River near Rosser gage to Trinity River at

. 72 114

Trinidad gage
Trinity River at Trinidad gage to Trinity River near 79 186

Oakwood gage

NOTE: Data from Lavon Lake Reservoir Regulation Manual dated July 1962. *Revised in July
2002,
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4-10. Upstream Structures. The NRCS of the U.S. Department of Agriculture has constructed
at least 152 flood retention dam sites in the watershed upstream from Lavon Lake. These
structures retard runoff from approximately 243 square miles. The combined detention capacity
of these structures is 65,100 acre-feet, however they have a limited effect on the inflow to Lavon
Lake during major floods.

4-11. Downstream Structures. Lavon Lake is part of the Trinity River basin system, which
presently consists of eight major USACE flood control projects. None of the eight are on the
mainstem of the Trinity River. Two of these Corps projects are located effectively downstream
from Lavon Lake, which are Bardwell Dam and Navarro Mills Dam.

Forney Dam (Lake Ray Hubbard) is a water supply and conservation project constructed by the
city of Dallas. Ray Hubbard Lake has a total drainage area of 1,074 square miles, but does not
have any storage to provide flood protection. The dam has a spillway controlled by fourteen 40-
foot by 28-foot tainter gates. There is no formal agreement between the city of Dallas and the
USACE regarding the operation of Lake Ray Hubbard and Lavon Lake. However, releases from
Lavon Lake are closely coordinated with the operation of Lake Ray Hubbard Dam.

Within the flood plain of the East Fork, downstream from Lavon Dam, there were nine state
constituted levee districts, which constructed levee systems during the period 1918 to 1927.
Two of the levee systems were located within Dallas and Rockwall Counties upstream from and
in the vicinity of Forney Dam, but were inundated by Lake Ray Hubbard. The other seven levee
systems are located within the western portion of Kaufman County or within the eastern portion
of Dallas County. The areas protected by the levees range from 663 acres to 12,130 acres and
afford protection to a total of approximately 21,670 acres. There was no overall plan of
improvement developed for the watershed when the levees were built. The levees were
constructed to varying heights and cross sections, consequently provide different levels of
protection.

The North Texas Municipal Water District operates the East Fork Wetland Project which
provides over 102,000 acre-feet of water per year. Water is transported 43 miles from the
wetland near Crandall, Texas to Lavon Lake through an 84 inch pipeline.

4-12. Economic Data. The East Fork Trinity River watershed is urban to semi-rural, with an
economy based on trade, finance, and commercial services. The watershed drainage area
comprises parts of five counties in north central Texas. The majority of the Lavon Lake
watershed is undeveloped or agricultural land, but urban areas in the southwestern portion of the
watershed are expanding rapidly. The East Fork Trinity River Basin contributing to Lavon Lake
covers five counties: Collin, Fannin, Grayson, Hunt, and Rockwall.

Based on the information published by U.S. Census Bureau, the population within the East Fork
Trinity River basin has continually increased over the last 50 years. Population projections
indicate that growth is anticipated to continue. County Business Patterns (CBP), a database
published by the U.S. Census Bureau, provides valuable information on the number of industrial

4-35



Appendix C Lavon Dam and Lake

and business establishments within a particular county.™ Sectors that are typically heavy
consumers of water include: agriculture and livestock, steam-electric, mining, manufacturing,
professional, scientific and technical services, health care and social assistance, accommodation
and food services, and military installations. For some of the major counties in the basin, CBP
data was reviewed for a 12 year period from 2000 to 2012. Water use in the basin is
approximately 90 percent municipal, 3 percent manufacturing, and 7 percent mining.'® The most
concentrated water uses in the area are municipal uses in Collin County.

The following sections provide information on population, agricultural production, and
industries in the counties within the East Fork Trinity River basin and surrounding areas.

a. Population. Lavon Lake watershed comprises parts of Collin, Hunt, Grayson, Fannin
and Rockwall Counties. Based on the 2017 U.S. Census Bureau data, Collin County has a
population of 969,603, of which 19 percent (or 181,330) is in McKinney, the county seat.
Fannin County has a population of 34,446, of which 30 percent (or 10,193) is in Bonham, the
county seat. Grayson County has a population of 131,140, of which 32 percent (or 41,917) is in
Sherman, the county seat. Hunt County has a population of 93,872, of which 29 percent (or
27,443) is in Greenville, the county seat. Rockwall County has a population of 96,788, of which
46 percent (or 44,208) is in Rockwall, the county seat. Dallas is 25 miles southwest of the lake
and McKinney is 14 miles northwest of the lake.

The population growth of the 5 counties within East Fork Trinity River basin over the past 50
years is shown in Table 4-14. Although varying portions of the total population of the counties
listed below lie within the watershed boundaries, the entire population of each county is
provided.

TABLE 4-14

Population Growth of Counties within the East Fork Trinity River Basin

County 1960 1970 1980 1990 2010 2017
Collin 41,247 66,920 144,576 264,036 782,341 969,603
Fannin 23,880 22,705 24,285 24,804 33,915 34,446
Grayson 73,043 83,225 89,796 95,021 120,877 131,140
Hunt 39,399 47,948 55,248 64,343 86,129 93,872
Rockwall 5,878 7,046 14,528 25,604 78,337 96,788

NOTE: Source: Census.gov

15
16

www.census.gov/econ/cbp/
www.twdb.texas.gov/waterplanning/rwp/regions/g/
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b. Agriculture. Agriculture is an important economic driver in the East Fork Trinity
River region. The predominant use of the lands north and northeast of Lavon Lake is farming
and ranching. Although the majority of the watershed is rural, the southwestern portion of the
watershed is one of the most rapidly developing urban areas in the nation. Agriculture remains a
vital part of the local economy, but the economic landscape in the watershed is changing as land
uses shift from rural to urban. The watershed consists of 40 percent rangeland, 20 percent forest,
21 percent cropland (including managed pasture), 15 percent developed land, and 4 percent open
water.!” Table 4-15 lists the acreage of cropland planted in each major crop, the total agricultural
acreage, the quantity of livestock, and the agricultural income for each county during the year 2017,

1 www.tsswcb.texas.gov/sites/default/files/files/programs/nonpoint-source-
managment/Project%20Pages/Lavon%20Lake%20WPP.pdf
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TABLE 4-15

Agricultural Production for Major Counties in the East Fork Trinity River Basin, 2017

Product Collin Fannin Grayson Hunt Rockwall
County County County County County
Corn (acres) 22,840 24,974 33,034 8,275 4,620
Cotton (acres) 840 2,965 D 5,561 D
Oats (acres) D 1,395 618 _ _
Sorghum (acres) 7,102 D 7,181 363 5,044
Wheat (acres) 20,470 34,142 52,236 20,412 5,516
Cropland planted 140,348 212,366 207,019 154,950 20,980
(acres)
Land in Farms and 280,790 481,997 429933 482,794 40,384
Ranches (acres)
Cattle (1000 head) 41 75 53 61 42
Crop Market Value* 29,538 43,847 40,260 25,837 6,187
Livestock Market 37,201 42,445 25011 29,476 1,643
Value*
All Agriculture Market 66,829 86,292 66,171 55,313 7,830

Value*

NOTES: 1. Data from 2017 Census of Agriculture, prepared by National Agricultural

Statistics Service, U.S. Department of Agriculture.

2. *Quantity given in $1,000s.

c. Industry. A large variety of industries are represented in the East Fork Trinity River
basin. According to U.S. Census employment data, the major industries in the region are trade,
finance and insurance, professional and technical service, and education and healthcare. A 2012
U.S. Bureau of Labor Statistics report indicates that chemical, industrial, and electronics
manufacturing, and food and beverage processing are the industries most concentrated in the
watershed. According to the 2016 Region C Water Plan, municipal use comprises about 90% of
the region’s total water use, and is projected to increase to 60 percent by 2060.'% Table 4-16
gives the estimated number of people employed in various industries in each county, as compiled
by the 2016 United States Census.

18 www.twdb.texas.gov/waterplanning/rwp/regions/g/
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TABLE 4-16

Employment in Counties within the East Fork Trinity River Basin, 2016

Number Employed

Industry Collin  Fannin Grayson Hunt Rockwall
County  County County County County

Agrlcultu_re, Forestry, fishing 18 3 42 14

and Hunting -

Mining, Quarrying, Oil & Gas 517 75 99 b 23

Utilities 856 56 221 203 27

Construction 16,461 380 1,652 927 1,860

Manufacturing 18,243 622 7,031 8,430 1,442

Wholesale Trade 16,561 103 1,304 837 592

Retail Trade 51,551 964 6,279 3,710 5,405

Transportation and 4,288 72 902 261 881

Warehousing

Information 17,357 47 461 647 301

Finance and insurance 48,319 163 1,810 379 743

Real _Estate, Rental and 7.166 50 359 260 277

Leasing

Profes_slonal, S_C|ent|f|c, and 39.100 112 988 600 1.357

Technical Services

Managemerjt of Companies 21.248 b b 151 52

and enterprises

Administrative and support

and Waste Management and 25,540 198 1,674 334 1,308

Remediation Services

Educational Services 5,221 50 934 89 308

Healthcare and Social 50,360 1,263 8,095 3,102 4,307

Assistance

Arts, eqertalnment, and 6,133 50 414 189 587

Recreation

Accommodation and Food 43254 496 4,678 2,492 4,301

Services

Other Services (exceptpublic 15615 933 1,387 881 1,693

administration)

Industries not classified 28 a 5 a 2

Total 388,842 4,992 38,357 23,535 25,646

NOTE: Data from the United States Census, 2016. “a” denotes 0-19 employees, “b” denotes
20-99 employees. “D” Withheld to avoid disclosing data for individual companies; data

are included in higher level totals
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d. Flood Damages. The flood damages prevented in the East Fork Trinity River basin
by Lavon Dam and Lake during fiscal year 2016 was estimated to be $39,539,600. The
cumulative damages prevented since the completion of the project in 1953 through 2016 are
$393,462,535 and the average is $6.15 million per year.
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CHAPTER YV - DATA COLLECTION AND COMMUNICATION NETWORKS

5-01. Hydrometeorological Stations.

a. Facilities. The Water Resources Branch of the USACE, Fort Worth District, the
NWS, and the USGS cooperate to collect hydrometeorological data and maintain a reliable
communication network. Plates 5-1a through 5-1c show the locations of the USGS stream gages
in the Trinity River basin, and Plate 5-1d shows the USGS stream gages in the East Fork Trinity
River basin. Commercial television weather services provide current radar and forecasted
weather conditions to assist the Water Resource Branch in monitoring storm events.

1. Precipitation Gages. The NWS and USGS maintain a network of rain gages
and observers throughout the East Fork Trinity River basin. The NWS precipitation gages used
to forecast runoff in the East Fork Trinity River watershed are listed in Table 5-1 and are shown
on Plate 5-2, respectively.
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TABLE 5-1

NWS Precipitation Gages

Name of Station

Description

Anna Discontinued
Anna 3.7 SSW Recording
Blue Ridge 5.1 ESE Recording

Celina

Discontinued

Celina 7.3 NE Discontinued
Fairview 1.5 ESE Recording
Farmersville Discontinued
Frisco Recording
Lavon Dam Recording
Mckinney 3 S Discontinued
Mckinney 1.6 ESE Recording
Murphy 0.9 SSW Recording
Plano 5.3 W Discontinued
Prosper 1.0 ENE Recording
Richardson Recording
Van Alstyne 0.2 E Recording
Whitewright 6.5 W Discontinued
Wylie 2.9 SW Discontinued

2. Weather Radar Sites. The NWS maintains 12 Doppler radar sites across
Texas for surveillance of immediate weather conditions. The NWS also cooperates with the
Department of Defense to obtain radar information from four military sites in Texas.

3. Stream Gages. The USGS has maintained 22 stream gages in the East Fork
Trinity River basin, a number of which have been discontinued. The gages are listed in Table 5-
2A. The stream gages designated as key stations for forecasting and regulating Lavon Dam are
listed in Table 5-2B. A hydrologic gage network was established for use in connection with the
operation of the Lavon Dam. The hydrologic gage network for the East Fork Trinity River basin
above Lavon Lake is shown on Plate 5-1d. The travel times for flows is shown on Plate 4-18.
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TABLE 5-2A

USGS Stream Gages in the East Fork Trinity River Basin

Station Number

Name of Station

Description

08057500
08058000
08058500
08058900
08059000
08059200
08059350
08059400
08059500
08059590
08060000
08060500
08061000
08061480
08061500
08061540
08061548
08061550

08061551

08061700
08061750
08062000

Honey Creek SWS No. 11 near McKinney

Honey Creek SWS No. 12 near McKinney

Honey Creek near McKinney

E FK Trinity River at McKinney

East Fork Trinity River near McKinney

Arls Branch near Westminster

Indian Creek at SH 78 near Farmersville

Sister Grove Creek near Blue Ridge

Sister Grove Creek near Princeton

Wilson Creek Downstream of Hwy 75 at McKinney
East Fork Trinity River above Pilot Grove near Lavon
Lavon Lake near Lavon

East Fork Trinity River near Lavon

Squabble Creek at Shores Blvd. near Rockwall

East Fork Trinity River near Rockwall

Rowlett Creek near Sachse

Muddy Creek at Crossing Lane near Sachse

Lake Ray Hubbard near Forney

East Fork Trinity River blw Lake Ray Hubbard near
Forney

Duck Creek near Garland
East Fork Trinity River near Forney

East Fork Trinity River near Crandall

Discontinued
Discontinued
Discontinued
Discontinued
Recording
Discontinued
Recording
Recording
Discontinued
Recording
Discontinued
Recording
Recording
Recording
Discontinued
Recording
Recording

Recording
Recording

Discontinued
Recording

Recording
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TABLE 5-2B

Key Regulating Stations for Lavon Dam

Station Number USGS Gage Station g:;g?gnog

08062000 East Fork Trinity River near Crandall Satellite Telemeter
08062500 Trinity River near Rosser Satellite Telemeter
08065000 Trinity River near Oakwood Satellite Telemeter

b. Reporting. Data Collection Platforms (DCPs) have been installed at all USACE Fort
Worth District lakes, and at numerous stream gages and precipitation stations. The DCPs
transmit hydrometeorological data using the Geostationary Operational Environmental Satellite
(GOES) to the NOAA Center in Wallops Island, Virginia. The data are then decoded and re-
transmitted using Domestic Satellites (DOMSATS), making the data available for nationwide
reception. The Water Management Office captures, processes, and stores the data in the Fort
Worth District’s Water Control Data System (WCDS).

The Water Management Office collects and stores the majority of hydrometeorological data in
the WCDS. Thus, hourly lake elevations and stream gage stages are stored in the WCDS
network. Some meteorological and hydropower data are collected by telephone. Project
personnel collect precipitation, evaporation, and, maximum and minimum air temperature data
from weather stations. The information is reported to the Water Management Office by e-mail
or sometimes by facsimile and telephone.

The Water Management Office personnel use the data in the WCDS to operate the 27 lakes that
the Fort Worth District manages. All the data entered into the WCDS is stored in a database and
used for water management decisions, to generate reports, and to conduct hydrologic studies.
The Water Management Office also serves as a source of hydrologic data for state and local
government agencies and the general public.

c. Maintenance. Maintenance costs are shared among the USGS, NWS, USACE, TWDB,
and various river authorities. Maintenance and repair of the weather station instrumentation are the
responsibilities of the NWS. Maintenance and repair of stream gaging stations are the responsibility
of the USGS. Assistance in gage repair can be obtained by contacting the USGS in Fort Worth,
Texas, at (817) 263-9545.
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5-02. Water Quality Stations. The USGS collects data and monitors the water quality in Lavon
Lake at six stations near the dam. In addition, TCEQ monitors water quality using 180 active
monitoring stations throughout Trinity River basin.*

a. Facilities. The six designated sites where USGS water quality samples were taken for
Lavon Lake were Stations AC, AL, BC, CC, DC, and EC. The chemical, biological, and field
parameters were measured at these six sites. Table 4-11B shows the most recent data for
constituents sampled on Lavon Lake. Funds are no longer available for the USGS sampling
program.

The Trinity River basin is divided into 41 segmented water bodies by TCEQ to report water quality
information. The Segment 0821D, “East Fork Trinity River above Lake Lavon”, is designated to
provide the water quality data for the reservoir.

b. Reporting. The USGS summarizes and publishes its collected water quality data
annually in the “Water Resources Data: Texas” book for its current sampling locations. However,
Lavon Lake is not sampled yearly and only years for which it was sampled are published in the
yearly data book. Sampling was historically funded by the USACE. Funding is no longer
available

The “Texas Integrated Report of Surface Water Quality,” formerly called the "Texas Water Quality
Inventory and 303(d) List," evaluates the quality of surface waters in Texas, and provides resource
managers with a tool for making informed decisions when directing agency programs. The TCEQ
publishes the report every 2 years (in even-numbered years). The water quality assessment results
for Lavon Lake are included in the report.

c. Maintenance. Maintenance and calibration of the equipment related to water quality
are conducted or monitored by USGS and TCEQ.

5-03. Sedimentation and Degradation Ranges.

a. Facilities. The sedimentation ranges, which are needed to determine the rate of
sedimentation and the location of sediment deposits, were established as directed in Engineer
Regulation (ER) 1100-2-240 and Engineer Manual (EM) 1100-2-4000.

1. Sedimentation Ranges. There are 59 sedimentation ranges in the Lavon Lake
area (Plate 4-2). The ranges cross the lake normal to the original stream flow as practical. The
elevations and locations of the monuments are referenced to appropriate datum systems established
by other Federal agencies. Monuments are used at multiple locations for future surveys at common
reference points. Sedimentation ranges have not been utilized at Lavon Lake since the 1970
survey. The TWDB uses bathymetric survey independent of the USACE established sedimentation
ranges. This leaves the erosion/sedimentation undefined for the flood pool.

19 https://www.tceq.texas.gov/waterquality/assessment/02twai/basins/trinity.html

5-5



Appendix C Lavon Dam and Lake

2. Degradation Ranges. There are 7 degradation ranges below Lavon Lake and
Dam (Plate 4-2). Each range consists of two or more permanent monuments placed at selected
locations along the discharge channel downstream of the dam. Four of the degradation ranges were
inundated after the impoundment of Lake Ray Hubbard. These ranges were extended to above
elevation 436.5 feet and new monuments established at the end and retained as degradation
ranges.

b. Reporting. The frequency of sedimentation surveys will depend on hydrologic
conditions and the need for determining sediment deposition and storage depletion. Normally, a
period of no more than 20 years would elapse between sedimentation surveys. However,
sedimentation surveys are currently done periodically depending on need and funding
availability. Complete or partial surveys will be made of degradation ranges, as found necessary on
the basis of reconnaissance.

For Lavon Lake, four surveys have been performed since dam original designed, including 1959 and
1965 USACE sediment surveys, 1970 USACE volumetric surveys, and the 2011 TWDB volumetric
survey. The 2011 TWDB survey results indicated that the surface area had reduced from 21,357
acres in the 1970 survey to 20,559 acres and the volume reduced from 456,527 acre-feet of water in
the 1970 survey to 409,360 acre-feet of water at top of the conservation pool elevation 492.0 feet.

c. Maintenance. Project personnel will inspect the survey monuments to determine their
respective conditions. A report will be forwarded to the Water Management Office following the
inspection that describes the condition of the monuments not found, destroyed, or otherwise
disturbed. Monuments and witness points that have been damaged or are missing will be replaced
and reset. Completion of monument surveys is dependent on funds and personnel availability.

5-04. Recording Hydrologic Data. Hydrologic information is recorded as the Water
Management Office receives it. The recording procedures for each type of data are as follows:

a. Stages and Lake Elevations. Stream stage and lake stage data are recorded every 15
minutes and transmitted every hour by the DCPs through a GOES Satellite to Wallops Island,
VA, then retransmitted to a DOMSAT. The District’s WCDS accesses the data by a downlink.
The recorded data and monthly data summaries are kept in the reservoir logbooks and in other
Water Management Office files. Additional data sets from non-Corps reservoirs are received
from the Internet, by facsimile, and/or by telephone.

b. Precipitation. Hourly precipitation data from numerous DCPs across the state are
transmitted to the Water Management Office in the manner described in paragraph 5-04.a. The
Water Management Office also receives precipitation data from the NWS and other precipitation
observers through the Automated Field Observations and Services (AFOS) system and stores the
data in the WCDS. The NWS daily state precipitation summary is filed and retained for
approximately 1 year. The Water Management Office receives daily rainfall and weather reports
from 22 of the 25 District lakes, including Lavon Lake.
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c. Temperature Data. The lake personnel record the daily maximum and minimum air
temperatures at the lake.

d. Radar Reports. The Water Management Office receives radar images and weather
information 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.

5-05. Communication Network. Lavon Lake is served by telephone, facsimile, email, and cell
phone. The telephone number for the Lavon Lake project office is (972) 442-3141.

The National Telecommunications and Information Administration (NTIA), Department of
Commerce, assigned radio frequencies exclusively to the USACE. The assigned VHF FM
frequencies are 163.5125 and 163.4375 MHz. Both of the VHF FM frequencies are maintained
at most project offices and in some vehicles assigned to the Fort Worth District. The radio
equipment using the VHF FM frequencies will only transmit about 20 miles. Therefore, radio
communications cannot be made between the Lavon Dam project office and the Fort Worth
District Office, or between the other district lakes.

If necessary, the Fort Worth District Emergency Operation Center (EOC) can contact other
districts in the SWD by HF side-band radio during an emergency. This radio frequency is good
for communications between the EOCs in Fort Worth, Texas, Galveston, Texas, Little Rock,
Arkansas, and Tulsa, Oklahoma.

5-06. Communication with the Project.

a. Water Resources Branch with Project Office. The primary mode of communication
between the Lavon Lake project office and the Water Resources Branch is by telephone. In
addition, the project is served by facsimile, email, and cell phone as backups to the primary
mode of telephone. Should communication between the project and the District be disrupted, the
Lake Manager would direct regulation of the lake on his or her own initiative in accordance with
the Emergency Rules and Regulations listed in Section 7-05 and Exhibit C of this manual.

b. Between Project Office and Others. The Lake Manager will maintain a current list of
the residents and/or property endangered or inconvenienced by large and/or prolonged releases
in order to give adequate warning before such releases. Warning of possible flood conditions
can be conveyed by telephone, radio, television, citizens-band radio, use of law enforcement
personnel, and civil defense agencies and their communications systems. National Guard,
Reserve Military Units, and citizen volunteers may also be needed to convey warning messages.
Plate 5-3 shows a schematic of the lines of communication for use in routine communications
and in case of an emergency.
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5-07. Project Reporting Instructions. Both daily lake operation information and emergency
lake operation information will be updated by the Water Management Office of the Fort Worth
District.

a. Daily Operations. Daily reservoir data will updated by the Water Management Office
on regular working days and any other data, such as pumpages will be submitted electronically by
email between 0800 and 0845 hours each morning for transmission of hydrologic data. For
electronic mailing, the Internet Web site is: (http://www.swf-wc.usace.army.mil). Project personnel
will confirm gate changes and promptly report all scheduled or unscheduled equipment outages
affecting water control by telephone at (817) 886-1551 or by email at CESWF-OD-
L@usace.army.mil. The Water Resources Branch may request additional information as needed.

Daily data reported to the District Office include the following: (1) As of 0800 hours — Reservoir
elevation: number of gates open and increments of opening, precipitation and evaporation for the
preceding 24 hours, weather conditions and maximum and minimum temperatures, if required.

(2) Each gate operation — All changes in gate operation, including time of gate operation, increments
of opening, and reservoir elevation at time of each gate operation for the preceding 24 hours. (3)
Stage report — During flood periods, besides the regular 0800-hour reading from the reservoir and
reporting gages, include the 0000-hour (midnight) reading, which may be read from the recorder
charts.

b. Emergency Operations. In the event of an emergency or flood situation, the Lake
Manager will notify key personnel in the Fort Worth District Water Management Office. A list of
these names will be posted on the project bulletin board. These names are shown on page iii, Notice
to Users of This Manual. If unusual conditions arise during non-working hours, one of the persons
listed on page iii should be contacted.

5-08. Warnings. Before any major increase in discharge due to operation of the gates, warning
of such operation shall be given to parties in the immediate area downstream of the dam. A
warning horn will be sounded for 10 seconds to alert people downstream at least 2 minutes
before any appreciable increase or decrease in the release rate from the dam. After the horn
sounds, the operator will observe the downstream area to ensure that no one remains there.

Signs in the discharge area shall state the meaning of the warning signal. A warning horn will be
sounded from the dam only during the initial releases. The law enforcement agencies shown in
Table 5-3 may also be contacted to assist in warning the public and evacuating downstream
areas.
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TABLE 5-3

Law Enforcement and Lavon Dam and Lake Project Telephone Numbers

Agency

Telephone Number

Texas Department of Public Safety,
Rockwall, Texas

City of Wylie Police Dispatch
City of Rockwall Police Department
Lavon Lake Manager

NTMWD Office Dispatch

Sheriff, Collin County

Sheriff, Rockwall County

(214) 861-2444
(972) 442-8170
(972) 771-7717

(972) 442-3141
(972) 442-5405

(972) 547-5100

(972) 204-7001
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CHAPTER VI - HYDROLOGIC FORECASTS

6-01. General. Hydrologic forecasts of stream flow amounts are made daily to maintain the
current status of the Trinity River basin for flood control and water supply.

a. Role of Corps of Engineers. Hydrologic forecasts are made by the Water
Management Office for use in the regulation of lakes to maximize flood control, water supply,
and other authorized purposes. The forecasts are furnished to project personnel and other
USACE personnel with a need for this information. Planned changes in the release rates are
furnished to the National Weather Service River Forecast Center (NWS-RFC) in Fort Worth,
Texas. The Public Affairs Office, which is kept informed of the lake conditions, makes news
releases.

b. Role of Other Agencies. The NWS-RFC provides information about river flow and
flood forecasts to USACE and the general public. The NWS Weather Wire circuit disseminates
this information to subscribing government agencies and news media. The National Weather
Service Weather Service Forecast Offices (NWS-WSFO) issues routine reports containing the
following information:

1. Weather forecasts (daily forecasts, severe weather forecasts, and 5-day
extended forecasts).

2. Quantitative precipitation forecasts: Four successive 6-hour precipitation
forecasts are updated every 12 hours. Three successive 24-hour precipitation forecasts are
updated every 12 hours.

3. Three-day river stage forecasts, when conditions warrant, from the NWS-
RFC.

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
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6-02. Flood Control Forecasts.

a. Requirements Flood forecasts are required whenever substantial rainfall has fallen
above or below Lavon Dam or during the evacuation of the flood pool from Lavon Lake.

b. Methods. Water Managers continually monitor and adjust water releases at USACE
projects based on ever-changing hydrometeorological conditions. The Corps Water
Management System (CWMS) is the automated decision support tool developed for USACE
Water Managers. CWMS tracks the hydrologic cycle and performs scenario-based forecasts that
can include stage and flow forecasts, project release scheduling and release review, emergency
activation alerts, inundation mapping and economic damage reporting. The CWMS Automated
Information System was developed by USACE Hydrologic Engineering Center (HEC) under
funding from the Water Management Community of Practice and has been implemented to
varying degrees at various USACE Water Management Offices. A CWMS forecasting model
has been developed for the East Fork Trinity River basin by the Fort Worth District, HEC, and
USACE MMC (Modeling, Mapping, and Consequences) Production Center. The USACE
makes the following forecasts with assistance from the NWS.

1. Predicting Inflow into Lavon Lake. A rainfall-runoff HEC-HMS model was
developed within CWMS by the Fort Worth District for the Trinity River basin above the Trinity
River above Oakwood gage. This model is used to predict the inflow into Lavon Lake. The
inflow forecasting model consists of HEC-METVUE and HEC-HMS models that are linked to
real-time data with CWMS. Both models use a 1-hour time interval.

Precipitation estimates are available from two main sources: precipitation gages and radar. The
NWS uses the data from these sources to produce a suite of hydrologic forecasts. Weather
Surveillance Radar-1988 Doppler (WSR-88D), also known as Next Generation Weather Radar
(NEXRAD), observes the presence of severe weather and calculates the speed and direction of
the weather. The WSR-88D also provides estimated quantitative area precipitation amounts.

The NWS adds to the accuracy of the WSR-88D quantitative precipitation estimates (QPE)
through a procedure for improving the radar estimates of rainfall that is referred to as “ground
truthing.” The precipitation data set produced from the ground truthing is known as the Multi-
sensor Precipitation Estimate (MPE). The NWS and other agencies may poll some automated
gages on a 4-hour basis, and the poll results may also be used for ground truthing.

Hourly NWS gridded rainfall data is downloaded from the NWS West Gulf Forecasting Center
in real-time and processed into HEC-DSS format using HEC-METVUE. The HEC-HMS model
is then used to compute runoff from the gridded precipitation. Initial and uniform losses are
adjusted to real-time basin conditions within CWMS. These losses are subtracted from the
precipitation hyetograph at each subbasin grid cell to obtain the rainfall runoff hyetograph.

Each grid cell hyteograph is then routed and combined by the HEC-HMS model to obtain the
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total inflow hydrograph for Lavon Lake. A map of the East Fork Trinity River Model subbasins
is shown on Plate 4-1.

There is a DCP at Lavon Lake which records the lake elevation. An inflow hydrograph can be
computed using observed lake elevations, an elevation-capacity table, and hourly lake releases.

The HEC-HMS model is executed with forecast time and an initial estimate of loss rates as
determined by the user. The computed hydrographs at Lavon Lake are compared with observed
runoff volume, shape, and time of peak. If the comparison is not favorable, then subbasin loss
rates are adjusted accordingly and the HEC-HMS model is re-executed. This calibration process
is repeated until the comparisons are favorable. This process ultimately results in a forecasted
inflow into Lavon Lake.

2. Predicting Lake Levels. The forecasted inflows as computed by the HEC-
HMS model are routed into Lavon Lake. The model will add the routed inflows to the storage in
the lake and subtract the releases to forecast the lake elevations.

3. Predicting Flow at Downstream Control Points. The flood forecasting system
is used to predict flows in the Trinity River above the Oakwood Gage. The predicted flows for
the control points located downstream of the project are computed by combining the estimated
local flow in the river channel and the potential routed releases from Lavon Lake. If the
predicted flows exceed the downstream channel capacity, no releases will be made.

(a). Estimating Local Flow. Local flow forecasts can be obtained from
two sources: the NWS-RFC’s river forecast model or the Water Management Office HEC-HMS
model. If the latter method is used, the subbasin hydrographs for the uncontrolled areas below
Lavon Lake are computed using the same procedure discussed in paragraph 6-02.b.(1)

(b). Routing Reservoir Releases to Downstream Control Points. The
HEC-HMS model is used to route releases from Lavon Lake to downstream points by using the
Modified Puls and Muskingum flow routing methods. The releases are determined based on the
predicted available channel capacity at the downstream control points. The determined releases
are then incorporated into the HEC-HMS model. The observed flows at the downstream control
points on the East Fork Trinity River are provided by stream gages. The downstream control
points are located on the East Fork near Crandall gage, Trinity River near Rosser and Oakwood
gages. Plate 4-18 shows flood crest travel times in the East Fork Trinity River basin from the
Lavon Lake to the Trinity River near Oakwood gage.

(c). Regqulated Flow. The releases from Lavon Lake combine with
uncontrolled flows from the East Fork Trinity River and are measured by the gage on the Trinity
River near Rosser.

6-04. Conservation Purpose Forecast. The NTMWD contracted on 8 July 1954 for the
conservation storage in Lavon Lake for 100 percent (100,000 acre-feet) between elevations
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453.0 feet and 472.0 feet. Another contract with NTMWD was approved 22 September 1967 for
43 percent (120,000 acre-feet) between elevations 472.0 feet and 492.0 feet. The NTMWD has
furnished assurance that the remaining 57 percent (160,000 acre-feet) of this raised conservation
storage will be purchased within the project life. The conservation water is used for water
supply, fish and wildlife, and general recreation. Conservation storage forecasts are made when
needed, based on an estimated percentage of median inflow, historical average evaporation, and
estimated demand.

6-05. Long-Range Forecast. Long-range weather forecasts are made by the NWS Climate
Prediction Center, and available at the “Outlooks Index” in the website
http://www.cpc.ncep.noaa.gov/products/fOUTLOOKS _index.shtml. The outlooks website
contains both temperature and precipitation forecast for “Monthly to Seasonal” and “Extended
Range” categories. Special products, such as current UV index forecast and soil moisture
outlooks are also available on this website.

6-06. Drought Forecast. Appendix IX, Drought Contingency Plan, for the Trinity River Basin
Master Manual provides information on historical droughts in the basin and methods to
determine the severity of a drought. In general, the three factors used to determine the severity
of a drought are the lake content, lake inflow, and the Palmer Drought Severity Index (PDSI).
The PDSI reflects the cumulative excess or deficiency in moisture relative to seasonal norms and
typically ranges from +4 to -4 but may exceed these values. A PDSI of -4 indicates that
abnormally dry conditions have prevailed. The NWS publishes the PDSI about once a week.
Drought conditions can be accessed at this website:
http://www.cpc.ncep.noaa.gov/products/monitoring_and_data/drought.shtml
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CHAPTER VII - WATER CONTROL PLAN

7-01. General Objectives. Lavon Dam and Lake was authorized for flood control, water
conservation storage for water supply, fish and wildlife, and recreation. Flood control releases
from Lavon require coordination with the other flood control projects within the Trinity River
basin as well as Lake Ray Hubbard to optimize maximum basin wide benefits. Emergency
regulations must be coordinated with the Fort Worth District Water Management Office as
discussed in paragraph 7-04.

All elevations referred to in Chapter 7, unless noted otherwise, are in feet, National Geodetic
Vertical Datum of 1929 (NGVD29). The datum conversion from NGVD29 to North American
Vertical Datum of 1988 (NAVDS88) is: NGVD29 + 0.0 feet = NAVD88 for Lavon Dam and
Lake.

7-02. Project Constraints. The top of the conservation pool is at elevation 492.0 feet. The
top of the flood control pool, and the top of the tainter gates when closed, is at elevation 503.5
feet. At the top of the flood pool, the maximum release that can be made is approximately
275,600 cfs. Results of the 2017 PMF Study indicate a PMF event would result in a maximum
water surface elevation of 509.3 feet, with an associated spillway discharge of 361,500 cfs. The
spillway rating curves are shown on Plate 7-4 and 7-6.

a. Low Flow Outlet Works. Lavon Dam also is equipped with five 36-inch diameter
low flow outlets that are each controlled by a 3' x 4' gate. The low flow invert openings are at
these elevations: three at elevation 452.0 feet, one at elevation 472.0 feet, and one at elevation
482.0 feet. The inverts are located in piers No. 5, No. 6, No. 7, No. 8 and No. 9 of the spillway.
At top of conservation (492.0 feet), the maximum combined designed discharge through the five
low flows is approximately 200 cfs each for a total of 1,000 cfs. The low flow outlet works
rating curves are shown on Plate 7-3. Even though the project contains low flow outlets, these
have not been operational for some time now. According to Operations, trying to open the low
flows to fix them has not been worth the risk of them being stuck in the open position.

b. Spillway. The spillway consists of 12 tainter gates. The top of gates, when closed,
are at elevation 503.5 feet. The spillway crest is at elevation 475.5 feet and each of the 12 tainter
gates are separated by thirteen 8-foot wide piers. Each gate is 28 feet high and 40 feet wide.
Normally, the rate of change in opening or closing the tainter gates should not be more than 0.5
gate-feet per half hour. When making large releases, the tainter gates are operated by opening
the middle gates first and then alternately opening each gate from the middle out to each
spillway abutment. The next 0.5-foot of gate opening will then start in the middle again and
repeat the above method. This method of opening gates is to distribute the flow evenly over the
width of the stilling basin with an allowable difference in gate opening (between adjacent gates)
not to exceed one foot.
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The normal rates of change in release may be exceeded at the discretion of the Chief, Water
Management Office or as dictated by the surcharge curves shown in Plate 7-8 and 7-9.
Additionally, the Fort Worth District Water Management Office, or the Lake Manager, at their
discretion, may exceed the normal rates of change in release in the event of drowning, accidents,
failure of operational facilities, severe weather, or other emergencies deemed to require a more
rapid rate of increase or decrease in the rate of release.

7-03. Overall Plan for Water Control. There are eight multi-purpose projects operated by
the Fort Worth District Water Management Office within the Trinity River Basin. These eight
projects are: Benbrook, Joe Pool, Ray Roberts, Lewisville, Grapevine, Lavon, Bardwell and
Navarro Mills. Lavon Dam and Lake is an integral part of the USACE plan for flood control in
the Trinity River Basin.

7-04. Standing Instructions to Project Personnel. The Fort Worth District Water
Management Office will give instructions for making releases from Lavon Dam to the project
personnel, as applicable. For gated releases, project personnel will make gate changes as
necessary to provide the required rate of release. The Fort Worth District Water Management
Office should be notified if irregularities are observed such as abnormal turbulence, abnormal
flow patterns, riprap displacement, and/or significant erosion. The lake will normally be
regulated in accordance with the plan of regulation presented in paragraph 7-05 of this chapter.

Should an emergency situation occur, such as a power outage, inoperable gates, or a drowning,
the Fort Worth District Water Management Office will be notified immediately. In the event
communications with the Fort Worth District Water Management Office are disrupted, the lake
regulation will become the responsibility of the Lake Manager, in accordance with Plate 7-2,
“Emergency Regulation Plan” and Exhibit C, “Standing Instruction for Lake Manager” of this
manual. The Lake Manager will immediately make every effort to re-establish communications
with the Fort Worth District Water Management Office.

7-05. Flood Control.

a. General. Release of flood water from Lavon Dam and Lake will be coordinated with
releases from the other seven Trinity River basin flood control projects to reduce flooding in the
Trinity River Basin. The lake levels will be lowered to their respective conservation pools at the
earliest practical date in order to provide flood protection against potential subsequent storms.

Releases from Lavon Dam and Lake will generally be made at a rate, so that when combined
with the runoff from downstream areas, will not exceed the control point capacities at the gage
locations shown in Table 7-1, “Downstream Control Points”. Control point capacities will not
be modified for minor stage shifts; however, control point capacities will be reassessed for
significant stage changes that impact structures and/or property. For downstream travel times
refer to Table 7-2. Should the Fort Worth District Water Management Office need to deviate
from the reservoir regulation release plan, the Southwestern Division Water Management Office

7-2



Appendix C Lavon Dam and Lake

will need to be contacted for a deviation approval. Refer to Section 7-15 (Deviation from
Normal Regulation) for more details regarding deviations.

b. Normal Regulation for Flood Control. Lavon Dam and Lake will be regulated to
reduce flooding downstream from the dam. Gates will be closed and will remain closed until it
has been determined that the flow downstream from the dam has crested or is forecast to crest
below the control point capacities shown in Table 7-1. The Normal Regulation for Flood
Control schedule is described below and is also shown on Plate 7-1.

TABLE 7-1

Downstream Control Points

River Channel and USGS Gaging Station Control Capacity

(cfs)
East Fork near Crandall 8,000
Trinity River near Rosser 15,000
Trinity River near Oakwood 24,000

TABLE 7-2

Travel Times from Dam Site to Oakwood Gage

River Channel and USGS Gaging Estimate Travel Time Cumulative Travel Time

Station

Lavon Dam to Lake Ray Hubbard 6 hrs 6 hrs
Lake Ray Hubbard to the

East Fork near Crandall 12 s 18 hrs
Ea_st_Fork_ near Crandall to 24 hrs 42 hrs
Trinity River near Rosser

Trinity River near Rosser to

Trinity River at Trinidad 72hrs 114 hrs
Trinity River at Trinidad to 96 hrs 210 hrs

Trinity River near Oakwood
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TABLE 7-3

Low Flood Pool Typical Release Rates

Pool Elevation Range Flood Pool Range *Daily Avg Release Rates
(ft) (%) (cfs)
492.00 — 492.75 0.0-5.6 400

*With low flow outlets out of service, minimum release is about 400 cfs via a tainter gate.
Desired daily average rate of release over a several day period will vary with prevailing rates of
inflow, lake evaporation, and water supply withdrawals. General objective is to evacuate from
5.6% to top of conservation pool (492.0) over an additional two to three-week period. Daily
water supply withdrawals plus lake evaporation may exceed 400 DSF during the warmer months
of the year.

1. Lake elevation at or below 492.0. No flood control releases will be made when
the lake level is at or below the top of conservation pool (elevation 492.0). Releases from the
conservation storage will be made as instructed by the Fort Worth District Water Management
Office at the request of the North Texas Municipal Water District (NTMWD).

2. Lake elevation between 492.0 and 503.5. When the lake elevation is above
492.0 feet (top of conservation pool) and is forecasted to remain below elevation 503.5 feet (top
of flood pool), flood control releases will be made not to exceed the control point capacities
shown in Table 7-1.

When conditions permit, flood releases from Lavon Lake may be restricted for a period of time
to allow downstream fields and areas behind downstream levees to drain. Flow rates up to 2,000
cfs at USGS gage East Fork Trinity River near Forney, Texas, located about 1.8 miles
downstream of Lake Ray Hubbard Dam, have not been known to negatively impact drainage of
downstream areas.

When a receding pool approaches elevation 492.75 feet under a condition of low inflow, flood
releases may be transitioned as per the guidance presented in Table 7-3 to taper the recession
down to top of conservation pool.

3. Lake elevation above 503.5. When the lake elevation is above, or forecast to
rise above top of flood pool elevation 503.5 feet, refer to Plate 7-8.

4. Lake elevation above 506.5. All tainter gates should be fully open as the pool
rises above elevation 506.5 feet. When the lake falls below elevation 506.5 feet, refer to Plate 7-
10.
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c. Emergency Regulation for Flood Control. If communications between the Fort
Worth District Water Management Office and the Lavon Dam Project Office are disrupted, the
Lake Manager, on his own initiative, will direct regulation of the lake as described in Exhibit C -
Standing Instructions to Lake Manager until communication is restored. The term “"emergency
reservoir regulation” applies at any time when personnel at the dam have lost communications
with the District Office personnel who normally direct regulation procedures. In the event of a
communication failure during imminent failure of the dam due to any of the possible failure
modes as described in Chapter 5 of the "Lavon Dam - Operation and Maintenance Manual™, the
Project Manager may open or close the tainter gates as deemed necessary in an attempt to
prevent a dam failure. Continued efforts will be made to re-establish communications with the
Fort Worth District Water Management Office. The Emergency Regulation Plan is shown on
Plate 7-2.

d. Trinity River System Balancing.

1. Unbalanced System. In general, the Trinity River projects will be operated to
approximately balance the percent of flood pool storage space utilized at each project. During
the time that Trinity River projects are not balanced, priority of releases will be given to the
project with the least amount of storage capacity left in percent of storage space. Next priority
goes to the project having the second least amount of capacity in percent of storage space and so
forth, until all lakes are balanced or all channel capacity in the Trinity River is used. For tandem
projects or projects which have significantly greater flood storage capacity, additional weighting
may be given. These releases when combined with flows downstream will not exceed discharge
as shown in Table 7-1.

2. Balanced System. Lakes in the system will be regulated insofar as practical, to
maintain approximately the same available storage space in their flood control pools as measured
in terms of percent flood storage occupied. For tandem projects, or projects which have
significantly greater flood storage capacity, additional weighting resulting in a beneficial
imbalance may be given.

7-06. Recreation. Recreation authorization for Lavon Lake is for “general recreation” and
there is no storage or releases specifically designated for recreation. Requests for special
releases will be considered as the situation warrants. All recreation area access roads are
constructed above the top of conservation pool, elevation 492.0. Some access roads will be
inundated as the lake level rises into the flood control pool, but parks will still be accessible.

7-07. Water Quality. Water quality is not an authorized project purpose. Although water
quality is not an authorized purpose for Lavon Dam, compliance with Public Law 92-500
requires that all federal facilities be managed, operated, and maintained to protect and enhance
the quality of water and land resources through conformance with applicable federal, state,
interstate, and local substantive standards.
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7-08. Fish and Wildlife. The fish and wildlife function is an authorized purpose. Flood
releases will be tapered down as Lavon Lake approaches the conservation pool in order to
prevent “fish kills” in the stilling basin.

7-09. Water Supply. The North Texas Municipal Water District (NTMWD) has contracted
with USACE for 380,000 acre-feet of the 456,500 acre-feet of storage below the top of the
conservation pool (492.0 feet) in Lavon Lake. The remaining 76,500 acre-feet is allocated to
sediment storage. The rights to the water storage are contained in two water supply contracts and
one modification, which can be seen in Exhibit B1, B2, and B3. The first water supply contract,
Exhibit B1 dated 16 March 1954, is for 50 years and is renewable. In this contract, the NTMWD
has the rights to 100 percent of the available water supply, about 100,000 acre-feet, in the
original conservation pool (472.0 feet). In the second contract of 12 May 1967, Exhibit B2,
pertains to the enlarged reservoir. In this contract, the NTMWD has the right to use 43 percent
of the increased storage, about 120,000 acre-feet. This contract was modified on 17 July 1985 to
include the remaining 57 percent, about 160,000 acre-feet. The modification is shown in Exhibit
B3.

7-10. Hydroelectric Power. There is no hydropower facility at Lavon Dam.

7-11. Navigation. Navigation is not a project purpose.

7-12. Drought Contingency Plans. When the Trinity River basin is in a drought condition
and the lake levels are lower than normal, refer to the Drought Contingency Plan for the Trinity
Basin, Appendix IX of the Trinity River Master Manual. The plan presents a broad outline of
actions necessary to manage the water resources in the Fort Worth District Water Management
Office during a drought.

7-13. Emergency Action Plan. The Emergency Action Plan (EAP) contains detailed
instructions and procedures to be followed by USACE personnel at the Lavon Dam Project
Office to properly handle any event at the project that could develop into an emergency
condition. The most current edition of the EAP is located in the Geotechnical Branch, Fort
Worth District and is dated September 2018. The contact information in the EAP is updated
annually. Copies of this EAP are also available in the Fort Worth District Water Management
Office and at the Lavon Lake Project Office.

7-14. Other. As discussed in the constraints paragraph 7-02, the low flow outlets are not
functional.

Highway 78 was widened just downstream of the Lavon Dam and there is now a portion of the
roadway with a lower elevation. In 2015, a tainter gated release of approximately 23,000 cfs
caused this lower elevation section of highway to have 1.5 feet deep of flood water, and
approximately 24,000 cfs caused a depth of 2.5 feet. Fortunately, road construction was still
ongoing in 2015 and most drivers chose to use the old section of road, so it did not cause a
shutdown at the time. While we don’t know exactly what release will shut down Hwy 78, the
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Lavon Project Office has an informal communication worked out with the City of Wylie to
notify their Emergency Management Coordinator and Dispatch when the Lavon gated releases
are about 12,000 cfs. This will allow the City time to respond and coordinate detour routing of
traffic before a shutdown.

7-15. Deviation from Normal Regulation. There are occasions when it is necessary or
desirable to deviate from the water control plan for short periods of time. Prior approval for a
deviation is obtained from the Southwestern Division Water Management Office (CESWD-
RBT-W). The requirement for prior approval of action from CESWD may be suspended in
extreme emergencies. All deviations will be recorded and will be stored in electronic format.
Analysis of the expected impacts of a proposed deviation will include consideration of its effect
on dam safety. Deviation requests usually fall into the following categories:

a. Emergencies. Emergencies that can occur are drowning(s), failure of the operation
facilities, and flushing of pollutants. Under emergency conditions necessary action is taken
immediately by the Lake Manager, unless such an action creates an equal or worse condition.
For emergencies, the Fort Worth District Water Management Office will be informed as soon as
practicable as to the nature of the emergency and the subsequent response by telephone, email,
or fax. Follow-up written documentation explaining the deviation will be furnished to the
Southwestern Division Water Management Office as soon as practical.

b. Unplanned Minor Deviations. There are unplanned instances that create a temporary
need for minor deviations from the normal regulation of the lake. 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 approved, provided that there are no adverse effects on the overall operation of the
project, or other projects. Approval of these minor deviations will be obtained from the
Southwestern Division Water Management Office.

c. Unplanned Major Deviations. There are unplanned instances that may be considered
for major deviations from the normal regulation plan but are not emergencies. 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 flows
exceeding downstream channel capacity.
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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. Approval of these
major deviations will be obtained from the Southwestern Division Water Management Office.

d. Planned Deviations. Each planned deviation is analyzed on its own merit. Sufficient
data on flood potential, lake and watershed conditions, possible alternate measures, benefits to be
expected and possible effects on other authorized and useful purposes will be presented with
each deviation. Each recommended deviation is submitted in writing to the Southwestern
Division Water Management Office for review and approval. An example of a planned
deviation is a need to maintain or inspect an aspect of the project. Approval of such deviations
will only be granted when the evaluations have been fully reviewed and verified to be necessary.
Any concerns with “Dam Safety” will be taken into consideration as well with deviation
approvals.

7-16. Operation Curves and Table. The Spillway Rating Curves are shown on Plates 7-4 and
7-6. The Evaporation Curves are shown on Plate 7-5. The Tailwater Rating Curve at the stilling
basin is shown on Plates 7-7. The Area Capacity Curves are shown on Plate 7-10. The tabulated
values are shown on pages T7.4-1 thru T7.4-12 of this water control manual.
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CHAPTER VIII - EFFECT OF WATER CONTROL PLAN

8-01. General. Lavon Lake is a multiple-purpose project that is designed for flood control
regulation and is operated in conjunction with eight other USACE dams and various channel
improvements and levees operated to provide flood protection along the Trinity River. Lavon
Lake is the only flood control project on the East Fork of the Trinity River to provide flood
control to the East Fork Trinity River at Crandall, Texas and to supply water to the city of Wylie,
Texas.

8-02. Flood Control

a. Original Spillway Design Flood. A Spillway Design Flood study was performed for
Lavon Dam at the time it was initially designed. A Design Project Report on “Lavon Dam and
Reservoir, East Fork Trinity River, Texas”, was prepared by USACE, Fort Worth District in July
1946. The spillway design flood hydrographs for Lavon Dam and Lake were discussed in
Appendix I, Hydrology of the Report. The final recommended spillway design flood
hydrographs for Lavon Dam and Lake were discussed in the Part I11, Spillway Design Flood.

1. Spillway Design Storm. The selection of the Spillway Design Storm of the
original Lavon Dam based on the large historical storms that had occurred in the Upper Trinity
River basin. Rainfall-depth-duration curves for these storms were submitted to the
Hydrometeorological Section of the River and Flood Division, United States Weather Bureau for
analysis. The Office, Chief of Engineers in a letter dated 11 February 1946, subject:
“Preliminary Estimates of Maximum Possible Storm Precipitation for the Upper Trinity River,
Texas”, transmitted the approved spillway design storm for Lavon Reservoir. The time-depth
relation recommended by the Hydrometeorological Section and approved by the Office, Chief of
Engineers has been accepted as the design storm. Unit hydrographs were determined for natural
flow at the dam site and flow into a full reservoir. The spillway design rainfall, 26.2 inches in 60
hours, critically arranged, was reduced by in initial loss of 0.5 inch and a uniform infiltration rate
of 0.05 inches per hour. Based on these assumptions the runoff from the Spillway Design Storm
was 23.3 inches or 88.9 percent of the total rainfall.

2. Minimum Infiltration Rates. The computed infiltration rates for the East Fork
basin at the Rockwall gage vary from a minimum of 0.05 to a maximum of 0.16 inch per hour.
In estimating the run-off from the Spillway Design Storm, an initial loss of 0.5 inch, and a
uniform infiltration rate of 0.05 inch per hour has been assumed. The assumption gave an
estimated run-off of 23.3 inches or 88.9 percent of the rainfall for the Spillway Design Storm.

3. Unit Hydrographs. A study was made for selected storms for which
hydrographs were available at the Rockwall gage in order to determine unit hydrographs. The
unit hydrograph determinations were developed for each of the selected storms in a manner
suggested by the letter dated 23 October 1943, from the Office, Chief of Engineers, subject:
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“Compilation of Basic Data for Determination of Unit Hydrographs.” The size of the East Fork
watershed above the Rockwall gage predicated the use of 6-hour as the minimum time interval
for unit hydrograph development. All unit hydrographs were developed on the 6-hour time of
rainfall-excess and any adjustments required were made by the S-curve method. The 6-hour unit
hydrograph for flow into full reservoir was developed by combining the unit hydrographs of the
East Fork, Pilot Grove, Sister Grove, Ticky, EIm, White Rock, and Price Creeks, and marginal
areas.

A C, coefficient of 2.0 and C,640 value of 440 were adopted for use in Snyder’s equations for
the derivation of synthetic 6-hours unit hydrographs for the all above areas. The unit hydrograph
for the area above Lavon Dam (exclusive of the reservoir area) was obtained by plotting the unit
hydrographs discussed above and adding the ordinates graphically.

4. Spillway Design Flood Hydrographs. The computed hydrograph for natural
flow at the dam site had a peak inflow of 393,500 cfs and a volume of 956,200 acre-feet. The
hydrograph for flow into a full reservoir had a peak inflow of 430,300 cfs and a volume of
960,400 acre-feet and was adopted as the Spillway Design Flood. In routing the spillway design
flood through the lake, it was assumed that the water surface at the beginning of flood was at
elevation 490.0 feet. The flood resulted in a maximum lake elevation of 496.04 feet with a
corresponding routed peak outflow of 344,000 cfs. A freeboard of 6 feet was adopted
establishing the top of the original dam at elevation 502.0 feet.

b. Modified Spillway Design Flood. A hydrology study was made for Lavon Reservoir
Modification and East Fork Channel Improvement authorized in a congressional resolution
adopted 15 May 1957. The design memorandum, entitled “Design Memorandum No.1 on Lavon
Reservoir Modification and East Fork Channel Improvement, East Fork Trinity River, Texas,
Hydrology, Part A,” dated June 1965, contained a detailed description and analysis of the
general hydrology for the Lavon Lake Modification.

1. Spillway Design Storm. The Spillway Design Storm used in connection with
the modification of Lavon Dam was computed following the method described in the U.S.
Weather Bureau, Hydrometeorological Report No. 33, dated April 1956, subject “Seasonal
Variations of the Probable Maximum Precipitation East of the 105th Meridian for Area from 10
to 1000 Square Miles and Durations of 6, 12, 24, and 48 hours”. The analysis resulted in a 48-
hour rainfall of 31.42 inches over the 770 square miles above Lavon Dam. A Hop Brook Basin
Shape reduction factor of 10 percent was applied to the maximum probable rainfall, hence 28.28
inches was adopted as the spillway design storm rainfall over the drainage area of 770 square
miles upstream from the Lavon Dam. The 6-hour increments of the probable maximum rainfall
quantities were arranged in the following critical sequence.

2. Minimum Infiltration Rates. The computed infiltration rates for the East Fork
Trinity River basin above Rockwall, McKinney, and Princeton gages vary from a minimum of
0.50 to a maximum of 0.16 inch per hour, and the initial losses ranged from a minimum of 0.05
inches to a maximum of 1.70 inches. In estimating the run-off from the Spillway Design Storm,

8-2



Appendix C Lavon Dam and Lake

an initial loss of 0.50 inch, and a uniform infiltration rate of 0.05 inch per hour were assumed.
Application of these losses to the Spillway Design Storm produced a run-off of 25.68 inches or
91 percent of the total rainfall for the Spillway Design Storm. The rainfall-excess for the
Spillway Design Flood is shown on Plate 8-1.

3. Unit Hydrographs. Prior to the construction of Lavon Dam, a unit hydrograph
was determined for the East Fork from selected storms recorded at the Rockwall gage. During
the design of the modification, selected storms recorded at the McKinney gage on the East Fork,
Princeton gage on Sister Grove Creek, and at the Garland gage on Duck Creek were studied to
determine unit hydrographs for the subbasins flowing into Lavon. These unit hydrographs were
used as a basis for the adoption of the Snyder’s coefficients, Ct=2.00 and Cp640=440. Synthetic
unit hydrographs were developed, in accordance with EM 1110-2-1405, using the adopted
coefficients for the area above Lavon Dam. The watershed was considered in ten parts each of
which has different run-off characteristics, watershed constants and areas as follows:

(a). Reservoir Area. The runoff from the 46 square miles of reservoir area was
not included in the unit hydrograph for flow into full reservoir, but runoff rates for the reservoir
area were assumed equal to the rainfall rates and added directly to the computed spillway design
flood hydrograph.

(b). One unit hydrograph was constructed for the 48 square miles of area adjacent
to the reservoir.

(c). One unit hydrograph was constructed for each of 7 areas above the head of
reservoir. The same unit hydrograph was used for White Rock and Price Creeks. The streams
and drainage areas for which unit hydrographs were constructed are as follows: White Rock and
Price Creeks, each 9 square miles; EIm Creek, 18 square miles; Ticky Creek, 12 square miles;
Wilson Creek, 78 square miles; East Fork, 200 square miles; Sister Grove Creek, 116 square
miles; and Pilot Grove Creek, 24 square miles.

The synthetic 6-hours unit hydrographs for the entire area above Lavon Dam (exclusive of the
reservoir area) was obtained by plotting the unit hydrographs discussed above and adding the
ordinates graphically.

4. Spillway Design Flood Hydrographs. In order to determine the critical
conditions of Spillway Design Flood at the Lavon Dam site, the Spillway Design Storm was
distributed uniformly over the watershed above Lavon Dam and two flood hydrographs were
computed. The first hydrograph was determined for natural flow at the dam site based on the
synthetic unit hydrograph discussed in Section 8-02, b.3. The flood hydrograph computed for
natural flow at the dam site had a peak discharge of 429,500 cfs and a volume of 1,064,200 acre-
feet. The second hydrograph representing flow into full reservoir was computed using the unit
hydrograph derived for flow into full reservoir plus the run off from the 46 square miles
reservoir surface at a rate equal to the rate of rainfall. The computed hydrograph with a peak
discharge of 460,000 cfs and volume of 1,070,600 acre-feet was adopted as the Spillway Design
Flood for Lavon Lake.
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The routing computations showed that the lake would reach a maximum elevation of 509.0 feet
NGVD29 and the peak outflow was 359,000 cfs. Plate 8-1 shows the lake elevation and
Spillway Design Flood hydrographs in the 1965 study.

c. Standard Project Flood. The Standard Project Storm for Lavon Lake was adopted as
the antecedent storm with an assumed elapsed interval of three days between the end of the
Standard Project Storm rainfall-excess and the beginning of the Spillway Design Storm
(discussed in Section 8-02, b.1). The antecedent Standard Project Storm was 16.2 inches for the
area upstream from Lavon Dam was determined on accordance with procedures described in EM
1110-2-1411 (Civil Works Engineer Bulletin No. 52-8 dates 26 March 1952, subject: *“ Standard
Project Flood Determination.”). An initial loss of 0.50 inch and a uniform infiltration rate of
0.05 inch per hour were applied to the 6-hour increments of the Standard Project rainfall to
obtain a total of 13.1 inch of runoff from the 6-hour increments of rainfall-excess. The details of
Spillway Design Storm are discussed in Section 8-02, b.1.

The computed Standard Project Flood (SPF) hydrograph has a peak discharge of 236,400 cfs and
a volume of 550,500 acre-feet. The SPF was routed through Lavon Lake through the low flow
outlets and spillway tainter gates. The flood gates were considered operable. The reservoir level
of Lavon Lake continued to rise during passage of the SPF and receded to elevation 503.0 feet
by the beginning of the Spillway Design Storm.

d. 2017 Inflow Design Flood Study. In 2017, the Probable Maximum Flood (PMF) was
updated for the Lavon Lake Periodic Assessment (PA) using ER 1110-8-2(FR) guidance. The
following paragraphs describe the details of the Inflow Design Flood (IDF) and PMP analysis in
the 2017 study.

1. Probable Maximum Storm. The Probable Maximum Storm rainfall above the
Lavon Dam Site was determined in accordance with the method described in HMR-51 and 52
with HEC-MetVue 3.0.20.14. A hypothetic elliptical transposition of the PMF was used in the
study. The resulting average over the area for a 72-hour rainfall total is based on critical
centering of the hypothetical elliptical Probable Maximum Precipitation (PMP). This created a
72-hour storm which average cumulative depth across the watershed was 31.79 inches and the
maximum depth of 41.81 inches at the storm center and an excess precipitation depth of 26.62
inches. The storm pattern is shown on Plate 8-2.

2. Minimum Infiltration Rates. The Interagency Flood Risk Management (INFRM)
Trinity HEC-HMS model was used to develop the PMF. The model was calibrated to three
recent historical events which include the period of record peak inflow and elevation events:
June-July 2007, May-June 2015 and October-November 2015. These storm events were chosen
based on the volume and quality of rainfall data. The calibrated parameters (Deficit Constant
Loss, Snyder Transform, Recession Baseflow, and Muskingum Routing) were used as base
parameter estimates for the antecedent and PMF model parameters. The adopted rates include an
initial loss of 0.5 inches for all subbasins and constant losses of minimum value from calibration
events. Application of these assumed losses to the Probable Maximum rainfall produced an
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estimated runoff of 31.79 inches for the Probable Maximum Storm. The 2017 IDF study rainfall,
losses and rainfall excess are shown on Plate 8-3.

3. Unit Hydrographs. The Interagency Flood Risk Management (INFRM) Trinity
HEC-HMS model was used to develop the PMF. The model was calibrated to three recent
historical events which include the period of record peak inflow and elevation events: June to
July 2007, May to June 2015, and October to November 2015. These storm events were chosen
based on the volume and quality of rainfall data. The calibrated parameters (Deficit Constant
Loss, Snyder Transform, Recession Baseflow, and Muskingum Routing) were used as base
parameter estimates for the antecedent and PMF model parameters.

4. Antecedent Conditions. According to Section 8.f of ER 1110-8-2, an antecedent
pool should be assumed to occur prior to the PMF event. Experience has demonstrated that an
unusual sequence of floods can result in filling all or a major portion of the flood control storage
in a reservoir immediately before the beginning of the PMF. ER 1110-8-2 states two scenarios
to establish the minimum starting pool elevation prior to the PMF routing:

(). The full flood control pool level. (Top of Flood Control Pool)
(b). The elevation prevailing 5 days after the last significant rainfall of a storm
that produces one-half of the PMF hydrograph.

The more appropriate of the two starting elevations were used for the best estimate of adequacy,
using engineering judgment.

5. Probable Maximum Flood Hydrographs. Two routing scenarios were performed
to compare sensitivity to antecedent floods and to assess hydrologic adequacy. These two final
PMF routing events were routed through HEC-ResSim Trinity Basin model. Scenario 1 starts at
elevation 503.5 feet, the top of flood pool, before routing the PMF. Scenario 2 starts at the top
of conservation pool, 492.0 feet, prior to routing 50% of the PMF volume, and then routing the
PMF hydrograph 5 days afterward. Scenario 2 resulted in 0.3 feet higher pool than Scenario 1.
The peak inflow and spillway discharge for Lake Lavon resulting from the routing of Scenario 1
were 485,900 cfs and 356,700 cfs. The peak inflow and spillway discharge for Lake Lavon
resulting from the routing of Scenario 2 were 492,900 cfs and 361,500 cfs. Scenario 2 PMF
maximum water surface elevation 509.3 feet was selected as the most appropriate PMF elevation
for the 2017 PA. The five day volume for the Scenario 2 PMF was 1,443,100 acre-feet. Plate 8-
3 shows the PMF inflow-outflow hydrographs and the reservoir surface elevations.

e. Other Floods. Based on historical data, the maximum known flood in the vicinity of
the dam on the East Fork Trinity River occurred May 1990. The peak inflow during the period
of record is 95,500 cfs, and the highest record lake elevation is 504.93 feet on 3 May 1990.
Another major rainfall event in May 2015 resulted in a record pool elevation is 504.12 feet on 30
May 2015. Additional information on historical floods can be found in Section 4-06 of this
manual.
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8-03. Recreation. Facilities such as public boat ramps, docks, restrooms, picnic shelters,
fishing piers, and campsites have been provided. Public use of USACE lakes is governed by
Title 36 of the Code of Federal Regulations. The 10-year average annual visitation to Lavon
Lake is 1,723,930.

A rise or fall in the pool elevation at Lavon Lake has some effect on the lands surrounding the
lake, recreational facilities, and project visitation. A rise above elevation 503.5 temporarily
restricts the use of many recreational facilities due to inundation or loss of access. Other effects
associated with high water levels include the accumulation of driftwood, the degradation of
surrounding vegetation, and increased shoreline erosion.

A substantial lowering of the pool elevation, due to water supply requirements or drought,
exposes aesthetically unpleasing banks and mud flats, and creates a boating hazard due to
increased shallow areas. Boat ramps and beaches may also become unusable during drawdown
periods. Although fluctuation of the pool level is unavoidable, the effects on recreational
opportunities can be reduced by placing roads, utilities, and recreational facilities in locations
less prone to flooding.

8-04. Water Quality. Water quality is not an authorized purpose at Lavon Lake. However,
available data indicates that generally good water quality conditions exist. Additional water
quality data can be found in Section 4-08.

8-05. Fish and Wildlife. The management of fish and wildlife resources is conducted in
cooperation with the Texas Parks and Wildlife Department and U.S. Fish and Wildlife. The
species of fish that the Texas Parks and Wildlife Department has stocked the lake with are:
largemouth bass, smallmouth bass, catfish, crappie, white bass, hybrid striped bass, and sunfish.
There are a number of small wildlife management areas surrounding the lake, within which
hunting dove, waterfowl, quail, rabbit, wild hogs, and squirrel are permitted. Other species of
wildlife found in the area include white-tailed deer, gray and red foxes, coyotes, fox squirrels,
armadillos, wild turkeys, owls, and more than a hundred bird species.

8-06. Water Supply. The NTMWD, an agency of the State of Texas is authorized to use 100
percent (100,000 acre-feet) of the conservation storage space between elevations 453.0 and
472.0 feet. NTMWD is paying $1,445,261.67, excluding interest, in addition to their share of
annual operations and maintenance O&M cost, for this water supply storage space. Another
contract with NTMWD was approved 22 September 1967 for 43 percent (120,000 ac-ft) of the
conservation storage between elevations 472.0 and 492.0 feet. NTMWD has furnished assurance
that the remaining 57 percent (160,000 acre-feet) of this raised conservation storage will be
purchased within the project life. NTMWD will pay $16,129,750.23 and $21,381,296.81,
respectively, in addition to their share of the annual O&M cost, for these present and future
water supply storages. The NTMWD pumps water from Jim Chapman Lake (Cooper Dam) and
Lake Texoma into Lavon Lake, thereby increasing the water supply.

8-07. Hydroelectric Power. Hydroelectric power is not a project purpose.
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8-08. Navigation. Navigation is not a project purpose.

8-09. Drought Contingency Plans. The purpose of the Drought Contingency Plan for the
Trinity River basin, Appendix X of the Trinity River Master Manual, is to provide a basic
reference for water management decisions and responses to a water shortage in the Trinity River
basin due to a drought. The Drought Contingency Plan provides a plan for implementing actions
necessary for conservation of water supply depending on the severity of the drought and the
reservoir level. This plan enables the Water Resources Branch to effectively coordinate with the
public and other district elements during drought conditions. The latest Drought Contingency
Plan for Lavon Lake is dated August 1991.

8-10. Emergency Action Plan. The EAP contains detailed instructions and procedures to be
followed by USACE personnel at the Lavon Dam Project Office to properly handle any event at
the project that could develop into an emergency condition. The most current edition of the EAP
is located at the Geotechnical Office - Fort Worth District and is dated December 1985 and
updated in September 2018. Copies of this EAP are also available in the Fort Worth District
Water Management Office and at the Lavon Lake Project Office.

8-11. FErequencies. Lavon Lake levels for the period of record, since deliberate impoundment
began on 14 September 1953, are displayed on Plate 8-4.

a. Annual Peak Elevation Frequency. The annual peak lake levels for the period 1953
through 2019 were tabulated. The annual peak elevations were arranged in descending order and
assigned median plotting positions. The elevation probability was derived from studies based on
methods discussed in "Statistical Methods in Hydrology", by Leo R. Beard, dated January 1962.
The annual peak elevation frequency curve is shown on Plate 8-5. Data from this analysis
indicated that the 50-year and the 100-year flood frequency pool level to be 500.3 feet and
503.87 feet, respectively.

b. Lake Elevation Duration. The lake-elevation-duration curve shown on Plate 8-6 is
based on the midnight lake elevations for the period 10 May 1979 to 1 January 2018. The
conservation pool was raised on 1 December 1975 from elevation 472.0 feet to 492.0 feet.
Lavon Lake reached the top of the conservation pool for the first time on 10 May 1979. The
NTMWD pumping water into and out of Lavon Lake has affected the pool elevation duration
curve. The lake-elevation-duration curve shows the percent of time that the lake level equals or
exceeds a given elevation.

c. Control Points. Control points are located on East Fork near Crandall, Trinity River
near Rosser, and Trinity River near Oakwood. Rating curves for the key control points are
shown on Plates 4-15 through 4-17, respectively.

8-12. Other Studies. The vision for the CWMS National Implementation Effort is to have all
USACE watersheds fully modeled within CWMS. These models will be operated daily to
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provide decision support to local Water Managers and to have results automatically consolidated
into standardized briefing tools within a CorpsMap for executive and public use. CorpsMap
viewer supports visualization and analysis of USACE infrastructure, and real-time display of
atmospheric, coastal, critical infrastructure, and watershed data.

The CWMS Automated Information System was developed by the HEC under funding from the
Water Management Community of Practice and has been implemented to varying degrees at
USACE Water Management Offices. USACE offices apply CWMS data flow elements (data
acquisition, verification, validation, transformation, storage, visualization, dissemination
elements). For this effort, USACE Leadership, the Critical Infrastructure Protection and
Resilience (CIPR) Program, and the Dam Safety Program have recognized the value of these
watershed models to the Nation and have committed funding for watershed model development
to support the needs of multiple programs.
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CHAPTER IX - WATER CONTROL MANAGEMENT

9-01. Responsibilities and Organizations.

a. Corps of Engineers. Lavon Lake is owned by the USACE. As the owner of the
project, the Corps of Engineers is responsible for the overall operation and maintenance of the
lake. The Lake Manager, operating through the Lavon Lake Office, Wylie, Texas, and the
Engineering and Construction Division, is directly responsible for the Lavon Dam and Lake
maintenance and operation. Project reporting instructions are presented in Chapter V and project
operating instructions are presented in Chapter VI of this manual.

1. Responsibilities and Duties During Normal Operations. The Water Resources
Branch, Engineering and Construction Division, Fort Worth District is charged with the
following responsibilities and duties under the general supervision of the SWD Office in Dallas,
Texas.

(@). Regulation of lakes and dissemination of data.

(b). Investigations and refinement of regulation procedures, including the
following:

(1). Analysis of past floods.
(2). Reconnaissance to determine channel capacities.
(3). Improvement of forecasting techniques.

(4). Plan and coordinate the hydrometeorologic reporting network
with the NWS and the USGS.

(c). Train personnel in flood control duties, including the following:
(1). Periodic visits to projects by the branch personnel to
familiarize themselves with regulation facilities and become acquainted with the operating
personnel.
(2). Instruct personnel of other branches in flood control
procedures to supplement the Water Resources Branch during flood emergencies, when
necessary.

(d). Prepare reports on lake regulation.
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(1). Recurring reports.
(2). Water Control Manuals.
(3). Post Flood reports.

2. Responsibilities and Duties During Flood Emergencies. During flood
emergency, the Water Resources Branch is responsible for the following:

(a). Evaluation of current meteorologic, hydrologic, and hydraulic data.

(b). Provide analysis of the storm and effects of the flooding to the
District Engineer and other District personnel.

(c). When necessary, furnish personnel to assist lake personnel in flood
regulations.

(d). Regulation of lakes in accordance with flood control schedules.
(e). Furnish information to higher authority, which will include:

(1). Initial reports to the SWD and Office of the Chief of
Engineers by telephone or E-mail.

(2). Provide information for situation reports.

3. Assignment of Personnel. During non-flood periods, personnel of the Water
Resources Branch issue instructions for the routine regulation of the lake. However, during
flood periods, assistance from other personnel may be required to maintain effective regulation
of the lakes. The area and magnitude of the flood will determine the number of people engaged
in each particular activity. Plate 9-1 shows the organization during flood control regulation.

4. Provision for 24-Hour Alert. The NWS and Lake Manager have been
provided with a list of names and telephone numbers of key personnel of the Engineering and
Construction Division with instruction to provide warning if unusual conditions occur.
Responsible personnel are on duty at the Fort Worth District Office 24 hours a day during flood
emergencies and/or whenever project conditions warrant. Responsible personnel will be on duty
or on call at the lake at all times.

5. Role of the Lake Manager. The Lake Manager will regulate the lake
according to instructions issued by personnel of the Water Resources Branch. The instructions
will follow the "Normal Regulations for Flood Control” and "Emergency Regulations for Flood
Control™ contained in Chapter VII and Exhibit C of this manual. If the Lake Manager loses
communication with the District Office, he will immediately make every effort to reestablish
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communication while initiating emergency regulations for flood control. The Lake Manager will
make daily observations at the lake project’s weather station and report those observations as
directed in paragraph 5-07.

b. Other Federal Agencies. The NWS is officially responsible for issuing flood
warnings to the public. The NWS provides weather and river forecast information, which is used
to make real time operation decisions for Lavon Dam and Lake. The USGS develops and
maintains stage versus discharge curves for each stream gage. The USGS also collects and
maintains reservoir storage and water quality data for the USACE lakes in the Fort Worth
District.

9-02. Interagency Coordination. The USACE, NWS, and the USGS cooperate to accumulate
rainfall and streamflow data used in forecasting river stages, stream flows and lake levels. The
Fort Worth District’s Supplement A to ER 500-1-1 gives a list of Federal Agencies with which
the District will coordinate in emergencies.

a. Local Press and USACE Bulletins. USACE, through their Public Affairs Office,
makes press releases to the news media of flood situations in the area of concern. The Water
Resources Branch may supplement this information with observed conditions and technical
advice to enable local interests to obtain optimum flood protection and to perform rescue and
relief functions. USACE further assists in flood fighting, through the office of the Emergency
Operations, who furnishes sandbags and other necessary equipment based on equipment on hand
and need.

b. National Weather Service. The NWS and USACE exchange hydrometeorologic data
and reports in obtaining and disseminating data. This exchange of data is discussed in great
detail in Chapter VI of this manual.

c. United States Geological Survey. The USGS and USACE cooperate in a program for
the operation and maintenance of stream gages throughout the Fort Worth District. During
floods, the USGS and USACE coordinate field activities to maximize the number of stream
discharge measurements.

d. Other Federal, State, or Local Agencies. The Fort Worth District exchanges
information with State government officials, Texas Department of Public Safety (TXxDPS)
Highway Patrol Division, and others during flood emergencies. The Fort Worth District also
coordinates with State agencies concerning fish and wildlife throughout normal operation.

Releases from Lavon Lake are coordinated with the releases from other reservoirs in the Trinity
River basin system. These reservoirs are listed in Table 3-2.

The NTMWD was granted state permit #1720 on 1 September 1954 to appropriate 60,000 acre-
feet of water per 1966 and 1986, the state water permit was amended three times to allow
NTMWD the use of additional water.
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9-03. Interagency Agreements. The NTMWD, an agency of the State of Texas, is authorized
to use 100 percent (100,000 acre-feet) of the conservation storage space between elevations
453.0 and 472.0 feet. NTMWD is paying $1,445,261.67, excluding interest, in addition to their
share of annual operations and maintenance O&M cost, for this water supply storage space.
Another contract with NTMWD was approved 22 September 1967 for 43 percent (120,000 ac-ft)
of the conservation storage between elevations 472.0 and 492.0 feet. NTMWD has furnished
assurance that the remaining 57 percent (160,000 ac-ft) of this raised conservation storage will
be purchased within the project life. NTMWD will pay $16,129,750.23 and $21,381,296.81,
respectively, in addition to their share of the annual O&M cost, for these present and future
water supply storages.

9-04. Commissions, River Authority, Compacts, and Committees. The TCEQ issues and
regulates permits for water use in the State of Texas. The NTMWD is informed of the lake
regulations at Lavon Lake.

9-05. Non-Federal Hydropower. There are no non-federal hydropower facilities at Lavon
Lake.

9-06. Reports. Table 9-1 lists reports prepared by the Water Resources Branch. The tabulation
also describes when each report is required and the regulation requiring the report.

TABLE 9-1

Tabulation of Reports

Regulation Requiring

Name of Report When Required Report

Daily Report Daily —

Monthly Reservoir Report Monthly ER 1110-2-240

Flood Situation Reports During Floods ER 500-1-1

Post Flood Reports Following a Flood ER 500-1-1
Causing Major Damage

Annual Reports Annually ER 1110-2-240
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a. Daily Report. The daily report is prepared by the Water Resources Branch. It
contains water control information on most of the major lakes in the Fort Worth District. An
example of a daily report is shown on Plate 9-2. Copies of the report are sent to all subscribing
offices and agencies. The daily report is also posted on the Internet at the following URL
address: http://www.swf-wc.usace.army.mil/.

b. Monthly Reports. The Water Resources Branch prepares monthly reservoir reports in
accordance with ER 1110-2-240. The monthly report, shown on Plate 9-3, is a tabular record of
lake operations. It is prepared for all lakes under the supervision or of direct interest to the Fort
Worth District.

c. Flood Situation Reports. The Water Resources Branch supplies the Emergency
Operations Center (EOC) in the Fort Worth District with information in accordance with ER
500-1-1. This report contains hydrometeorological conditions for the area, the name of the lake,
pertinent lake data, lake elevation, predicted maximum elevation and anticipated data, inflow
and outflow rates in cfs, percent of flood control storage utilized to date, and any other data
relevant to the flood situation. The EOC then provides the information to the appropriate
government officials and community organizations concerned or effected by the flooding.

d. Post Flood Reports. The post flood reports are prepared, in accordance with ER 500-
1-1, when a flood has resulted in major damage. The report describes flood emergency
operations performed by the USACE. Included are available hydrologic information, damage
estimates, and other engineering data considered essential for flood control and flood plain
studies performed to review possible damage claims against the United States. The report is
prepared using information compiled by the Water Resources Branch and when completed,
includes a paragraph on the final damage costs from the flood event, including damages to
USACE property, parks, and other structures.

e. Annual Report. The Water Resources Branch prepares an annual report for the SWD
Reservoir Control Center. The report summarizes general river basin conditions and the
activities and accomplishments of the Water Resources Branch during the preceding year.
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Appendix C Lavon Dam and Lake

1. GENERAL INFORMATION

ltem

Description

Other Name for Project

Location

Type of Project

Objective of Regulations

Project Owner

Operating Agency

Regulating Agency

Water Supply Contracts

Project Cost

Deliberate Impoundment Date
Original
Modification for Pool Raise

Federal Power Marketing Administration

Lavon Lake

Trinity River Basin, Texas
East Fork Trinity River, at river mile 55.9

Dam and Lake

Multipurpose lake project for
Flood Control, Water Supply, and Fish and Wildlife

USACE

USACE

The working hours of operation for

weekdays are 0800 to 1645;

Working hours for weekends and holiday vary.
During flood emergency conditions 24-hour
per day duty is the general procedure.

USACE

Water supply contract with the North Texas
Municipal Water District (NTMWD) was approved
on 16 March 1954 for 100,900 ac-ft (Contract No.
DA-41-443-ENG-3413). The contract with
NTMWD dated 12 May 1967 was approved for
120,000 ac-feet (Contract No. DACW63-67-C-
0116) and modified on 17 July 1985 for additional
160,000 acre-feet.

$54,717,000

14 September 1953
1 December 1975

None
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Appendix C Lavon Dam and Lake

2. LAKE INFORMATION

Feature Elevation Lake Area Storage Runoff
eet cres cre-Feet nches
(Feet NGVD29) (Acres) (Acre-Feet) (Inches)
Top of Dam 514.0 — — —
PMF Design
Water Surface Elevation 509.3 — — —
(2017 Study)
Maximum Design
Water Surface Elevation 509.0 33,500 921,200 22.43
(1965 Study)
T&%ﬂ Fs't%%?/fontro' Pool 503.5 29 450 748,200 18.22
T&%ﬂ Cs:ﬂrr‘jg;‘)’a“o” Paol 492.0 20,559 409,360 11.12
S'(C’Z':)'X"laélﬁ{/eei;) 4755 11,461 145,566 4.34
Maximum Tailwater . _ _
(1965 Study) 471.0
Invert of Lowest Intake
(2011 Survey) 453.0 1,585
Streambed _ _
(2011 Study) 433.0 0
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2. LAKE INFORMATION (CONTINUED)

Item Description
Real Estate Upper guide contour of elevation 508.0 feet
(Fee Title) or 300 feet horizontally from static full pool

elevation of 503.5 feet, whichever is greater. Fee
simple title includes 37,387 acres.

Real Estate Upper guide contour of elevation 509.0 feet
(Flowage Easement) in remote reaches. Flowage easement includes 849
acres.

Range of Clearing Below elevation 492.0 feet
Lake length at top of 15.1 miles

conservation pool.

Shoreline Length at 121 miles
Top of conservation pool

Safety aspects A warning horn will sound for 10 seconds to alert
those downstream at least 2 minutes before
significant changes in discharge.

Datum All elevations referred to in Exhibit A, unless noted
otherwise, are in feet, National Geodetic Vertical
Datum of 1929 (NGVD29). The datum conversion
from NGVD29 to NAVDS88 is: NGVD29 + 0.0 feet
= NAVDS88 for Lavon Dam and Lake.
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3. HYDROLOGY

Description

Drainage Area
Volume from One-Inch Runoff

Spillway Design Flood (1965 Study)
Design water surface elev.
Duration of Storm
Average Infiltration Rate
Total Volume of Rainfall
Total Volume of Runoff
Volume into full pool
Peak Inflow into full pool
Maximum Outflow
Storm Type

Inflow Design Flood (2017 Study)

Maximum Water Design Surface elev.

Duration of Storm
Average Infiltration Rate
Total Volume of Rainfall
Total Volume of Runoff
Volume into full pool
Peak Inflow to full pool

Peak Outflow (reservoir level 509.3 feet)

Total
Storm Type

Standard Project Flood (1965 Study)

Maximum Design Water Surface elev.

Duration of Storm

Total Volume of Rainfall
Total Volume of Runoff
Volume into full pool
Peak Inflow to full pool
Peak Outflow

770 square miles
41,067 ac-ft

509.0 feet

48 hours

0.05 inches/hour

28.28 inches

25.68 inches

1,070,600 ac-ft
460,000 cfs

359,000 cfs

Spillway Design Storm

509.3 feet

72 hours

0.05 inches/hour
31.79 inches
26.62 inches
1,443,100 ac-ft
492,900 cfs

361,500 cfs
Probable Maximum Storm determined from
HMR- 51/52 guidelines

504.9 feet

96 hours
16.2 inches
13.1 inches
550,500 ac-ft
236,400 cfs
73,000 cfs
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3. HYDROLOGY (CONTINUED)

ltem

Description

Climate

Average Precipitation
(Gages listed in Table 4-3)

Average Evaporation from lake

Storm Type

Flood Seasons

Low Flood Seasons

Minimum Monthly Inflow and
Date of Occurrence

Minimum Annual Inflow and
Date of Occurrence

Mean Annual Inflow

Maximum Annual Inflow and
Date of Occurrence

Maximum Monthly Inflow and
Date of Occurrence

Maximum Average Daily Inflow
and Date of Occurrence

Maximum Instantaneous Inflow
and Date of Occurrence

Maximum Flood VVolume
and Date of Occurrence

Moderate, with hot summers, and cool winters

38.77 inches per year (1898-2018)

53.0 inches per year (1954-2018)

Primarily local thunderstorms,
frontal storms, and tropical cyclones

Primarily April through June, but
floods can occur at any time of year

July, August, November through March

0 ac-ft
(in multiple occasions)

66,382 ac-ft
(in CY 1972)

460,317 ac-ft. (Jan 1954-Dec 2018 records)

1,512,004 ac-ft
(CY 2015)

447,515 ac-ft
(May 2015)

188,900 ac-ft
(13 May 1982)

148,000 cfs
(13 May 1982)

495,700 ac-ft
(April-May 1990)
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3. HYDROLOGY (CONTINUED)

ltem

Description

Names and Locations of
Key Stream Flow Stations

Type of Hydrometeorologic
Data Recorded at Damsite

Precipitation Stations Used
in Hydrologic Forecasting (NWS)

Upstream:

East Fork Trinity River near McKinney

Indian Creek at SH 78 near Farmersville
Sister Grove Creek near Blue Ridge

Wilson Creek DS of Highway 75 at McKinney

Downstream:

Lavon Lake near Lavon

East Fork Trinity River near Lavon

Rowlett Creek near Sachse

Lake Ray Hubbard near Forney

East Fork Trinity River blw Lake Ray Hubbard near
Forney

East Fork Trinity River near Forney

East Fork Trinity River near Crandall

Automatic water stage recorders

to furnish continuous records of lake levels and
river stage below the dam.

Tile staff gages provide lake level and tailwater
elevations.

NWS station at the dam consists of: a rain gage,
recording rain gage, Type A evaporation pan,
anemometer and maximum-minimum thermometer.

Anna - Non-Recording gage

Anna 3.7 SSW — Recording gage
Blue Ridge 5.1 ESE - Recording gage
Celina - Non-Recording gage

Celina 7.3 NE - Recording gage
Fairview 1.5 ESE - Recording gage
Farmersville - Non-Recording gage
Frisco - Recording gage

Lavon Dam - Recording gage
McKinney 3 S - Non-Recording gage
McKinney 1.6 ESE - Recording gage
Murphy 0.9 SSW - Recording gage
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Appendix C Lavon Dam and Lake

3. HYDROLOGY (CONTINUED)

Item Description
Precipitation Stations Used Plano 5.3 W - Recording gage
in Hydrologic Forecasting (NWS) Prosper 1.0 ENE - Recording gage

Richardson - Recording gage

Van Alstyne 0.2 E - Recording gage
Whitewright 6.5 W - Non-Recording gage
Wylie 2.9 SW - Non-Recording gage

Number of Sediment Ranges 59 (Periodic Resurveys)

Number of Degradation Ranges 7 (Periodic Resurveys)
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Appendix C Lavon Dam and Lake

4. EMBANKMENTS

Item Description
Location East Fork of the Trinity River at river mile 55.9
Purpose Impoundment and Flood Protection
Type Non-overflow embankment
Type of Fill Impervious rolled earthfill
Slope Protection Riprap upstream

Grassed turf downstream

Height 81 feet above streambed
Length 19,493 feet including spillway
Top Elevation 514.0 feet

Freeboard for 1983 PMF 5 feet

Used for Roadway Yes (County Road 384)
Elevation of Streambed 433.0 feet
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ltem

5. SPILLWAY

Description

Location

Controlled Spillway
Crest Elevation
Length
Type
Control

Elevation of Top Gates
Original
Modified

Crest Elevation
Original
Modified

Amount of Induced Surcharge
Design Head

Total Routed Capacity

(1965 Study, Lake elev. 509.0 feet,
Adopted Design)

Total Maximum Outflow

(2017 Study, Lake elev. 509.3 feet)

Type of energy Dissipator

Right abutment about 750 feet west of the
river channel

475.5 feet

480 feet long (net opening)
Concrete Ogee Weir

12 Tainter Gates, 40 feet x 28 feet

490.0 feet (when closed)
503.5 feet (when closed)

462.5 feet (when closed)
475.5 feet (when closed)

3.0 feet (per reservoir regulation)
33.0 feet (98.5% of maximum head)

359,000 cfs

361,500 cfs

Stilling basin with baffle blocks
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Appendix C Lavon Dam and Lake

6. OUTLET FACILITIES

Item Description

A. Flood Control Gates

Location On spillway structure

Purpose Regulation of outflow

Type Electrically operated tainter gates
Number and Size of Gates Twelve 40 feet x 28 feet tainter gates
Entrance Invert Elevation 475.5 feet

Maximum Discharge at Top of Maximum Pool

Pertinent Elevations: Elev 509.0 feet - 357,700 cfs

Top of Flood Control Pool
Elev 503.5 feet - 275,600 cfs

Top of Conservation Pool
Elev 492.0 feet - 118,000 cfs

Minimum Time required to open

and close Tainter Gates
Emergency Condition 50 Minutes
Normal Condition 55 Minutes
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6. OUTLET FACILITIES (CONTINUED)

ltem

Description

B. Low Flow Outlet Works

Location

Purpose
Type
Size of Outlet

Type of Gate Control

Emergency Gates

Service Gates

Closure Time
All gates, 1 man manually
All gates, 2 men manually

Maximum Discharge at
pertinent elevation:
(all 5 outlets open)

At each of the five centermost piers of spillway
structure

Discharge of low flow
Gated conduit
36-inch diameter

An emergency gate and a service gate at upstream
end of each conduit

36 feet by 48 feet rectangular frame, with invert
elevations of: 3 at 453.0 feet, one each at 472.0 and
482.0 feet

36-inch, circular opening

15 minute per gate
1 hour and 15 minutes
45 minutes

Top of Flood Control Pool
Elev 503.5 feet - 1,300 cfs

Top of Conservation Pool
Elev 492.0 feet - 1,000 cfs

Bottom of Conservation Pool
Elev 453.0 feet - O cfs
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7. CONTROL POINTS

Description

A. East Fork Trinity River near Crandall Gage, No. 08062000

Location

Purpose of control

Channel description

Drainage area

Treatment of uncontrolled
runoff.

Target Flow Rate

Time of Water Travel
from Lavon Lake

Monitoring provisions

Safety Aspects Possibility

Dikes or levees downstream

River mile 13.8 of the East Fork Trinity River
on right bank 15 feet downstream of eastbound
bridge on U.S. Highway 175.

To indicate the total flow at the gage, including
releases from upstream reservoirs and local flow

A shallow, narrow stream choked with debris and
vegetation. Average slope of the streambed is 2.1
feet per mile.

1,256 square miles (total)
185 square miles (uncontrolled)

Contributes to target flow at gage

8,000 cfs

18 hours

Recording river gage with DCP

Rising water may inundate country road crossing
downstream

Kaufman County Levee Districts No's. 4, 5, 10, and
13 are located adjacent to and downstream of
Crandall Gage. These Districts protect against
discharges varying from 17,000 to 30,000 cfs, but
are subject to occasional failures.

A-14



Appendix C Lavon Dam and Lake
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7. CONTROL POINTS (CONTINUED)

Description

B. Trinity River near Rosser Gage, No. 08062500

Location

Purpose of control

Channel description

Drainage area

Treatment of uncontrolled
runoff

Target Flow Rate

Time of Water Travel
from Lavon Lake

Monitoring provisions

Related Control Structures

River mile 451.4 of the Trinity River on the right
bank on the downstream side of the bridge on State
Highway 34

To indicate the total flow at the gage, including
releases from upstream reservoirs and local flow

Leveed channel and floodplain, with parallel levees
1,700 feet apart at the gage. Channel bed of clay
overlain with sludge and silt, sand and gravel at
some cross sections. The floodplain between the
levees is heavily grown.

8,147 square miles

Contributes to target flow at gage

15,000 cfs

42 hours

Recording river gage with DCP

None
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7. CONTROL POINTS (CONTINUED)

ltem

Description

C. Trinity River near Oakwood Gage, No. 08065000

Location

Purpose of control

Channel description

Drainage area

Treatment of uncontrolled
runoff

Target Flow Rate

Time of Water Travel
from Lavon Lake

Monitoring provisions

Dikes or levees downstream

River mile 313.4 of the Trinity River, downstream
of U.S. Highways 79 and 84 near Oakwood, TX

To indicate total flow at the gage the rate of release
from Lavon Lake and other Trinity River Basin
lakes to prevent downstream flooding.

Streambed is relatively stable clean sand and mud.
Channel is straight for 0.25 miles upstream and
downstream of gage. Heavy willow growth along
banks.

12,833 square miles

Contributes to target flow at gage

24,000 cfs

186 hours

Recording river gage with DCP

Levees are grass covered earthfill, non-overtopping,
built for flood protection of agricultural land. The
average height is 10-12 feet and estimated 20% (5
year) level of protection plus four foot. The
overtopping stage is 52 feet.
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8. CONTROL STRUCTURES DOWNSTREAM

Description

A. Lake Ray Hubbard (Forney Dam)

Location
Total Drainage area

Purpose

Features

Spillway

Top of Dam
Top of Gates
Normal Pool
Spillway Crest

Low Flow Conduits

Regulation Agency

On the East Fork of the Trinity River at mile 31.18
1,074 square miles

Water supply and conservation project constructed
by the City of Dallas

Dam is a rolled earth embankment. 12,520 feet
long, including spillway.

560-ft (net length) controlled by fourteen 40 feet by
28 feet Tainter Gates.

455.0 feet

437.5 feet, storage 536,700 ac-ft
435.5 feet, storage 490,000 ac-ft
409.5 feet, storage 83,200 ac-ft

Three 4 feet by 6 feet conduits through 3 central
piers (invert elevation 388.0 feet)

City of Dallas
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8. CONTROL STRUCTURES DOWNSTREAM (CONTINUED)

ltem

Description

B. Levee Districts, Kaufman County No. 1,5, 6, and 8

Location

Purpose

Regulation

Regulation Agency

Districts are located on both sides of the East Fork
downstream of Lake Ray Hubbard. Each of the
seven districts has individual levees and flow
control devices.

Levee improvement districts created to provide
flood protection levees for agricultural lands
adjacent to the East Fork of the Trinity River

Individual levee improvement districts are
controlled by agencies of the State of Texas

Individual levee improvement districts are governed
by a Board of Directors
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EXHIBIT B1

CONTRACT BETWEEN THE UNITED STATES OF AMERICA AND

NORTH TEXAS MUNICIPAL WATER DISTRICT

FOR

WATER STORAGE SPACE IN LAVON LAKE, TEXAS
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LAVON RESERVOIR

Contract No: DA-k1-4L3-eng-3413

Date: 16 March 1954

With:.v North Texas Municipal Water District

For: Water storage space between elevations U453 & 472

OPERATTON AND MAINTENANCE PAYMENTS

Due: 1 January

Annually Recurring O&M Costs.- 13.6% of the actual O%M cost exclusive of
O&lf costs for land management and public utilization. (Includes maintenance
cost of the intake structure)

NOT Annuslly Recurring O&M Costs:

a. 100% of the major replacement costs on the intake structure when
incurred.

b. 100% of the cost of repairing or replacing crest gate seals when
incurred.

c. hO% of the cost of crest gate painting when incurred.

da. 50% of the total sedimentation resurvey costs when incurred,

e. 13.6% of costs not annually recurring and not specifically menticned

NOIE: Original estimate of annual payments, $6,397
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WATER STORAGE AGREEMENT
BETWEEN THE UNITED STATES OF AMERICA
AND
NORTH TEXAS MUNICIPAL WATER DISTRICT
FOR
WATER STORAGE SPACE IN
LAKE LAVON, TEXAS

THIS AGREEMENT, entered into this %7117 day of
A , 2004, by and between THE UNITED STATES
OF AMERICA' (heyeinafter called the "Government") represented
by the District Engineer executing this agreement, and the
North Texas Municipal Water District, Texas, (hereinafter
called the "User");

WITNESSETH THAT:

WHEREAS, the River and Harbor Act of 1945 (Public
Law 14, 79" Congress, 1° Session), as modified by the River
and Harbor Act of 1946 (Public Law 525,79 Congress, 2™
Session) and as modified by the Civil Functions
Appropriation Act of 1952 (Public Law 203, 82" Congress, 1°*
Session), authorized the construction, operation, and
maintenance of the Lavon Dam and Reservoir on the East Fork
of the Trinity River in Collin County, Texas, (hereinafter
called the "Project"); and

WHEREAS, the User is a duly authorized conservation and
reclamation district, created pursuant to art. XVI § 59 of
the Texas Constitution, authorized to acquire, and enter
into contract for, any and all rights to storage in a
surface water reservoir for the purpose of providing water
to its member cities and customers pursuant to Certificate
of Adjudication No. 08-2410, as amended; and

WHEREAS, the User desires to enter into an agreement
with the Government for the use of storage included in the
Project for municipal and industrial water supply, and for
payment of the cost thereof in accordance with the
provisions of the Water Supply Act of 1958, as amended (43
U.S.C. 390b-f); and

WHEREAS, the User entered into a conservation storage
contract (No. DA-41-443-ENG-3413 dated March 16, 1954) with
the Government under the authority of Section 6 of the Flood
Control Act of 1944; and

WHEREAS, the User has fully satisfied its financial

obligations under the terms of said conservation storage
contract; and
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January 1998

WHEREAS, the user has contributed to the government an
equivalent amount equal to the cost of providing the portion
of the project allocated to the water storage for storage
space between elevation 453 feet and 472 feet above National
Geodetic Vertical Datum and;

WHEREAS, pursuant to the terms of ARTICLE 6 and ARTICLE
7 of said conservation storage contract, the User shall have
the right, subject to any required approval of appropriate
State authorities, to negotiate for further use of storage
space then available for water supply purposes; and

WHEREAS, the User as shown in Exhibit "A" attached to
and made a part of this agreement, is empowered to enter
into an agreement with the Government and is vested with all
necessary powers of accomplishment of the purposes of this
agreement;

NOW, THEREFORE, the Government and the User agree as
follows:

ARTICLE 1 - Water Storage Space.

a. Project Construction. The Government, subject to
the directions of Federal law and any limitations imposed
thereby, has designed and constructed the Project so as to
include therein space for the storage of water by the User.

b. Rights of User.

(1) The User shall have the right to utilize an
undivided 100.00 percent (estimated to contain 100,000
acre-feet after adjustment for sediment deposits) of the
usable storage space in the Project between elevations 453.0
feet and 472.0 feet above National Geodetic Vertical Datum,
which usable conservation storage space is estimated to
contain 100,000 acre-feet after adjustment for sediment
deposits. This storage space is to be used to impound water
for present demand or need for municipal and industrial
water supply. 100 percent (an estimated 100,000 acre-feet)
of the space which User has a right to utilize is for
present use water storage and 0.00 percent (an estimated 0
acre-feet) is for future use water storage.

(2) The User shall have the right to withdraw water
from the lake, or to request releases to be made by the
Government through the outlet works in the Dam, subject to
the provisions of Article lc. and to the extent the
aforesaid storage space will provide; and shall have the
right to comstruct all such works, plants, pipelines, and
appurtenances as may be necessary and convenient for the
purpose of diversion or withdrawals, subject to the approval
of the District Engineer as to design and location. The
grant of an easement for right-of-way, across, in and upon
land of the Government at the Project shall be by a separate
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instrument in a form satisfactory to the Secretary of the
Army, without additional cost to the User, under the
authority of and in accordance with the provisions of 10
U.S.C. 2669 and such other authorities as may be necessary.
Subject to the conditions of such easement, the User shall
have the right to use so much of the Project land as may
reasonably be required in the exercise of the rights and
privileges granted under this agreement.

c. Rights Reserved. The Government reserves the right
to control and use all storage in the project in accordance
with authorized Project purposes. The Government further
reserves the right to take such measures as may be necessary
in the operation of the Project to preserve life and/or
property, including the right not to make downstream
releases during such periods of time as are deemed
necessary, in its sole discretion, to inspect, maintain, or
repair the Project.

d. Quality or Availability of Water. The User
recognizes that this agreement provides storage space for
raw water only. The Government makes no representations
with respect to the quality or availability of water and
assumes no responsibility therefore, or for the treatment of
the water.

e. Sedimentation Surveys.

(1) Sedimentation surveys will be made by the District
Engineer during the term of this agreement at intervals not
to exceed fifteen (15) years unless otherwise agreed to in
writing by both parties. When, in the opinion of the
District Engineer, the findings of such survey indicate any
Project purpose will be affected by unanticipated
sedimentation distribution, there shall be an equitable
redistribution of the sediment reserve storage space among
the purposes served by the Project including municipal and
industrial water supply. The total available remaining
storage space in the Project will then be divided among the
various Project features in the same ratio as was initially
utilized. Adjusted pool elevations will be rounded to the
nearest one-half foot. Such findings and the storage space
allocated to municipal and industrial water supply shall be
defined and described as an exhibit which will be made a
part of this agreement and the water control manual will be
modified accordingly.

(2) The Government assumes no responsibility for
deviations from estimated rates of sedimentation, or the
distribution thereof. Such deviations may cause unequal
distribution of sediment reserve storage greater than
estimated, and/or encroachment on the total storage at the
Project.
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ARTICLE 2 - Requlation of and Right to Use of Water. The
regulation of the use of water withdrawn or released from
the aforesaid storage space shall be the sole responsibility
of the User. The User has the full responsibility to
acquire in accordance with State laws and regulations, and,
if necessary, to establish or defend, any and all water
rights needed for utilization of the storage provided under
this agreement. The Government shall not be responsible for
diversions by others, nor will it become a party to any
controversies involving the use of the storage space by the
User except as such controversies may affect the operations
of the Project by the Government.

ARTICLE 3 - Operation and Maintenance. The Government shall
operate and maintain the Project and the User shall pay to
the Government a share of the costs of such operation and
maintenance as provided in Article 5. The User shall be
responsible for operation and maintenance of all
installations and facilities which it may construct for the
diversion or withdrawal of water, and shall bear all costs
of construction, operation and maintenance of such
installations and facilities.

ARTICLE 4 - Measurement of Withdrawals and Releases. The
User agrees to furnish and install, without cost to the
Government, suitable meters or measuring devices
satisfactory to the District Engineer for the measurement of
water which is withdrawn from the Project by any means other
than through the Project outlet works. The User shall
furnish to the Government monthly statements of all such
withdrawals. Prior to the construction of any facilities
for withdrawal of water from the Project, the User will
obtain the District Engineer's approval of the design,
location and installation of the facilities including the
meters or measuring devices. Such devices shall be
available for inspection by Government representatives at
all reasonable times. Releases from the water supply
storage space through the Project outlet works shall be made
in accordance with written schedules furnished by the User
and approved by the District Engineer and shall be subject
to Article lc. The measure of all such releases shall be by
means of a rating curve of the outlet works, or by such
other suitable means as may be agreed upon prior to use of
the water supply storage space.

ARTICLE 5 - Payments. In consideration of the right to
utilize the aforesaid storage space in the Project for
municipal and industrial water supply purposes, the User
shall pay the following sums to the Government:

a. Project Investment Costs. Under the terms of the
conservation storage contract No. DA-41-443-ENG-3413, dated
March 16, 1954, the User has fully satisfied its financial
obligations for the project investment costs allocated to
the storage space indicated in Article 1b(1).
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b. Repair, Rehabilitation, and Replacement Costs. The
User will be required to pay 100 percent of the cost of any
repair, rehabilitation, or replacement of specific water
supply facilities. 1In addition, the User will be required
to pay 12.852816 percent of the cost of joint-use repair,
rehabilitation, or replacement of Project features. Payment
of these costs shall be made either incrementally during
construction or in lump sum (including interest during
construction) upon completion of construction.

c. Annual Operation and Maintenance (0O&M) Expense.

(1) Present Use Storage. The User will be required to
pay 100 percent of the annual O&M expense of specific water
supply facilities. 1In addition, the User will be required
to pay 12.852816 percent of the annual experienced joint-use
O&M expense of the Project.

(2) Payment. Payments for O&M expense are due and
payable in advance on the plant-in-service date and shall be
based on O&M expense for the Project in the Government
fiscal year most recently ended. The amount of each annual
payment will be the actual experienced O&M expense (specific
plus allocated joint-use) for the preceding fiscal year or
an estimate thereof when actual expense information is not
available.

d. Prepayment. The User shall have the right at any
time to prepay the indebtedness under this Article, subject
to redetermination of costs as provided for in Article 6, in
whole or in part, with accrued interest thereon to the date
of such prepayment.

e. Delingquent Payments. If the User shall fail to
make any of the aforesaid payments when due, then the
overdue payments shall bear interest compounded annually
until paid. The interest rate to be used for overdue
payments due under the provisions of Articles 5a, 5b, 5c and
5d above shall be that determined by the Department of
Treasury's Treasury Fiscal Requirements Manual (1 TFRM
6-8000, "Cash Management"). The amount charged on payments
overdue for a period of less than one year shall be figured
on a monthly basis. For example, if the payment is made
within the first month after being overdue after a 15-day
grace period from the anniversary date of the date of
notification, one month's interest shall be charged.
Thereafter a month's interest will be charged for any
portion of each succeeding month that the payment is
delinguent. This provision shall not be construed as giving
the User a choice of either making payments when due or
paying interest, nor shall it be construed as waiving any
other rights of the Government, at law or in equity, which
might result from any default by the User.

5
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ARTICLE 6 - Duration of Agreement. This agreement shall
become effective when approved by the Secretary of the Army
or his duly authorized representative and shall continue in
full force and effect for the life of the Project.

ARTICLE 7 - Permanent Rights to Storage. In consideration of
the User's satisfaction of its financial obligations for
project investment costs, as described in Article 5a, the
User shall have a permanent right, under the provisions of
the Act of 16 October 1963 (Public Law 88-140, 43 U.S.C.
390e), to the use of the water supply storage space in the
Project as provided in Article 1, subject to the following:

a. The User shall continue payment of annual operation
and maintenance costs allocated to water supply.

b. The User shall bear the costs allocated to water
supply of any necessary reconstruction, rehabilitation, or
replacement of Project features which may be required to
continue satisfactory operation of the Project. Such costs
will be established by the District Engineer and repayment
arrangements shall be in writing in accordance with the
terms and conditions set forth in Article 5b for
reconstruction, rehabilitation, and replacement costs, and
be made a part of this agreement.

c. The District Engineer shall redetermine the storage
space for municipal and industrial water supply in
accordance with the provisions of Article le. Such
redetermination of reservoir storage capacity may be further
adjusted from time to time as the result of sedimentation
resurveys to reflect actual rates of sedimentation and the
exhibit revised to show the revised storage space allocated
to municipal and industrial water supply.

d. The permanent rights of the User under this
agreement shall be continued so long as the Government
continues to operate the Project. In the event the
Government no longer operates the Project, such rights may
be continued subject to the execution of a separate
agreement or additional supplemental agreement providing
for:

(1) Continued operation by the User of such part of
the facility as is necessary for utilization of the water
supply storage space allocated to it;

(2) Terms which will protect the public interest; and,

(3) Effective absolvement of the Government by the

User from all liability in connection with such continued
operation.
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ARTICLE 8 - Release of Claims. The User shall hold and save
the Government, including its officers, agents and employees
harmless from liability of any nature or kind for or on
account of any claim for damages which may be filed or
asserted as a result of the storage in the Project, or
withdrawal or release of water from the Project, made or
ordered by the User or as a result of the construction,
operation, or maintenance of the water supply facilities and
appurtenances thereto owned and operated by the User except
for damages due to the fault or negligence of the Government
or its contractors.

ARTICLE 9 - Transfers and Assignments.

a. The User shall not transfer or assign this
agreement nor any rights acquired thereunder, nor suballot
said water supply storage space or any part thereof, nor
grant any interest, privilege or license whatsoever in
connection with this agreement, without the approval of the
Secretary of the Army, or his duly authorized representative
provided that, unless contrary to the public interest, this
restriction shall not be construed to apply to any water
that may be obtained from the water supply storage space by
the User and furnished to any third party or parties, nor
any method of allocation thereof.

b. Regarding approval of assignments, references to
restriction of assignments shall not apply to any transfer
or assignment to the Rural Economic Community Development
(RECD, formerly Farmers Home Administration) or its
successor agency, Or nominee, given in connection with the
pledging of this water storage agreement as security for any
loans or arising out of the foreclosure or liquidation of
said loans. The User will notify the Corps in writing 15
days prior to applying for a RECD loan. A copy of the final
loan instrument will be furnished to the Corps for their
record.

ARTICLE 10 - Officials Not to Benefit. No member of or
delegate to Congress, or Resident Commissioner, shall be
admitted to any share or part of this agreement, or to any
benefit that may arise therefrom; but this provision shall
not be construed to extend to this agreement if made with a
corporation for its general benefit.

ARTICLE 11- Covenant Against Contingent Fees. The User
warrants that no person or selling agency has been employed
or retained to solicit or secure this agreement upon an
agreement or understanding for a commission, percentage,
brokerage, or contingent fee, excepting bona fide employees
or bona fide established commercial or selling agencies
maintained by the User for the purpose of securing business.
For breach or violation of this warranty the Government
shall have the right to annul this agreement without
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liability or in its discretion to add to the price or
consideration, or otherwise recover the full amount of such
commission, percentage, brokerage, or contingent fee.

ARTICLE 12 - Environmental Quality. During any
construction, operation, and maintenance by User of any
facilities, specific actions will be taken to control
environmental pollution which could result from such
activity and to comply with applicable Federal, State, and
local laws and regulations concerning environmental
pollution. Particular attention should be given to:

a. Reduction of air pollution by control of burning,
minimization of dust, containment of chemical vapors, and
control of engine exhaust gases, and of smoke from temporary
heaters;

b. Reduction of water pollution by control of sanitary
facilities, storage of fuels and other contaminants, and
control of turbidity and siltation from erosion;

c¢. Minimization of noise levels;

d. On-site and off-site disposal of waste and spoil;
and,

e. Prevention of landscape defacement and damage.

ARTICLE 13 - Federal and State Laws.

a. Compliance. In acting under its rights and
obligations hereunder, the User agrees to comply with all
applicable Federal and State laws and regulations, including
but not limited to the provisions of 40 U.S.C. 3141-3148 and
40 U.S.C.3701-3708 (revising, codifying and enacting without
substantive change the provisions of the Davis-Bacon Act
(formerly 40 U.S.C. 276a et seqg.); and the Contract Work
Hours and Safety Standards Act (formerly 40 U.S.C. 327 et
seq)); Title 29, Code of Federal Regulations, Part 3; and
Sections 210 and 305 of the Uniform Relocation Assistance
and Real Property Acquisition Policies Act of 1970 (PL
91-646) .

b. Civil Rights Act. The User furnishes, as part of
this agreement, an assurance (Exhibit D) that it will comply
with Title VI of the Civil Rights Act of 1964 (78 Stat. 241,
42 U.S.C. 2000d, et seqg.) and Department of Defense
Directive 5500.11 issued pursuant thereto and published in
Part 300 of Title 32, Code of Federal Regulations.

¢. Regqulatory Program. Any discharges of water or
pollutants into a navigable stream or tributary thereof
resulting from the User's facilities and operations
undertaken under this agreement shall be performed only in
accordance with applicable Federal, State, and local laws
and regulations.
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d. Lobbying Activities. The User furnishes, as part
of this agreement, a certification (Exhibit E and if
applicable, a Disclosure of Lobbying Activities) that it
will comply with Title 31 U.S.C. Section 1352 of the
limitation on use of appropriated funds to influence certain
Federal contracting and financial transactions (Public Law
101-121, October 23, 1989) and Federal Acquisition
Regulation 52.203-12 issued pursuant thereto.

ARTICLE 14 - Definitions.

a. Specific costs. The costs of Project features
normally serving only one particular Project purpose.

b. Joint-use costs. The costs of features used for
any two or more Project purposes.

c. Plant-in-service date. This date is the date that
the Project is physically available to initiate deliberate
impoundment for water supply purposes.

d. Annual operation and maintenance (O&M) expense.
Annual expenses funded under the O&M, General account.
These expenses include the daily Project O&M costs as well
as those O&M costs which are not capitalized.

e. Repair, rehabilitation and replacement. Costs
funded in part under the Operation and Maintenance, General,
or Construction, General accounts but not associated with
initial Project investment costs. Such expenditures are for
costly, infrequent work and are intended to ensure continued
satisfactory operation of the Project.

f. Fiscal Year. Refers to the Government's fiscal
year. This year begins on 1 October and ends on 30
September. The September calendar year corresponds to the
fiscal year.

g. Life of the Project. This is the physical life of
the Project.

h. District Engineer. Refers to the District Engineer
of the Fort Worth District of the United States Army Corps
of Engineers, or his/her successor or designee.

ARTICLE 15 - Approval of Agreement. This agreement shall be
subject to the written approval of the Secretary of the Army
or his duly authorized representative and shall not be
binding until so approved.
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IN WITNESS WHEREOF, the parties have executed this
agreement as of the day and year first above written.

APPROVED: THE UNITED STATES OF AMERICA
Approval delegated to Corps
By of Engineers Headquarters By (\l\m\g\,
JOHN PAUL WOODLEY, JR. JOHN Rj. MINAHAN
Assistant Secretary Colonel, Corps of Engineers
of the Army (Civil Works) District Engineer

Fort Worth District

MDATE 5/0+/o

PATRICIA A. RIVERS, P.E.
Chlef,. Southwestern.D1v1s1on NORTH TEXAS MUNICIPAL WATER

Regional Integration TeaIfl DISTRICT, TE
Headquarters, Corps of Engineers
T Jotsrter, 1604 B mres Y\r\\
JAMES M. PARKS
Executive Director

North Texas Municipal Water
Di trict,[Texas

DATE: Ar 04’!0&

APPROVED:

BY:
DEXXER -
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EXHIBIT-A
CERTIFICATION
I Martin C. Rochelle , Attorney for the

North Texas Municipal Water District, Texas, have reviewed
the foregoing agreement executed by the North Texas
Municipal Water District, Texas, and as principal legal
officer for the North Texas Municipal Water District,
certify that the North Texas Municipal Water District is
legally and financially capable of entering into the
contractual obligations contained in the foregoing
agreement and that, upon acceptance, it will be legally
enforceable.

Given under my hand, this ’51kday of Aﬁ$¥~Q 2004.

N (?w\

Attorney for the North Texas Municipal
Water District, Texas

11
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EXHIBIT B COST COMPUTATIONS

LAKE STORAGE

I -
Feature Elevation
(ft., NGVD)
Flood control 492.0 - 503.5
Conservation 453.0 - 492.0
Water Supply 453.0 - 492.0
NTMWD
Cont#-3413 453.0 - 472.0
Cont#-0116 472.0 - 492.0
Present Use -
Future Use -
Invert of Intake - 453.0

TOTAL USABLE STORAGE

*Balance of Conservation Storage =

380,000 ac-ft

76,500 ac-ft

IT

Feature

Flood control
Specific
Joint-use
Recreation
Specific
Joint-use
Water Supply
Specific
Joint-use
Purposes:Navigation
Specific
Joint-use
Road Betterments (specific
Cultural Resources (specific)

Subtotal

LESS:

Percent of

(16.758%)

Cost ($)

11,077,085

()
(11,077,085)

- ALLOCATION OF CONSTRUCTION COST

109,687
(109, 687)
( 0 )
1,342,069

(85,769)

(1,256,300)

0
(0)
(0)

0

0

$12,528,841

Conser- Water

Usable vation Supply
Storage* Storage Storage
(ac. ft.)

291,700

456,500%* 100.000

(380,000) (83.242) 100.000
100,000 21.906 26.316
120,000 26.287 31.579
160,000 35.049 42.105
(12,700)

735,500

456,500 ac-ft LESS

Percent of
Project
Joint-Use

Construction

Cost

89.194

10.806
(0.690)
(10.116)

109,687 Specific Rec

TOTAL

$12,419,154
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EXHIBIT B (CONT)

ITI- TOTAL ANNUAL COST TO USER FOR PRESENT USE OF WATER
SUPPLY STORAGE

Interest and amortization

$_0.00 X factor based on payments,
with interest at %. = S 0.00

Operation and maintenancel/

Joint-use [actual for FYO02]
100.000 X 12.852816 %g/ X $610,474.86 = $78,463.21

Specific water supply facilities
100% X $_ 0.00 [estimated] [actual for FY]= S 0.00

Repair, rehabilitation and replacement3/

Joint-use
100% X 12.852816 %i/ X $ 0.00 = S 0.00

Specific water supply facilities
100 X $ 0.00 [estimated] = S 0.00

1l

TOTAL ESTIMATED ANNUAL COST
Notes:

1/ Payment due and payable on the date specified in Article
5(a) (2) .

$78,463.21

2/ Percent of Project joint-use operation and maintenance

cost allocated to water supply:

100,000 ac-ft User Storage = 0.136 X 0.94506%* 0.12852816

735,500 ac-ft Total Usable = 12.852816%
*Portion of O&M costs attributable to original project.

Balance (0.05494) attributable pool raise portion of

project.

3/ Repair, rehabilitation and replacement costs are payable
only when incurred as specified in Article 5(b) (3). It is
suggested that the amount shown be placed in a reserve or
sinking fund for future contingency.

4/ Percent of Project joint-use repair, rehabilitation and
replacement cost allocated to water supply:

100,000 ac-ft User Storage = 0.136 X 0.94506% 0.12852816
735,500 ac-ft Total Usable 12.852816%
*Portion of RR&R costs attributable to original project.
Balance (0.05494) attributable pool raise portion of

project.
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EXHIBIT C

CERTIFICATION REGARDING LOBBYING

The undersigned certifies, to the best of his or her
knowledge and belief that:

(1) No Federal appropriated funds have been paid or
will be paid, by or on behalf of the undersigned, to any
person for influencing or attempting to influence an officer
or employee of any agency, a Member of Congress, an officer
or employee of Congress, or an employee of a Member of
Congress in connection with the awarding of any Federal
contract, the making of any Federal grant, the making of any
Federal 1oan, the entering into of any cooperative
agreement, and the extension, continuation, renewal,
amendment, or modification of any Federal contract, grant,
loan, or cooperative agreement.

(2) If any funds other than Federal appropriated funds
have been paid or will be paid to any person for influencing
or attempting to influence an officer or employee of any
agency, a Member of Congress, an officer or employee of
Congress, or an employee of a Member of Congress in
connection with this Federal contract, grant, loan, or
cooperative agreement, the undersigned shall complete and
submit Standard Form-LLL, "Disclosure Form to Report
Lobbying," in accordance with its instructions.

(3) The undersigned shall require that the language of
this certification be included in the award documents for
all subawards at all tiers (including subcontracts,
subgrants, and contracts under grants, loans, and
cooperative agreements) and that all subrecipients shall
certify and disclose accordingly.

This certification is a material representation of fact
upon which reliance was placed when this transaction was
made or entered into. Submission of this certification is a
prerequisite for making or entering into this transaction
imposed by Section 1352, Title 31, U.S. Code. Any person
who fails to file the required certification shall be
subject to a civil penalty of not less than $10,000 and not
more than $100,0080 for each such failure.

JAMES M. PARKS
Executive Director

Ndath Tix7s Mun7c1pa1 Water District

DATE:
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Conbract Voo DA-ii-hlj3-ong-3413

This contract, entered into this 00 day of
by and between the UNITED STATES CF AMLRICA (herein: 1 ¢!
lprCSQﬁde by the Contracting Officer exo ”1il”’ *Eiﬁ contentt,
TEYAS MUNICIPAL WATER DISIRICT, an arency of the State of 1 ‘

FUE P O T

Wylie, Texas (hereinafter called the DJJUT}“u) WIS SETH

(R RAY i d

+ ’ 167 ){:} f«l

®

in the \;j?,ktjy of

WHEREAS ; The Government is comstruchbing the Lavon Dem and Reservoir on
Last Fork of the Trinlty River in Collin County, Toxas (hereinafter called the
Project) pursuant to the authorﬁty'eonﬁquﬁf in the River and haﬁnpf Act
approved March 2, 1945 (Public Lew 1, 79th Congress, Lsb mfduzmh) as modified
by the River and H whor Aot apuproved ‘u*w ?hf f {Fubliie Twifgff 79th Congres
nd Session) end a8 nedified by the Civil %nﬁ@u,mvi srdat het 152

i
(Public Law 203, 8212 Congress, lsb Session); andg

VHERSAS, storage space Squ”“ﬁ to the reguirements of the Covernment lor
the operation of the project exisis in the reservoir; as hereinafter referred
to in Article 1§ and,

WHEREAS, the District is & duly euthorized and created State Agency with
powers bo acguire any and 2ll righ shorage
to acquire all facilitles necessary or useliul for the purnose of divery s
fuytho: impounding or storing such watbter, processing such wvater and transporiting

it to cities and others for use in accordance with the applicable State 11 ¥ g
andg

in said reservolr and

»

odo
e

o

WHLREAS , the Goverrment is auﬁhm?ixod.bﬂ"ﬁha As”
(Public Lew 360, 82nd Congress, 2nd Session) which 3
authorizing p”@VlujOﬁ of the Flood Control Act &037GVQ& Dece 1m T 2? 19k,
(Public LQW'/gwg 78th Congress, 2nd Seﬂsimm)g to mske contracts with States,
‘mnicipelities, private concerns, or individuals 2t such nriceg and on such
terms as are dsemed reasonable, for uses authorized by said Acts for surplus
water that may be avallable at any reservolr under the control of the Deporitnment
of the Army.

kv
b
i

NOJ THETETORE, the parbies hereto do mubuvally sgree as follovss

ARTTCILE 1. WATER STORAGE SPACH .« The Iistrict shall heve the risht to
utilize the storage space between elevations h53 feet ebove meen rea level and
W72 feet above mean sea level as deemed necessary ?3 e District to impound

¢l by the
Y

i

in the Project and make such diversions as pranted to the Distr
sors, to tie

L
Doard of Water ingineers for the State of i¢xﬂg% or its successo

gy
&
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that such storage o provide. The s
e reservolr by the Districed ozt the intake sir
Ze the elsvation of sald waber i L ove ej::»micmoz‘z %
The foregoing provisi of this /
the Govermmeooh to drew down the @lrﬁ;f&;’;icm of
above mean sea level atl any binme and in &

4.:«
-

—
b
bt
%
Py
{

et
=
.

7 Lt
1ele will

PR - g B W B EETE ek
o T LI N PLv L B S )
gt WAD ZENTOLOTE Lyl Laent

The design and localtion of anv :f"utﬂ ¢
or modifications of existing or fubture :
etrict » sy conslract for the '

ai"i, TOBUpDLY i‘:a m

3 Lo 3

(-Li‘m:;m o Lt c.’imx,im g,w o any

@
>

shall be borne w‘ "’“ha, 0Ty

*The Governwent reserves the right to take such me may be necessory
ii the mmm:cz&.om Ox h’r;m Frojdect to mfc:f“’“”ﬁ‘w 1ife and/or
I A i
ARTICIY 2, TFEX ¢h sha borage capacity

St
Y .
RERvc: lm

in & manner consiste

b

-
2

O SPALE yeo
21i be the respon
this cont

VI "TL‘R %T”ﬁ’

ARTICTR %4 RJCTIT;MWW DI
regulation of use of w ter stored
bility of the District and

COX B

! - o to be paid by
118 wac***;m wt will provide shors
ahove mean %w level in the ]
providing the aforemnsntionsd
the Distri “L, shall pay to L&}.@ wam@m

SIDERAT

o % k3 e %o P %
(\f,) The inecrementel cost of providing the said storage space, and i
. 3 i3 . a N a
at the rute of twe and one-half percent {2%' J oper anmum on the incremsntal cnst
3 Wi

for one=half (3) of the construction period of the Project 5 and

(2) The exclusive cost of the water supply intake structure and aopurbee
pances in its entirety: and

(3) The prorata share of the “zmvaﬁ"& cost of operation ard msinrtenonce of
the said svorage space and water supply intake facilities as defined under
Article 5 (2},

: In accordance with the proviesions of Article & of
i"""* ot shall pay the following sums to the G worte

ARTICIE &

PO

4
(1) &1..L05,752.87 which i m}mw the cost of providing the sto
and 1:»‘11;»11{0 facilities Lued by the ? strich a8 defined unde
L(1) and 4(2), and inberest o ;9”‘;;5 301.00 compounded annually from i Jamus WY
19556 The swe of $5,405,752.57 shall be paid on an snmial instelinend basis

-

bepinning on 1 Janaary i“ai» and zh ai”i be payable in Ll consecutive yearly

o3
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shall include sceorued int cooh ot 4
)) per annum n the wnpeld oo

installmenty.  Buch instollm

of ﬁvn end one~holf percent (4
Piment in the enount of i;Og, 66N shall be due ond oo I

o Anmonlly thercofter durines cach ya&r the Disteict 2o 2 110 00 Lo set

ide the sum of $50,506.€0 ond to vay the same to the Gover b

Succaed1ng Jonuayy lst of eoch yeer up to ond includinrge 1 &

SRIRVIES wis

£
rexnv

so elects to
indebledness prioxw
the amounte ond

The District sholl hoave the right i7 it

al payments so as to discharge 'Uzr £ i
Any ﬁao;tjai 11 number of princl
column threc of Bxhibit & (vad
made ot the time the snnun]
the District of such sddi incipal
the interest chargoes corres to much
in Column 2 of 3Bxhivit 4. Sucn adf i tiona:
vayment of the subsecuent annusl installn
preceding poragraphe

In the event the actual increnental
the storage space, and the entire cost of the intake foci
exceeds the estimated cost of $1,220,291.00 (exclvsive of ir o5t
aEfUCﬁLOT} the aforesaid annunl p nbe sholl be increased to relle e achual
incremental first cost including interest during constructiony the eﬁ'ire cost of
the v“tor supply intoke facilities; and compound interest on the actual incree
mentel first cost including interest during construction and the entire cost of
the wvater supply intake 1@0131t ies for the weriod 1 Jenuary 1955 to 31 Deceuber
1057, inclusive, as determined by the Conbracti Officer. If such acthu cost
£o than the estimated cost of 51,220,291.00 the af SO
211 be decreased to roflect the actus
troerest during COHStJUﬂt?Oﬂ the entire cost
ities; and compound interest on the actunl inc
interest during construction and the entire cost oJ
facilities for the period 1 January 1955 to 31 DPPCMUCF 1957,
ermined by the Contracting Officers

first cost of construction to provide

sot out heresin
iLﬁT@; C oL~

inclusive, &8 debe

me;ts are incrensed or decreased,
by the Contracting '
inal project cost

In ths event the annusl po
above, an adjustment, as deteorm
prior to the determination of the

37
i

ke

payment dus after such costs are do tmrmznem@ At the

costs are determined Exhibit "A" ghall be modified to reflect twu 'rczcaua& or

decreased annual payments and such modification will form a part of this contract,
{

leb that

(2) 13.6 percent of the annusl experienced cost of O“QT“@lOu
tenance of the project vhich includes the maintenance cosh of '
structure and excludes operation ond mainiensnce cost for lend :
public viilization. An advance vayment in the cuount

due and poyadle on 1 Jawnary 1950 or on the first day of +r0 Vb“T that the

Vater District beging vithdrawvals of water from the subject storese smoce,
whichever occurs “?ll@?@ and annvally thereafter an amount counl to 13.6
percent of the said annval actunl experienced cost ef operation and nainte
(ﬂ'ﬂ“” for the p”?ﬁ@dﬁn” Government fiscel year shall be paild in odvance on
bodey of January for cach succeoding yeoar during the contraclt periocd,
Avance, payoent for the second year shall be increascd or decroassd in an
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vt bo reilect the ¢ G

1.4 for "f.'?l@ Lirst s:,';?
periencad

thereof
butions
TECUTTLNE
rate of L ,5@‘6
tenance, which form ‘b

commibation of maintenonce
AL

“J,;.Mu.,i: :f‘m* “w
PROR R f{,,)) o b

ol actual cosb,

oo 1{\%@ Am(;ﬂ and v

& ‘fx(! ;U“%” ']

,‘
p

The extent of operation and maintenance of the Project shall be
deter: sz byt Lo Officer and all 'records and accounting
be maintained by the Contracting Officer.

T ew@ T othe Ddstrict should reguire additional. oporation ard
maintensnce %hu conzervation storase over and above that determined by
the Conbrd i:i,mn" Officer and over and above that which formed the basis for
determ Lion of the gbove percentapge s geb out in Exhiblt "BY which ine
cludes the maintenance of the intake structure, the District shall bear the
entire cost of such additional expenses

(3) 100 percent (LO0%) of the major replacement costs on the intake
sbructure when incurrede

(Y 100 percent (L.00%) of the cost of rep or orest
Late gesls when dncurred.
(8) Lo percent (LUF) of the cost of crest gate painting vhen incurved.

(6) 50 percent (503) of the totel sedimentation resurvey costs when
incurreds

(7) The actual experienced maintenance cost, as determined by the
Contracting Of(icer, For the period 1 Jamary 1955 to 3L Decewber 19 57
inclusive, ofe '

(a) the water supply intake facilities (estimeted at this time
to be $200.00 per annan),
bris s:r: drift disposal. i ‘n t may be required in order
he water supply intake facilities {estimated at this

(b) any de
To pmrmmy protecth cbe
time to be $200.00 per annum},

(C"-) . replacens

the spillwvay crest gate seals
(ag shown in Bxhibit ¥

enced maintenance costs shall be subj@c‘z; 'to an
| one«half percent (245) per annum, compounded

)

7 1955 and shall be paid in full on 1 Jam ry 1958,

Such actual
iuterest char
srnually, fre

aymErd
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, (8) 1In the cvenb of default in the pavment of the cost contained in
wrbicle 5, (1), (2), (3), (W), (5), (6), and (7), the District shall

p&y‘inﬁﬂfﬁ’t on all such overdue payments at the rale of two and one~half
percent (244) per annum thereons and such interest shall be charged from

2

the date such paynents are due until paid.

ARTICIE 6, PERIOD OF CONTRACT.- The period of this contract shall be
fifty (50) years from the date n@ﬁeafﬁ

ARTICLE 7, RENEVALS .~ It is the undersbanding end expsctation of the
parties hereto that won explration of this contract the District shall
the prior riWhﬁg subject to anmy required approval of avpropriate State
aunthorities, to negotiate for further uvse of storsge space then available
for water supply purposes. The terms of the nsw contrzet shall be subjecth
to mutual. egreement at the btime, it being the further expectation of the
parties that in determining the properly alloceble charges to be specified
in such new contract due consideration will be given to the fact that the
original inve menn of the Government may have been reinhursed, Considere
ation will elso be given o any extracrdinary expenditures made or expected
to be made by the Government and which arve not recovercd during the original
conbract period.

e

g or fails to
il axc L« TaNg J ”‘.T’
cinate t}.l.!,;:i COMLrac t;,g,

ARTICIE 8, DEFAULT.- In the event the Euu
comply with the foregoing provisions with respe

and assignment, the Geovernment reserves the right

ARTICIE 9, OPERATION AND MATNTRINEE shell operats
and mainbain the me‘@mt woed by the UGovernmarnta shall have
the right to make ‘

1ob

‘ erwdlu of water for its purpcses as needed in accorde
ance with Article 1. The District shall be responsible for operation and
maintenance ol all features and appurtenances to be provided and owned by
the Uistrict.

e 4 e N
ARTICIE 10, RIGHTS~-OFWAY,~ The grant of an easement for rlghthLWW$y
OVer, ACTOSS. il and upoi &uvo rament-owned lands, uwnder the control of the
o 8 I iAo g L
f{Secxw ary of the Army, required for ltrarsmission of the water from point of
withdrawal, shall be by separate instruwent without additional cost to the
District, uwnder the authority, and in accordance with, the provisions of the
s “. 3 T n o o o
Act of Congress, approved May 17, 1926, Che 313, Sece L & 2, Ll Stat, 562
J : of i a
(10 U. 8. Ce 1351 and 1352) anﬁ Sece 7 of the Flood Control Act of 19L6
(60 ‘a"i/éaim (Lﬁﬁ LL.; Ue 8¢ Co i;’jlﬂ).&

ARTICLE 11, RELDAST OF CTATMS,~ The District shall hold and save the
Goverrment including its officers, asents, and employees, harmless from

1iability of any natwre or kind for or on account of any claim for damopos
which may be filed or asserted g & result of withdrawsl of water freom the
Projecty, by the District, or @3 a result of the construction, operation, or
maintenance of the features eppurtenances owned and operated by the District.
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However, it is agrveed and understood that it 15 not the intention of this
Article to impose Lliabilibty upon the District for claims that may be asserbed
by concessionaires of the Government as 2 result of the District varying the
water level within the storage space herein allocated to the Districthe

ARTICLE 12, TRAUSFER OR ASSTGIMENT.~ The District shall not transfer
or assign lLhis agreement nor suballobt said conservation storege or ary parh
thereof , nor grant ciY'jmmﬁT est, privilepge or 1i se whateoever in cormmoobion
with this agyphﬁﬂL%§ without permission in writing from the Secretery of the
Armye provided that this restriction shell not be construed +o anply to any
water which m&y‘bw u%tamﬁ&w from the conservation storage by the District and
furnished to any third psrty or parties nor any method of allocation thereof.

w g o
i
3’451"

ARTTOCLL 13@ G*WTCIﬁEQ HNOT 10 BENEFIT,« Ho member of or delegate to
Congress, or resident cormissioner, shall be admitted to any share or parb
of this coﬂu*acﬁg or to arn j‘b@ﬂeL$t that may arise therefroms but this prow
visicn shall not be construed to exbend to this contract if made With a
corporation for its general benefite

- ARTICLE Thﬁ COVEVANT ACGATNST CONTINGENT FEES. The Ulgtrlct warTe b
thaet no n@ "HOIL OF Swii¢b agency has been euploved or rebained to solicit or
gecure this contracht upon an agreemerdt or understending for a cmmmawuiow
percentage, brokerage, or conlingent fes, excepting be ”.L@ amn}@yram av
bona fide established commercisal or sellint agencies intedined by the Dist
Tor the purpose of securing business. For breach mr'v'ﬁi%nwmm of this way
e Government shall have the right to anmd this contract withowd 1iabil
or in its discretion to add o the contract price or consideratien the full
emount of such commissiong porcentage, broke erage, or contingent fee,

ARTICIE 15, DISPUTES.~ Except as otherwise provided in this contracth,
amy“diaputw concerning a guesbion of fact arising under this contract which
is not disposed of by agreement shall be decided by the Contracting Of ficer,
who shall reduce his decision to writing and mail or otherwise furnish a
copy thereol to the District. Within 30 days from the date of receiph of
guchh copys the District may sppeal by malling or otherwise furnis shing to
the Contracting Officer a written appesl addressed to the Secretary, and
the decision of the Secrebary or his duly authorized representative Lfor the
hearing of such appeals ﬁhajtﬁ unless determined by & court of competent
Juritdicticn to have been fraudulent, arbitrary, capricious, or so grossly
erronecus ag necessarily to imply bad faith, be final and conclusives
provided that, if no such appesl is taken, the decision of the F@u;( sting
Officer shall be final and conclusive, ?m connection with any :

/L)t‘n’j K,,

proceeding under this clause, the District shall ve afforded an opporbund bty
to be hesrd and to offer evzu{agb in support of its appeal. FYending finsl

decislon of a dispute hereunder, the District ﬁﬂuil procecd diligeotly with
the performance of the comtract e and in accordance with the Contracting
Officer's decisione
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ARTICLE 16, IEGOTIATED CONTRACT,«  This contract is ﬁvihax‘.md bm and
megotiated under the following laws: The River and IL::*‘“ i Ac”{; 20P1
March 2, 1945 (Public Law 1li, 79th Congress, JN%, Session), ag ?’orii"f ier
the River and Harbor Act aporoved duly 2L, 1946 (Public La 5?5;, ;
2nd Session) and as modified by the @w §1 Punctions Avpropria i“;mi %“Ef .é N2
(Public Law 203, 82nd Congross, lst Sessi. t;s'a}z; and the Act ¢ mz:*ow, May 23, 1952
(Public Law %FD 82na Ce:m““ eas, 2nd Sessid on) which revived an y
aubhorizing provisions of the Flood Control Ach PTGV
(Public Lew 53, 78th Congress, 2nd Sessicr)e

a

ARTICEE 17, AFPPROVAL OF CONTRACT .« This contracht s
the written appr D’Vé’}:i, of the Lecret of the Ay or bis
representative and shall not be binding until so é;p‘;;s:frc}*m{};g,

be subliect Lo
aubhorized

ARTICIE 18, DEFINITIONS . (a) The term "Secrotary’ meens the Secratary
of the Armyg the terms “Secretary of the frmy® or "Head of the Department?
a8 uged hw’*e:m ghall have one and the same .’Z‘”Z“{:miﬂ&z% zmd u}if; term "his duly
aubhoriged representativey means the hi(;.ﬁ’" of Enginee: spartment of the

Army, or an individval or board designated by hims

(b) Except for the originel sisming of this cortract and except ag
N - - . ol . R L
obtherwize stated herein, the ’Z}’“-}""i%’i "Contracting Officer” as used herein
shall incivnde his duly appointed successor or his autherized representative

3

ARTICLE 19, ALTERATION owing alberaticns heve besn made

the provisions of this
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T WITHESS WHERECGE, the parties hereto have executed this agreement

ERbe k1

ag of the day and year [irst w-a:'mﬁ y.mwem

(Contracting 01

EXAS MUNICTPAL WATER DISTRICT

Chairmen of the Doard of Direclors

Wylie, Towns

(Post Office Address)

Z\a'L\. vr T

)
s

@

Secrecary, Horth Toxa § Municipod.
Water District yy

APPROVED AS TO FORM:

Lttorney, North Texas Municipal
Water District

Y,
i
s
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K Fien B ooy TRV L L PP B S
I, C. Bengford ney s cerbifly Uinal T 2

5
b by e

IRy uul‘,‘ld‘;

Secretary of the North Texas Municipal Wate:

<im Cantrell .

b

on behalf of the District was then Chalirmsn of the Poord of Directors

of said North Texas Water District: that

duly signed for and on behall of North Texas Munic ipzl Uater District
by authority of its governing body 4rd is within the scope of its
legal powers,

In witness whereof, I have hereunto affixed my hand and the seal

of said North Texas Manied

Lpal Water District, this _ 16th  day of

March 1 95 }4 @

CORPCRATE SFAL Water Distric
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EXIDIT BAE

?ﬁﬁfﬁi? ;:’;;; i Ei:}{j (o5

B

LAVOW DAM AND RESERVOIR

§ Favient Lo ¢ 8 i

w gl oy o prasle " .. .
Poyment ¢ Interest & ¢ N
Ho, ¢ 2% pevcent 4 e e 5

x 0 06.64  £50,506.64 1

2 $33,881.15 25049 i 3

3 Jggé@§@§& M e b & 3,

4 33,039 ’Lff 267,16 i

i; ng‘ﬁ{ Dt e m i, it i

6 50,155.20 a o ¥

7 31,696.42 ) 7

8 J?meu 1Y “ ié@ (

9 30, 744405 i 5
10 3@§%§@@@9 ,@;a 55 g 5
L gyiff 3 @{“’,@E% Wg(:}a ¢ {;/W & w i %
12 e’ﬁ{? 8 224, &0 @, %Mgré@b i Y,
13 28 {f heBE 24 & i
14 " 4720 o2, 3! @ 9"
15 " 2n, % 5
:EMé 23"“ # :}b 3 g
e 26,427.97 o Z) . 3,033,040
18 25,820.,00 ?{ o l@@é%;‘;f} ;
19 25,208.99 ‘25, 9 065 : 083, 0%.;
20 24,576.55 23,930.09 - 957,317
21 23,928.29 «{;9 578,35 i 030,553 .4
22 23,203.84 ©7,242.80 t 903, 31046,
23 22,562.77 R7,923..87 o 75,386,
2 21.,884067 28, 621,97 u 846,764
25 21,169,112 29,237.52 i ELT 4270
26 20,435 068 30,070.96 : 787,356,
27 19, 66791 30,822.73 ; 756, 5335
28 18,913.54 31,593,630 f T2 0h0
2§ 3”99123@5“2’ 323383@5;3 it 6?’);1.,‘552;& B
20 27531393 33519271 E§ 6 ;%«m»w ;;
33@ 16;@@81{& wfi l 35};,02/2 @ §3 # é,:,a)ﬁ ”j,a;,,},, o
32 l§§633@§§ 34.,873.09 H 590, L68,
33 14476172 35,744.92 f 564,723 .0
3‘4‘“ did 5 %Aé:?g et} _:;;(’;& é;%gﬁf;j& i 53 g Ogj &,3 -
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EXHIETT #AY {Continued)
PAYIENT SCHEDULE R
LAVON DA AND RESERVOTR ]

& H § ¥
Payment i & EI &
Nos £ % , 73 Y
25 &iw 5958213 5;3”* 554 @‘5 G4 B480, 53087
36 fg,,ma} Py o Feh A2 05T 47
e . 2 . & e e gt .
27 13,050 .94 d%%iix%k. “ 402, 58177
143 . 1(}3{)'%@»@@ v e*év} B oo i i 3‘* 2 A5 N 5535}’
6?;’/ " it €% 3 gy Q il 5 .
w’ég @g ;Jt “we,% “JE" ’J 6’=§ @l o u . Wuz:}‘@ C!Séeg ?w

LD 53 OLY 16 éf}f’”afw,» - &5,197.04

ho 645 033

&
&

o s .
?; E% :%«4 }Qwa’\.)‘/fﬁ'@QO«a

bt 45 2 ;9 b ¥ 3‘@’ Mg ahbel G
b4 46,900,423 97, 34707
45 éﬁ 07294 é?f 4527497
&6 &gmﬁ 93 025 8064850 o

/
/
/
s N

Bheet 2 of 2
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E“
2

- F

Them

'-—--u.l -),4.-.:

¢s, and Commmication Syoiem
gl Em'estigaﬁicnﬁ:

o and Investigations

=

frgireering

Subtotal

Grest Onkes
Hormal feinterzrce
-'\“a" ¥rspoction
Reads; Tediks. Prailo, and Bridges
_ Groummds, Suilcis S ..tzx.*uure.a, Equipment and
' Cormmmiczidon Syotan
r 3:5‘: Supervision and Pnginsering
Project Ldnindstration
é::w G f* c2 Overhead
Ceneral Overhead (123 of all jtens)

IDLYED AVERICE AT

OR NOH.

LIS DATS ci...b.‘.m TOXR

~ $27,800

£5,000

$19,102

" 46,982

B1-28

OPERLT '.'u E}TJ o "‘."I_"‘L;I'C:. GL520Es

Participation by
Local Interests

 $16,503
$40,788

Flo ortrol in Percent
$5,430 252
55 50
437 16
2,330 a
2,610 13
130 50
161 50
F.325 0
3.,0.!? 12
2,555 12
% Py
2_2134 =
$24,285 .
84,650 7
268 32
) 1co
1,598 6
2,700 o]
2,206 10
2,263 10

50 o
1,768 -

Participation
by Lecal Interssis

$1,820

§§ o 3w

$2,679
$6,194
Sheet L of 2
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. i
ESTINATED AVERIGE MNTUZL. OPERATION AND MAINTENANCE CHAEGES
FOR NORIH T.Z{..‘_S HUNICIPAL WATER DJJSTRIC*I
LAVOE DAY AXD RESERVOIR

Participetion by

‘lood Control and Loce). Interests Participatdien
. Ibsa Water Conservation Floed Combrdl in Percent by Local Interests
: Ordinzry Maintensnce & Repeir
Rl LA
Tote 46,982 $40,768 ‘ $6,194
f Intake Structure
= Structure , 8135 0 1002 $135
isicn end Administwabion 15 0 100% 45
ad {12%) 22 0 100% 22
Subtotal 5203 $203
Tetsal-Annnal Gost (1) $47,185 96,397

(1) Dot including cparation and waintensnes costs for land rapagement, and public utilization.

Percent of funval Costs to be Charges Local Interestse $6,397 f‘ $47,185 = 13.6%

EETRAORDINARY YTEHE WHICH OCCTR OULY 4T THFREQUENT INTERVALS AND TO BZ CHARGED WHEN EXPENSE IS INCURRED

and Srr;»:q_s

Dlacemant Carts - '_nu 6 Strucoure 3 9,600 & 0 1004 $ 9,600
Replacements Paris - Spillway 3 107,200 107,000 0 0
Crast Gate Seals, Replacemsnt and/or Repzir 5,06Ca 0 1co 5,000
Crest Cabe Pul.iing , £1,070 25,000 40 16,570
Sedimentation Resurvey 6.500 3,250 50 3,250
Total §1.69,770 $1.35,250 ' $34,520

Sheet 2 of 2
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Appendix C Lavon Dam and Lake

EXHIBIT B2

CONTRACT BETWEEN THE UNITED STATES OF AMERICA AND

NORTH TEXAS MUNICIPAL WATER DISTRICT

FOR

WATER STORAGE SPACE IN LAVON LAKE, TEXAS

B2-1



Lu.u“mC‘ 10, DACWE3-67-C-0116

CORTRACT ZXINEEY WHE UNJITED STATZS CF AMERICA
l" I)
NORTH GEXAS MUNICIPAL WATER DISTRICT
1_10 g
VATER & ‘O?“C? SPACE II LAVOL MODIPICATION FE3ZRVOIR

THIS COHTRACTY, entered into ithis 12 day of May
1957, oy and belween the United Stztes of Americe (hereinafter celled the
Government) revresented by the Contracting Officer exscuting this contrach,
and the lorth Texas Municipal %Water.Distriet, an agency of the Statle of
Texes, with its offices and seai af Government in the City of Yylie, Collin
County, Texas (hereinafter called the District), WITHESSETH THAT:

VHERZAS, on the 16th day of March 195k, the perties hereto entered
jinto Contrect Mo. DA-M1-LL3-3G-341 3 for conservetion storasze space in
Lavon Dem end Rescrvoir for the right to utilize 100 percent (100%) -of the
storaeze space ,in the Project beilween elevations hp3 feel above meen sca
level and 472 feet above mean sza level; and

WHEEREAS, construction of the Lavon iisdification and enlargement of
the Lavon Reservoir (hereinafter called ithe Project) has been authorized
by the Flood Control Act epproved 23 October 1952 ('—3'110'l ¢ Law 87-57%,7
87th Congress, 2@ Sessicn), su'=t9ﬂtfﬂ7“y in accordance with the
recommerdations of the Chief of Engineers in Houss Document No. 554
(87th Congress, 2d Sessior); end

._1\.

VHERELS, the Disirict is a duly autlhorized Governmentzl egzenecy cof
the Stale of Texas created by the Legislature with vower to acquire eny
and 211 rights in and to storege and storage capacity in szid reserveir
and to acquire all facilities necessary or useful for the purpose of
diverting, further impounding, or storing such water, proccssing )
water and transporting it to cities and others for municipal, éo
end industirial purposes; end

WHERRAS, the Goveranent is authorized dy the Act of
1958 (Title IIT of the Aci agporoved 3 July 1353, -500,
85th Congress, 2d Session) to include storzge in projecht
to be construcited by the Corps of Fngineers to irpour or nresent
or anticipated fulure demand or nzed for municipzl or indusirisl

wvater; aud

VREREAS, storzze space has been incliiided in the Project baiwain -
elevations L72 feel adbove meen s2a level and LO2 feet svove mezn sea
-
level for ruaicipal and indusirizl purooses; and )

B2-2



WHERTAS, the District desires to utilize 120,000 zere-feel of
storage space in trhe Project with an estimated dependable yicld of 21
mgd as & source of present municipal eand 1¢a“9v1¢¢1 valer supnly; and

WHERZAS, thes Distriet desires to utilize 160,000 ecre-feet of
storage speacc in lhe Progecu with en L:uLfi,'& depzadadle yield of 27
mgd as a source of future municipeal and industriel watzr supply; and

£ ¥y

iy 3

[

aee Tor g future

v
L
i

WHERRAS, 1h° cost of slorege S
industrial-water supply cdocs not exc'ai 30 percent (?g;) of i:a tot?l
estimated construction cost of the original project end the modified and

_enlarged Project; end

WHEREAS, the District ha 25 furnished reesongble assurances thet
demands for use of sto“eﬁe spzce for & future muaicipal end industriel
vater supply will be mede within & period of time vhich will permit
paying out the costs alloceted to water supply within the life of the
Project; and

WHERPAQ, the District hereby agrees to fulfill the local interest
requirenents of the Vater Supply Act of 1998, as emendad;

NOW, hHERh_ RE, the parties do mutuslly egree as follovs!:

Gh SPACE.

ARTICLE 1. VATER STORE

The District sh2ll have the right to utilize an undivided L3 percent,
<

2o
4]
pre
e
5
o
03
[41]
m
[
S
i}
(d
w
b
Pl
E"I.
g
0T
[}
L§/]
b ]

f‘-
D"
144
r‘-.
6

(B3%) of % i jeo
above mean sea level and L72.0 feet ebove mean
water supply for municipal and indusirisl use a ;
District to impound water in the Project anl ma
granted to the District by ihe Texas Watexr Righ
successors, to the extent that such undiviced s

. provide.

to the Quﬁ]lty

therefor or for t?eatment of weter. .
The Goveranent shzll not be rasponsiblise for diversion by ov
will it beconz ¢ party to zny controversies Ttetlivzen uszrs of the ¢
J ) \

storagce spzce,

4. 24 a0 anped v e e
o witrbdvewsr walsy Tron
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) The aoqan cﬂd locsz t|01 of any future DiSuT‘Ct 1nuLu11htwon or
facilities ticns isting or future installations or
fecilities, tnau he Distri - éﬁ't"acu for the purpose of
.connecting to the reservoir or to the water supply conduit shall bo
subject to the epproval of.ihe Contraciing Officer, end th= cost of
such installations or facilities, or any modification un"qu;, shall
be borne by the District.

. - The CGovernment rescrves the rigbt lo-tuke such meszsures as mey bz
‘necessary in the operation of the Project 1o preserve 1L ¢ and/or
property.

- Ehe term "dclnberduﬁ impoundmeunt”, as used in this contract, shall
mean the date upon vhich closure is mede and the Project becones '
.operative for storege of water for any of the burposes contained in the
Authorizing Act. : '

ARTICLE 2. ”LTERIRG.w For the purpose of maintaining zn accurste
record of water resocurces at the Project the Districl agrees to install
- suitable meters or metering devices setisfactory to the Controceting i
without cost to the Governzent, at such times as the Districi mav v

- water from the Project through the intake structure. The Dist:
Turnish the Goveriment periodically, at leesst monthly, & recor
such withdrewals from the Project.

;u%rxcrh: 3 : LAYS.~ The District she

COi153 s-cdo wilh Federal end Stale lave,

ARTICLE L. P““"fﬂfjoﬂ
use of water stored in i
responsibility of the Disir
this contract.

ARTICT? 5. 081

: tion of ikhe
payment in 21ig 4 LCV Lo the
Government, i is ezree Covernnent wiil provide stloregs snace
for a present water sun: froject &8 provided in Article 1. In
considerevion of the GoVvernuenl's providing the elforeszid storzgs spsee
to the District, it is egreed thei the District srail pay the following

sums to the Covernuznt:

[ N
o
-
D

«

0 o
Fy t-ho ek
ck o k.
o~ i)

e

&}
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“fhe swn of £10,641,600 and interest thereon shuil Lm peid in f;u;, (50)
consecutive annua 1 installments in the amount of {hi7,953 each,
*beginning on the first day of Jennzry following 040 date o initiection
of deliverate impoundment, and annuwlly thercefter on trhe aforesaid date
of each year until fifty (50) cqual consecutive yearly pavments have
been made. Excepi for the Tirst installient, which sh2ll be applied
solely to reduclion of the principal, all snall include
accrued intcrest at the raiz of three and twenly Tive
thousandths percznt (3.225:5) por annum on " belance. In th
event wvater is Tirst uscd priocr 1o ilne first dey i

e
Jcbd?*} folloving
the date of deliberats impoundment, the accrual of interest shall be
cormenced on the date vhen vwater is Tirst used and the initial payment
shall be increased by the ewount of interest accrued from the date of
Tirst use to ihe date of initiel payment, The eforesaid payments are 4;1{?
more specifically sel forth in Exhibit "B" ettsched hereto and made & ALi>- .
part hereof, and the lact payment of Item (1) sbove shall be z2djusted .
upvard or downward when duz to essure the repayment of ell capital costs};?’
vithin the contract payment period. o

L-l 1t

In the event the acluel first cost of the Project exceeds the
presently estimzted first cost as set forth in Exhibit "A", the cforesaid. .

aanual payments shall be jnereased to reflieet the actuzl first cost, Li(j
including interest during construction, zs determined by the Contracting 1
(= ~ 2 - y
Officer. JIn the event such Tirst cost of Projeci is less than the {5
- o "ot \/.//
resently eslimcied first cosl es sct Exhibit "A", the aforesazid J-~
/
ennual payments sh 11 be decrzased to reflect {he actus) first [elo i
including interest during construction, es detexmiined by the Contracting
Officer. . _ : :
In the event the ennuzal pegymients. are incrozsed or decreassd s
provided ebove, an edjusiment; a&s determined by the Contrzeting Officer,
of payments made prior 1o the deteimination of the final Projlect cost
shall be 1 the a ost deteumined

and major cepital re

(3)

cost of ordinary operail

] e

Qe
. A

» 4

paant, e\tirefei to ke $2,5C0.
day of Wl re da imasundzeny,
Fanual b e znd
Jenuary ‘?Lxcﬁ” ver end vill. egual
experiencel-cost of the ordinzry
P
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preceding Gﬁv;ﬁ"hnt fiacal year., The sécond payiont shell be increased
or decrenszd in an asount to reflect ke difference belween the first
payment and Tifty percent (50%) of the ectual experienced joint-use cost
of ordinary operation and mzintenence for the preceding fiscal year.

(&) One hundred percent (2.03%) of ths actusal cx;eriencaﬁ ¢
apecific cost ¢l cperaiing the exlsting intake sotgctur* that é?{?
incurred in addition *o those costs that now exist in the present
No. DA-E1-hh3.eng-3403.

Records of cost of operation end meintenance of the Project shall ba
availaeble for in ;=ctiov and exemingtion by the District. Items of
operation and maintenaznce vhich Torva the basis of computlation and which %0

will be uscd in future computetion of operatiion auc raintenance charges p\G\,_
are showvn in Exhibit "A". gELA(

The extent of operation znd maintenance of the Project shall bé

determined by the Contracting Of’ic&r and 2ll records and cccounling

shall be raintzined by the Contraciing Officer. In the event the District
should require additional opzration end maintenznce for ihx vater supply
storage over and above thal deemed necesszry by the Contrecting OFfice:
and over and above that which forizd the basis for determination as set (Q
out in Fxhibit "A", {the District shall bear the entire cost of such (oA /

edditional expense.

OJ
b

b‘

In the event of default
5(1), (2), (3), and (}), &
by an axouvat eguzl to inte
three and 1vo hundred twen
thereon; conpounded annuval
charged Trow vhe date such b

ARTICLE
effective es of
his duly authorized
end effect under ihre
life of the Project.

ARTICLYE T.
rigot under the ;
spece in the Projoc x ubjeet to ihs :CLFO"
conditicns.

e




to 50 years from the efiective is
such reconsiruction, rehood ljt&tion O replsec

i }—ln
la
e
-
=

2
and for such ennual operation ond naintenance as Q“L“”“’F&” noeees
to continue saztisfactory overation of 1ihe Project. Such costs

establi r?ei ty ‘he Ceatlrectling Cfficer, Repayment arrangements
made by suoplomontal agrecment to this contrazet.

c. Upon expir:
this contract, ike COuo;_T

; 1 rec ie
space for municipal end incdustrial water supply, taking into sccount
such equitable reallocation of reservoir capzcities among the purposes
served by lhe Project as may e necessary due 1o sedimensation. Such
findings, and the storage space allocated to runicipal end indusirial
water supply, shall be defined and descrived in an erxhibit which will
be made a part of the supplemental agreement to this contr 1loving

¢
the same principle, such reallocations of reservoir sto g
be further adjusted from time to time as a result of sedin
resurveys 1o reflect aclual rates of scdimentation, sw* the con

4 ~

v s
Turther modificd on the dasis of revisions in Ruq“e e space allocated to
municipal and industrial water supply.

. d. The per 'ﬂﬁo1u rights of the District under this contract
shall continue as long as the Government coptinues to operate the Project.
In the event the Covernmenti ceases 1o opezrate the UPO‘CCI, such rigi
be continuesd subject 1o the execution of' a separate contrect, or ad

cement 1o this contrect, providing for:

his nmay

tion-
al supplcuental eg

H
I"l

T such part of

(1) Continued opzration by the Disirict o
i ; Zo he storege space

the fecility as is : for tre vtilizal
allocsried to the Districi;

(2) Terams which will protect the public interest; and

(3) Effective zosolvement of the Governmoni
District froa all liavility in econnection with such continue

- T 3 __ﬂ -
ARTICLYC

1o coma]v

ernment

for Oﬁgratlan
Ley be p,’,'O'fj

AEITCIE 10.

of'-wey over, £2r05S




control of the Secretary of the Army, required for trensmission of weter
. from point of withdrawal, shzll be by separate instrument in a fona
satisfactory to the Secretary of the Army without additional cost to
g . the District, under the authority, and in accordance with, the
provisions of 10 U.S.C. 2659.

ARTICLE 11. RIELEASE OF CLATLS. The District shall hold end save
the Government including its offlicers, agents, and employees harmless from
liebility of any nature or klnd for or on account of any claim for dameszes
which may be filed or asserted as a result of the storage in the Project,
or withdrewal or releasec of water from the Project, made or orderad by the
District, or as a result of the construction, operation, or maintenznce of
the features or appurtenances owned and operated by the District.

ARTICLE 12. TRAYNSFEZER OR PSSICYKEHT.n The District shall not
transfer or assign this contract nor any rights acquired thereunder, nor
suballot said waler or slorage space or any part thereof, nor grant any
interest, privilege or license whatsoever in connection with this contract,
without epproval of the Secretary of the Army or his authorized repre-
sentative; provided, this restriction shall not be construed to apply to
any weter which may be obtained from the water supply storagse space by the
District and furnished to any third party or parties.

ARTICLE 13. OFFICILLS NCT TO BPEIEFIT.- o member of or delegate
to Congress, or resident commissioner, shall be admitted to eany share or
part of this coatract, or to any benefit that may arise therefrom; bdbut
this provision shall not be construed to extend to i1his contreci if
made with a corporation for its general benefit.

ARTICLE 1k, COVEIANT AGATNST CONTINGENT FRAS.- The District warrantis
that no person or selling agency hzs been erployed or retained to solicit
or secure this contrect upon an agreement or understending for a corutission,
percentage, brokersge, or contingent fee, excepting bona fide employeces or
bona fide establlshed commercizl or selling egencies maintained by the
District for the purpose of securing business. For breach or violation o
this warranty the CGovernuent shell have the r1gnt 1o ennul this contrzei
without liability or in its discretion to add to the contrasct price or
consideration, or otherwise recover, the full amou
perceantage, brokerege, or contingent fee.

.

o
nt of such cormmissicn,

ARTICLYE: 15. APPROVAL OF CONTRACT.

to the w“ltten ?“D“”"’1 or vqe Sn’rev j

L - —— vy - S v 7
ARTICLﬂ 16. ZFIMITIONS.~ The terw "Contracting Officer" as us ehkfgx'
herein means the person execuiing this contract on bzhalf of the ///
aermricnt nd ineludes a duly 2omainted gyeecoceanm Ar anthawieozAd
overnnent, end includes a duly appointed successoar or authorized

representative.
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) ARTICLE 17. ALTERATIONS.~ The following alterations have been
made in the provisions.of this contract: )

None.

IN WITNESS.WHERCOF, the parties hereto have executed this agreement
‘as of the day and year first above written.

APPROVED _ THE UNET

SI.E S R £ i

‘Secretary bf the Army . . :1}__1_":_(_:‘51nc Ofiicer) JACK W. FICKRS:
. ‘ Colonel, CE
Date: 22 SEP Hel i District Enginc

NORTH TEXAS MUNICIPAL WATER DISTRICT
B “ﬂ o
F 3 ;

Fa
.

! - . . o
G//)f/ : /; /- .
/h,’ Z P LI _,,__,'/

Secretary, moruh Texas lMunicipal WMater District

ATTEST : 7

.
\

APPROVED AS TO FORI: -
’

Dl A /‘"}f”’ :

Attorney, North Texas Munici

('U
:v—Q
o
ct
1]
H
&)
ey
w0
ct
B
i
(o]
ct
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1, C. Truett Smith | , certify that I am the

. Secretary of the North Texas Municipal Water District herein, that

Clifford Carpenter » who signed this contract on

I'beha.l‘f of the District wa:% then President of said lorth Texas
Municipal Water District; that ssid contraci was duly signed for
and on behalf of the North Texas Municipel Water Dis%:.rict. by authorit)f
of its govefning body and is within the scope of its legal ﬁéwers;

In witness whereof,ll h;ve ﬂereunto effixed my hand and the seal
of said North fexas Municipal Water Distriet, this 12th day of

May -, 1967,

. £
((F | //,?.‘ 4 3 /ﬁ’ - o
P e n e : e
=i/ LA 2 s S /

Secretary, North Texas Municipal”

Water District . //

o

CORPORATE SEAL

B2-10
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Confract No. DACWS3-67-¢-0116
i EXZIBIT A h/,(/

YA
7

LAVON RISZRVOIR MODIFIFATION |
RESZRVOIR SIDRACES ,

: Elevation Storage
- Feature . Teet msl) (a.cre_:é”_eg_@:_)_
1. Flooa control storace .
Existing project 490.0-472.0 275,600
Modified projeot : 503.5-492 .0 275,600
.2. Conzservation storare :
Existing project T W72 .0-153,0 - 100,000 (1)
Modified project; - hge ok 0 280,000 (2)
3. Present wgter Supoly ey
North Texas Municival Water District v
(434 or 280,000) h ! ... 120,000
k. Future vater supply
North Texas Municipal Water District . g >
(57% of 280,000) . 160,000
5. Sed_iment deposition =
(after 100 years, uodified project) ' 92,500
Allocation -of estimateq operation and maintenance costs
——=0cation - L2510] aUS
| _ Initial
Operation ang maintenance: water SUpply - Recreation Total
Specific cost ' $1,000 $58,000 $59,000
Joint-use cost 2,500 2,500 5,000
"'T‘L—-—_—- —-,-'—-’—_-—-. —d Y
Tot al $§5 ] 500 ‘300 ) 500 ‘T’b“"' ,000

(1) Tnis storege coveread vy Contracs No. DA—"E-J.—‘!.'—!I3-QHE-3J?13, aporoved by
Secretary of the Army, 16 March 195k,

(2) New contract Mo, DACWE3-67-C-0125.

B2-11




Exhibit A (continued) Contract No. DACWER-E7-C.02

LAVON DAM AXD RESERVOIR NODTRICATION
DATA FOR PAYMSNT SCHFEDULE

First payment

$417,953 - 50 years

50 equel payments wiih first payment interest free,
Interest rate = 3.225¢ = 03205

Amortization rate = 00863102

$10,641,600 - x = $10,611,600 - x
X = 1. . 3
.03225 + 008363102 .04088102

= f;qJ6h1a600 - X
2k, L61229

25.451229;¢ = $10,6L1,600
10,541,500 &
=25 donzay = $HAT,953

Future water Supply

= 2L 461229 ¥ 4x = $10,641,600

Payment to future weter supply (currently estimated at $14,191,200)
is covered in assurences under drovisions of %he Water Supply Act of

1958, which is made a rart of this contract.

‘Annual chargas for initis) woter supoly

Interest and amortization of cost of water supply
features (sec above computation)

Operetion & maintenrnce cost comuted as follows:

&. 50% of the annual exporienced Jjoint-use cost
of ordinery operation & maintensnce (see
cost allocation) '

b. 100% of the sctusel exverienced specific cost
of operating %he existing inteke structuwe
(see cost alloczation)

c. 50% of the cozt of secimantation resuxrveys and
major capital replacerensa waen incuwrsed

annual esiirate)

Total. (esﬁinn{Béilz

$417,953

_._._J..’_ZCE

o
D
Ny
-

O
“Jt
(S5}



Exhibit A (c mtinueq) - Contrect No. DACHG3-67-C-0116

Suwamary of Costs sma Annval Charges
For Municipal and Incus rial Yater Supply

Future -
demand, Total

Item Initial use

First cost allocated to water supply  § 9,847,600

Interest during construction
(3.225 percent x 1/2 of S-yr period) 794,000

Total " $10,641,600

Percent of water Supply cost to :
~total project cost (1) 3.1

Annual charges for water supply:

Interest ang emortization for 50

— ——

$13,132,400 $22,930,000

2,058,800 _ 1,852,800

$14,191,200 $24,832, 800

45,5 79.6

.

.\:.,

557,365 975,318
- 6,500

years @ 3.225 percent interest 437,953
Operation and maintenance — 6,500
Total $11,066,053

(1) Based on totel first cost of $31,18h_,7oo

Alocation of estimateqd consiruction costs

VWeter supply for initinl snd future use of
North Texes Hunicipal wWater District

Recreation cost

Total

B2-13

AT e e e e s st e e

$14,748,565 $25,814,618

$22,980,000
_ 8,2014,79_9
$31,18%,700



Exhibit A (continued)

TAVON MODIRICATION PROJECYH
: (Top of pool at h92.0)

Total zost o vroiect

&. Tolal allocaied project coss-
b. Existing Lavon droject cost
Total

Future rcogpt alloved local'interests
305 of $13,7h, 700 = $13,132,400

Charpes Lo waber Sioply contract

—— e

&. Allocated first cost to veter supply
b. Interess during construciion
Totel investment cost

Presen: waser supvly cost

&. First cosi 22,990,000 - $13,132,L00 =
b. Interest during construction
Total. investment cost

L _D] 7 TA
-"9' ] I‘( \3‘.;0 ~f
Percent - 322—a-vr ) o
. 322,950,000

Futll,le E'J'E.uer al.l"“'.J'!" COS;J -
e b=y
: e

- &a. First cost

b. Inserest during construction
Totel invesbtuent cozt

514,130,500

L -— Ll ; -
Percent ~ brmsyion, = S7h |

B2-14

Contract No. DACW53-67-¢-0116

$31,28H,700
5 12,590,000

$13,77t, 700

\#22,980, 000

1,852,800

el 832,000

$ 9,847,600
794,000

$13,132,L00-

1,055,800 .
1,100,200,

B



Exl A (continued) Contract No. DACW63-67-C .6
LAVOXN RISERVOIR MNODITICATION
SUMMARY OF COSTS, AIIUAL CHARGES, AND BENEFITS A G DM#'J &
(thousands of dollers) =

Total ;
Multinle-purpose vroiect _ multiple~ Sinzle nummose orojccts
Water ' N purpose vater
Ioen - conservavion Recreetion  Joint use nroject conservasion Fccreation
Constrnetion veriod, years A~ ) e S L : 3
Dirst cost $ (23,3) (%$,075.0 [@&2&3& i"‘312181:‘;%.} $23,790.0 $9,250.0
v Interect during consiruction 1.8 T C_102.) 2,212. " 2,I35.3 1,486.9 %33.5
Investient (254D 2,237.1 > 31,358.8  33,621.0 . 25,275.9 9,5683.6

ANTUAL CEARGES:

Interest on invesiment (3-1/6%) 0.8 69.9 980.0 1,050.7 789.9 302.6

Anortization of investmens
3.k 474 0.8 38.2 14.6
. 96.00 g{ %%} (64.0 07 94.0 110.0
& ~ 131.320 1,032, $ 1,165.5 S 922.1 S 457.2

Ordinary operation end maintenance

[z PP
e ux';".-:l.

(100 years - 3-1/8%)

AIJTUAL BENEFITS:

Yater "‘censervation 1,04k7.4(2) e - oh7 Lt w) -1,047.4(2) >
Recreation 1,140.2 1,1k0.2>7 ,1h0.2

2 = 1.3
Total . $ 2,187.6 $ 1,047.4(2) 51,10.2
Berefit-Cost Ratio 1.9 1.1 2.5

(1) Zxcludes the nonrelrbursable costs of relocation of roads above renlacement-in-kind stendards
12,270,000, but includes the cost of both initial and future (reduced to presens worth - $5Lk,7C0)
recreational development.

(2) veter supply benefits are based on $0.06 per 1,000 gallons of dependable yield (74 cfs or 47.63 mgd).

Revised 25 Apr 47
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LAVON RESERVOIR . SICATION
COST ALLOCATION BY SEPARADLE COGT-REMAIIVING DBENEFLITS METIIOD
(thousands of dollars)

roject purnoses

. Veter ' Total multiple-
Tten : ' conservation © Recrcotion  purpose oro.jccty
OCAION OF ATINUAL CHARGES: : ; '
Boneiribs $ L0074 $2.,10.2 $ 2,187.6
Alternase cost 922.1 hrv.a -
limited by alternate cost 922.1 k57 .2 -
3eparable cost 2 ' . 706.3 2u3.4L 951.7
Renaining benefits 213.8 . - 213.8 h27.6
Allocabted joint-cost 106.9 106.9 213.8
Total allocation ' 815.2 350.3 1,365.9
ALTOCATT " OPERATION AND MATNTENANCE COST:
Scpa:ablc cosi - ” N.A. N.A. N.A.
Mllocated joint-use cos B i 2.5 2.5 5.0
Svecific cost ‘ B 10 .58.0 59.0
Zotol allocation ' G 3.5 60.5 54%.0
Pereentese for 2llocation of joint-use O08&M 50.0 50.0 100.0
ALLOCATION OF THVESTMENT: . ’ .
ATaual invesenent cost - 811.7 289.8 1,201.5
Allocated investment 2L ,775.3 ' 8,8115.7 33,621.0
ALLOCATION OF CONsSTICTION I KT""'TDIJ.U Ri5S 2
»J)“L.L:...C invesiment 25 ) 2’237 aiL 2’262 2
Investient in joint-use facilities 2L ,750.2 6,503.6 31,358.8
Interest durlng construction of joint-use facilities 1,793.5 "h78.9 2,272.4
Construction expenditures in joint-use facilities T 22,956.7 6,129.7 29,086.1
Percenitace of const expenditures in joint-use Tacilities 78.93 21.07 00.00
Construction expenditures in specific facilities 23.3 2,075.0 2,093.3
Tosal construction expenditures 22,980.0 8,20L.7 31,184.7
R Tﬁo Orf ANIUAL BENETITS T0 ANNUAL CHARGES ' 1.3 3.3 1.9

‘Rev 26 Apr 67
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EXHIBIT

G Loslddsd

§TmMaD (G 185y

PRESENT WATER SUPPLY AMORTIZATION SCHEDULE

20786.59

B2-17

FMT . FAYMENT TO FAYMENT TO TOTAL BALANCE
NO . INTEREST FRINCIFAL FAYMENT IUE

15839704.76
i 910830.48 154501.82 665332,30 15685202, 94
2 S505847.79 159484.51 665332,30 15525718.,43
3 G900704.42 164627.88 665332,30 153610920.55
4 495395.17 169937.13 665332, 30 151921153.42
] 489914.70 175417.60 665332, 30 15015735.82
6 484257 .48 181074.,82 665332,30 14834661400
7 478417.82 186914.48 665332,30 14647746.52
8 47238%9.83 192942.47 665332,30 14454804,05
? 466167.43 199164.87 665332,30 14255639.18
459744.36 205587.94 665332, 30 14050051 .24
453114.,15 212218,15 665332,30 13837833.,09
446270.12 219062.18 665332.,30 13618770.91
432205.36 226126.94 665332,30 13392643.97
A31912.77 233419.53 665332.30 1315%2224.44
424384.,99 240947.31 665332,30 12918277.13
416614.44 248717.86 665332,30 12669559.27
408593.,29 205673%9.01 665332,30 12412820.26
400313.45 265018.85 665332,30 12147801.,41
391766460 273565470 665332,30 11874235.71
382944,10 282388.20 665332,30 11591847.51
373837.08 291495.22 665332.30 11300352.29
3464436.36 3008%95.,74 665332.30 10999456, 35
BOA732.47 310599.83 645332.30 10688856,52
344715.62 320616468 665332, 30 10368239.84
334375.73 330956.57 6465332,30 10037283.27
323702.,39 341629.91 6465332,30 9695653436
312684.82 352647.48 665332,30 ?2343005.88
301311.94 364020.,36 665332,30 8978985.,52
289372.28 375760,02 665332.30 8603225.+30
277454.02 387878.28 665332,30 B215347.22
264944.,95 400387 .35 665332,30 7814959.87
252032.46 413299.84 665332, 30 7401660,03
238703.,54 426628.76 665332.,30 6975031.27
224%44,76 440387 .54 665332,30 6534643.73
210742.26 454590.04 665332,30 6080053,69
126081.73 469250.57 665332,30 5610803.12
180948.40 484383.20 6465332.,30 59126419,.22
165327.02 500005.,28 665332,30 4626413.%4
1492201,85 916130.,45 665332,30 4110283,49
132556.64 S32775.,66 665332,30 3577507.,83
115374.,63 49957 .67 665332,30 3027550416
?7638.4%9 567693.81 6465332,30 2459856 .35
79330.37 986001.93 665332, 30 1873854.,42
60431.,81 604200.49 665332,30 1268953.,93
40923.76 624408.54 665332,30 644545.39
644545,39 665331.,98 0.00



FXEINTD "RY
st PASNTIR SCFFITS
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~LATON- IEALRV0R XODTGATIO

I.

RIS i

PAYMENT 1O PAYNENT TO_ _ TOTAL______mAlLANcE QEV

NO.  INTEReST PRINGIPAL PAYNENT DUE

E o o 1064 ib a0 :_
S N o o D AA7958, 417953, 10223647,

329713, bozdl, 4179535, 10135407,

323929, 941024, 417953, 995029/,

317767, 100466, 417953, ¥753055,

311201, 106752, 417959, 9542080,

C@NU swN

10 304204 . 113749, 417953, 9318942,
11

12 296749, 121204, 417958, 90060821
A3 . 292840, . 125110, .
14 288800, 129148, 417953, 8826060,
15 284040, 133818, 417998, 889274/,
16 260841, ¥37612. 417953, 5555137,

17 275908, 14 4179538, 8
18 271822, 14€631, 417953, 3266454,
e d o BO6O9S L ORSE0T .. ALIISN,
R 20 261712, 156241, 417559, 7958653,
el . 2500678, ieledd, 417958,
22 251472, 165454, 417958, 7631092,

326d67, 91080, 4179538, _1004452]
820897, 97050, 417953, 9853241, _
334036, 103417, 417958, 964903,
SUAIoBg. . AABEID. 819D .. FASP00 5
.3005386, 1176417, 417953, 9201522,

AN 98 5. BUSHPRGy . .

142050, 4179535, 3413085,
6115494, _
797279,

23 246108, - 1713850, 4179535, . 7459244,

) ' 24 240501, 177892, 417953, 7201854, -
25 .. 234640, 153113, 417553, 70967387, -

) : PAGE 1 )
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36 1583824,
S7 149954,

38 141804,
39 152386,

40 123170,
41 113670,

265002,

259629,

4179535,
417953,

46490352,
4361630,

276645,

285567,

294777,
304283,

42 163657,

48 93727, _

44 83271,
o N

417954,

4179558,
417959,

31490%06.,

334682

345476,

4317953,

e 994226, 417958, @ a54903%.

417953,

4104985,
417958, 3819416,

352464,

Fts .,“S, 2403 .5..":2 R

2906262,

22473554,

SN /-1 (R L 1

|
! . e e _EXHIDIT MB" S S -
! PAVIENT SCHEDULE (conbinued)
: LAVON - RECERVOIR-LODIFICATION :
] AN S
| - 5 x
" PAYMENT TO_ PAYMEMT TO TOT1AL BALANCE .
NO. INTEREST FRINCIPAL PAYMENT DUE
‘ 26 228934, 1689019, 417958, 6909716,
ey A 27 222858, 195115, 437958, _ 6 214608,
28 216546, 201407, 417953, 6513190,
29 230051, 207902, 4179538, .. 63115294, -
! 30 203346, 214607, 417958, 6090657,
L : 31 196425, 221528, 417953, 7 5869159, n
! 32 169280, 228673, 417953, 56404806
*__"ﬁ_H__*n*____m§§_"“__l§1?ﬂQ;__mmh2§§Q&ZL____ﬂﬁlZﬁ§§4___&iiﬂﬁﬁﬁiuu______w"w_
{ 34 174293, 243650, 4179538, 5160779,
r 35 166435, 251546, 417953, 4909261, -

V4 s . e

: - ) 46 61336, 356617, 417958, 1545261, -
o 47 49835, 263118, 42250y o A4 77488
i 48 37963, 37999¢, 617953, 797155,

3 49 25708, 392245, 417953, 404500,

] 50 13050, 404908, 4179606, 0.,

i w1

i PACE 2

A

: e e _
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et B2-19 T T
}_____"_____ e e




ASSURANCES 0 WATFH'SUPPLY
Lavon Reservoir xod1f3catzon

WVHERREAS, the Flood Control Act of 23 Octover 1962 (Public Law
87-87L, 87th Congress, 24 Session) authorized the construction of
Lavon Reservoir Modification for additional weter conservation

. storage and recreational development; and

VHEREAS, under the provisions of the Water Supply Act of 1958
(Title III, Public Law 85- SuO), as amended hy Section 10 of Public Law
87-88, epproved July 20, 1961, weter supply storage for municipal or
industrlal uses may be 1nuluded in any reservoir project plannecd by
the Corps of Engineers, provided that before construction or
modification of any project, including weter supply provisions for
present demand, is initiated, state or local interests shall agree to
pay for the cost of such provisions, and provided further that not
to exceed 30 percentum of the total estimated cost of any project may
be allocated to anticipated future demands where state or local
interests give reasonable assurances, and there is reasonable evidence,
that such demand for the use of such storage will be made within a
period of time which will permit peying out the cost allocated to
water supply within the life of the project; and - '

WHEREAS, the provisions of the Water Supply Act of 1958, as amended,
are recognized as being appliceble to the authorized Lavon Reservoir
Modification project; and )

WHEREAS, the North Texas Municipal Water District considers that
the Lavon Reservolr lodification on the East Fork of the T11n1ty River
"dis a d851r307e source of Tuture water supply; and

WHEREAS, the North Texas lMunicipal Water District has filed an
epplication with the Texas Water Rights Commission on 21 July 1965 to
eppropriate an additional 280,000 acre-feet of water from the East
Fork of the Trinity River; -

NOW, THEREFORZ, BE IT RESOLVED BY THE Board of Directors of the
North Texas Municipzl Yater District:

1. That the North Texas Municipal Water Disirict is fully
cognizant of the provisions of the Weter Supply Act of 1958, as amended,
end the requirements for payment of the allocated costs of the water
supply storege, including interest during construction and interest on
the unpaid balance, ennual operation and maintenance costs, and
replacenent costs.
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2. That the North Texas Municipal Water District is fully
cognizant of the plan for the construction and operation of the
Lavon Reservoir Modification prqoject insofer as water supply provisions
are concerned and the water supply. services to be provided by the
project. It egrees that projections of future water needs are
concerned in and are consistent with local projections and that the
~ North Texas Municipal Water District's plan for future water supply
will be directed toward utilizing/the project water supply services
under suitaeble repayment srrangements.

3. That the North Texas Municipal Water District does hereby
request the Corps of Engineers, U. S. Army, to include 160,000 acre-fect
of.water supply storege in the project which is estimated to yield
27 million gallons per day at the project site for its future water
supply needs.

k., That the North Texas Municipal Water District recognizes
the responsibility of repeyment to the United States of all costs
s8llocated to the requested water supply storage.

9. That the North Texas lMunicipal Water District hereby gives
assurance that demand for the use of such storage will be mede within
& period of time which will permit paying cut the costs allocated to
vater supply within the life of the project.

IN WITWNESS WHEREOF, the Board of Directors of the North Texas
Municipal Water District has adopted this Resolution this 5th day of

Masr ' 1967-

{i v . 1 ' [ /} “":"{':“--' '-
ATl SR T
Er?sident ;
] Drawer C, “irlie. Teyxas
B 2 (Post Office Address)
Pl J/‘ , ._,’ . X
AttesE.L_/_/s PN P 2 i
Lo o il A W eldhen ) e /

Secretary, North Texas Municipal ¥Water District
c /

-

SEAL
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L, C. Troett Smith ; certlfy that X am the Secretary
of the N01th Tevns d4q1c1pal dmter DJSt“lCt, a body politic and

corporate; thet Clifford Carpenter ___ who executed this

_ Resolution on behalf of the Board of Directors of said District was
then President of said North Texas Municipal District; iﬁht said
Resolution was duly adopted by the seid Board of Directors on the date
indicated, in accordance with the by-laws of the District, and is
within the scope of its legal powers. |

IN WITNESS WHEREOF, I have hereunto affixed my hand and the seal
of seid North Texas mnicipal Water District, this 5th  day of

May 5 1967. ' ' ”

i

7
(Z// Ll /‘~/ ’7

Secretary, North Texas ﬂunlcwpal
Weler District

_ SEAL
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RESOLUTION

RESOLVED: That the officers of the North Texas Municipal Water
' Distriét be auéﬁorized to execute a contract with the United States on
the Lavon Reservoir Modification project after legal, engdineering and
financial consultants of the District have reviewed end epproved the

draft transmitted to the Distriet by the Fort Worth District Engineer

on Anril 28 , 1967; and after the District has furnished

sufficient assurance of its intent to execute a contract for the
purchase of water to be provided from storage space below elevation
492 feet above mean sea level.

Approved by unanimous vote of the Board of Directors,

-

= 4y ; )
) (LL! L L<_‘_ C AL e\

\‘./

May 5 1967.

President, Board of Directors
North Texasiunicipal Water, District
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Year

1960 (Census) 91.5

1965
1970
1975

1980

1990

2000
2010

. 2075

ESTIMATED USE SCHEDULE FOR FUTURE WATER SUPPLY

NORTH TEXAS M UICIPAL WATER DISTRICT

GPCD

FOR

Pop.

162,752
237,270
280,000
353,000
499,650
520,000
572,000

651,000
1,667,000
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ASSURAICE OF COPLIANCE WITH THE
DEPARTMENT OF DEFEISE DIRECTIVE UWDER
TITLE VI OF TEZ CIVIL RIGHTS ACT OF 196k

North Texes Municipal Water District (hereinafter called "Applicant-
Recipient") HER®ESY AGREES THAT it will comply with Title.VI of the
Civil Rights Act of 196k (P.L. 88-352) and all requirements imposed
by or pursuent to the Directive of the Department of Defense (32 CFR
Part 300, issued es Department of Defense Directive 5500.11,

December 28, 196k4) issued pursuvant to that title, to the end that,

in accordance with Title VI of that Act and the Directive, no person
in the United States shall, on the ground of race, color, or national
origin be excluded from participation in, be denied the benefits of,
or be otherwise subjected to discrimination under any program or
activity for which the Applicant-Recipient receives Federal finencial
assistance from the U. S. Army Corps of Engineers and HEREBY GIVES
ASSURANCE THAT it will immediately take any measures necessary to
effectuate this agreement. _ ’

If any real property or structure thereon is'provided.or improved
with the aid of Federal financisl sssistance extended to the Applicant-
Recipient by this U. S. Army Corps of Engineers, assurance shall obligate
the Applicant-Recipient, or.in the case of "any transfer of such propsriy,
any transferee, for the period during which the real property or
structure is used for a purpose for which the Federal finsncisl
assistance is extended or for enother purpose invelving the provision
of similar services or benefits. If any personal property is so
provided; this assurance shall obligate the Applicent~Recipient for
the period during which it retzins ovnership oxr possession of %he
property. In all other cases, this assurance shall obligate the
Appliceni-Recipient for the period during which the Federal financizl
assistance is extended to it by the U. S, Army Corps of Engineers.

THIS ASSURANCE is given in consideration of and for +he purpose of
obtaining any and all Federal grants, loens, contracts, propertiy,
discounts or other Federal financial assistence exiended az“ter the date
hereof to the Applicant-Recipient by the Department, including
instellment payments after such dzte on account of arrangements for
Federal financial assistance which were approved before such date.

The Applicant-Recipient recognizes and sgrees thai such Federal
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financiel assistance will be extended in reliance on the
representations and zgreements made in this assurance, and that the
United States shall have the right to seek judicizl enforcement of
this assurance. This assurance is binding on the Applicant-
Recipient, its successors, transferees, and assignees, and the
person or persans vhose signatures appear below are authorized to
sign this assurance on behalf of the Applicant-Recipient.

Dated lNay 12, 1967 NORTH TEXAS MUNICIPAL ¥WATER DISTRICT
A
(lLJL % AN G( & &J¢J~L
Pr651dent J
\

Drever C

Wylie, Texas 75098 2

(Mailing Address) L

5 .
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Appendix C Lavon Dam and Lake

EXHIBIT B3
CONTRACT BETWEEN THE UNITED STATES OF AMERICA AND
NORTH TEXAS MUNICIPAL WATER DISTRICT

SUPPLEMENTAL AGREEMENT NO. P00001

FOR

WATER STORAGE SPACE IN LAVON LAKE, TEXAS
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SUPPLEMENTAL AGREEMENT NO. P00001
TO
CONTRACT NO. DACW63-67-C-0116
(THE NORTH TEXAS MUNICIPAL WATER DISTRICT AND
THE CORPS OF ENGINEERS DATED 12 MAY 1967)

THIS SUPPLEMENTAL AGREEMENT, entered into this 17th day of July
1985, by and between the Government, represented by the Contracting Officer
executing this agreement, and the North Texas Municipal Water District
(hereinafter called the "District"), WITNESSETH:

WHEREAS, the District has acquired from the Government by Contract No.
DACW63-67-C-0116 dated 12 May 1967, the right to utilize an undivided

43 percent (43%) of the storage space in the Project between elevations 492.0
feet above mean sea level and 472.0 feet above mean sea level;

WHEREAS, the District desires to modify its contract with the Government
for the use of the remaining undivided 57 percent (57%) of the storage space
in the Project between elevations 492.0 feet above mean sea level and 472.0
feet above mean sea level, included in the Project for future municipal and
industrial water supply, under the provisions previously set forth except as
amended by this supplement; and

WHEREAS, the District is empowered to contract with the Government and is
vested with all necessary powers of accomplishment of the purposes of this
contract, including those required by Section 221 of the Flood Control Act of
1970 (42 U.S.C. 1962d-5d) (as amended);

NOW, THEREFORE, the parties agree as follows:

1. Contract ARTICLE 1. WATER STORAGE SPACE.

a. The following new paragraph is added immediately after the first
paragraph:

“The District shall have the right to utilize an undivided 57
percent (estimated to contain 160,000 acre-feet after adjustment for sediment
deposits) of the usable storage space in the Project between elevations 492.0
feet above mean sea level and 472.0 feet above mean sea level, which usable
conservation storage space is estimated to contain 280,000 acre-feet after
adjustment for sediment deposits. The storage space provided under this
supplemental agreement is to be used to impound water for anticipated future
demand or need for municipal and industrial water supply."

b. The fourth, fifth, and sixth paragraphs are deleted and the
following substituted therefor:

“The District shall have the right to withdraw water from the 1ake,

subject to the extent the aforesaid storage space will provide; and shall have
the right to construct all such works, plants, pipelines, and appurtenances as
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may_be necessary and convenient for the purpose of diversion or withdrawals,
subject to the approval of the Contracting Officer as to design and location.

"The Government reserves the right to lower the water in the Project
to elevation 492.0 feet above mean sea level during such periods of time as
are deemed necessary, in its sole discretion, for flood control purposes. The
Government further reserves the right to take such measures as may be
necessary in the operation of the Project to preserve 1ife and/or property,
including the right not to make downstream releases during such periods of
time as are deemed necessary, in its sole discretion, to inspect, maintain, or
repair the Project.

"Sedimentation surveys will be made by the Contracting Officer
during the term of this contract at intervals not to exceed fifteen (15)
years unless otherwise agreed to in writing by both parties. When, in the
ooinion of the Contracting Officer, the findings of such survey indicate
any project purpose will be affected by unanticipated sedimentation
distribution, there shall be an equitable redistribution of the sediment
reserve storage space among the purposes served by the Project including
municipal and industrial water supply. The total available remaining
storage space in the Project will then be divided among the various Project
features in the same ratio as was initially utilized. Adjusted pool
elevations will be rounded to the nearest one-half foot. Such findings and
the storage space allocated to municipal and industrial water supply shall
be defined and described as an exhibit which will be made a part of this
contract and the reservoir regulation manual will be modified accordingly.,
The Government assumes no responsibility for deviations from estimated rates
of sedimentation, or the distribution thereof. Such deviations may cause une-
qual distribution of sediment reserve storage greater than estimated, and/or
encroachment on the total storage at the Project."

2. Contract ARTICLE 3. FEDERAL AND STATE LAWS is deleted and the
followina substituted therefor:

"ARTICLE 3 - FEDERAL AND STATE LAVS.

" a. In acting under its rights and obligations hereunder, the District
aqrees to comnly with all applicable Federal and State laws and requla-
tions, including but not 1imited to the provisions of the Davis-Bacon Act
(40 U.S.C. 276a et seq.); the Contract Work Hours and Safety Standards Act
(40 U.S.C. 327-333); Title 29, Code of Federal Regulations, Part 3
Sections 210 and 305 of the Uniform Relocatijon Assistance and Real Property
Acquisition Policies Act of 1970 (PL 91-646); and the Clean Water Act of
1977 (PL 95-217).

. "b. The District has provided an assurance, which is attached hereto and
made a part of this contract, that it will comply with Title VI of the Civil
Rights Act of 1964 (78 Stat. 241, 42 U.S.C. 2000d, et seq.) and Department of
Defense Directive 5500.11 issued oursuant thereto and published in Part 300 of
Title 32, Code of Federal Regulations.
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C. Any discharges of water or pollutants into a navigable stream or
tributary thereof resulting from the District's facilities and operations
undertaken under this contract shall be performed only in accordance with
applicable Federal, State, and local laws and regulations."

3. Contract ARTICLE 5. CONSIDERATION AND PAYMENT. 1In the first line
immediately after "PAYMENT. - ™, insert:

_-7ASee Article 17 for additional consideration and payment.)"
VA

47 "Contract ARTICLE 5(2). The following is added to the end of the
Article:

"Major replacement costs and major rehabilitation program costs shall be
considered as major capital replacement costs."

5. Contract ARTICLE 11. RELEASE OF CLAIMS is deleted and the following
substitutec therefor:

“ARTICLE 11. RELEASE OF CLAIMS. The District shall hold and save
the Government, including its officers, agents, and employees, harmless from
Tiability of any nature or kind for or on account of any claim for damages
which may be filed or asserted as a result of the storage in the Project, or
withdrawal or release of water from the Project, made or ordered by the
District or as a result of the construction, operation, or maintenance of the
water supply facilities and appurtenances thereto owned and operated by the
District except for damages due to the sole fault or negligence of the United
States or its contractors."

6. Contract ARTICLE 17. ALTERATIONS is deleted and the following new
articles are substituted therefor:

e "ARTICLE 17. ADDITIONAL CONSIDERATION AND PAYMENT.

- a. In addition to the consideration and payment cited in Article 5
of the contract and in consideration of the right to utilize the additional
storage space provided under this supplemental agreement, the District agrees
to pay an additional $21,381,296.81 which, as shown in Exhibit "Al" attached
to and made a part of this supplemental agreement, constitutes the actual
amount of the construction costs, including interest during construction,
allocated to the water storage right acquired by the District under this
supplemental agreement.

“b. The amount of $21,381,296.81 shall be paid within the 1ife of the
Project in not to exceed 40 consecutive annual installiments, the first of
which shall be due and payable on 1 December 1985. Annual instaliments
thereafter will be due and payable on 1 December. Except for the first
payment, which will be applied solely to the retirement of principal, all
instaliments shall include accrued interest on the unpaid balance at the rate
of 3.225 percent. In the event the additional storage space provided under
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this supplemental agreement is first used prior to 1 December 1985, the
accrual of interest shall be commenced on the date when storage is first used,
and the initial payment shall be increased by the amount of interest accrued
from the date of first use to the date of initial payment. The last annual
installment shall be adjusted upward or downward when due to assure repayment
of all of the investment costs allocated to the storage provided under this
supplemental agreement within 40 years.

“c. A payment schedule of annual payments for the storage provided
under this supplemental agreement is attached as Exhibit "Bl" of this supple-
mental agreement.

"d. Delinquent Payments. If the District shall fail to make any of
the aforesaid payments when due, then the overdue payments shall bear interest
compounded annually until paid. The interest rate to be used for overdue
payments shall be that determined by the Department of Treasury's Treasury
Fiscal Requirements Manual (1 TFRM 6-8000, "Cash Management"). The amount
charged on payments overdue for a period of less than one year shall be
figured on a monthly basis. For example, if the payment is made within the
first month after being overdue after a 15-day grace period from 1 December,
one month's interest shall be charged. Thereafter a month's interest will be
charged for any portion of each succeeding month that the payment is
delinquent. This provision shall not be construed as giving the District a
choice of either making payments when due or paying interest, nor shall it be
construed as waiving any other rights of the Government, at law or in equity,
which might result from any default by the District.

“ARTICLE 18. ENVIRONMENTAL QUALITY. During any construction, opera-
tion, and maintenance by District of any Facilities, specific actions will be
taken to control environmental pollution which could result from such activity
and to comply with applicable Federal, State, and local laws and regulations
concerning environmental pollution. Particular attention should be given to
(1) reduction of air pollution by control by burning, minimization of dust,
containment of chemical vapors, and control of engine exhaust gases, and of
smoke from temporary heaters; (2) reduction of water pollution by control of
sanitary facilities, storage of fuels and other contaminants, and control of
turbidity and siltation from erosion; (3) minimization of noise levels; (4)
onsite and offsite disposal of waste and spoil; and (5) prevention of
Tandscape defacement and damage."

7. Terms and Conditions. Al1 other terms and conditions as contained in
the existing agreement shall remain unchanged.

8. Approval. This supplemental agreement is subject to the written
approval of the Secretary of the Army or his authorized representative and

shall not be binding until so approved.
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IN WITNESS WHEREOF, the parti
day and year first above written.

APPROVED:

Assistant Secretéry of the Army
(Civil Works)

1§ DEC 1985
DATE:

ATTEST:

AN

srm—

<

———n,

BEN WHISENANT

es have executed this agreement as of the

THE UNITED STATES OF AMERICA

=
-

T
7 %2

17 JUL 1985

GENETTI, JR.

Commander

For

t Worth District

U.S. Army Corps of Engineers

NORTH TEXAS MUNICIPAL WATER DISTRICT

By

]

/

Y
/:‘_/. // - ,'
P s -
C. IRUETT SMITH
Preéident

Secretary, North Texas Municipal Water District
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I, Ben Whisenant, certify that I am the Secretary of the North Texas
Municipal Water District herein, that C. Truett Smith, who signed this
agreement on behalf of the District was then President of said North Texas
Municipal Water District; that said agreement was duly signed for and on
behalf of the North Texas Municipal Water District by authority of its
governing body and is within the scope of its legal powers.

In witness whereof, I have hereunto affixed my hand and the seal of
said North Texas Municipal Water District, this gz day of

YN E , 1984
A <

BEN WHISENANT

Secretary, North Texas Municipal
Water District

CORPORATE SEAL
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EXHIBIT Al
LAVON RESERVOIR MODIFICATIOM

I - ALLUCATION OF RESERVOIR MODIFICATION CONSTRUCTION COSTS

BASED ON ACTUAL COSTS

Percent of Project

Interest during construction

Total investment present use

Future Use

Cost of 160,000 acre-feet of water

supply storage (57% x $33,518,191.15)

Interest during construction

Total investment future use

Total investment cost under this supplement

Al-1
B3-8

Joint Use

Feature Cost ($) Construction Cost
Recreation 15,867,856.09

Specific (7,104,717.57)

Joint Use (8,763,138.52) 21.07
Water Supply 33,518,191.15

Specific (690,733.94)

Joint Use (32,827,457.21) 78.93
Road Betterments (Specific) 3,486,176.58
Total , 1223 T00.00

FOR WATER SUPPLY STORAGE BASED ON ACTUAL COSTS

Present Use
Cost of 120,000 acre-feet of water
supply storage (43% x $33,518,191.15) $14,412,822.20

1,716,928.03

$16,129,750.23

$19,105,368.95
2,275,927.86

$21,381,296.81
$21,381,296.81
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TOTAL COST:

21,381,296.81

NUMBER OF PAYMENTS: 40
INTEREST RATE, PERCENT: 3.225
ANNUAL AMOUNT BALANCE
PAYMENT OF OF
NUMBER PAYMENT INTEREST PRINCIPAL PRINCIPAL
1 928,988.05 0.00 928,988.05 20,452,308.76
2 928,988.05 659,586.96 269,401.10 20,182,907.66
3 028,988.05 650,898.77 278,089.28 19,904,818.38
4 928,988.05 641,930.39 287,057.66 19,617,760.72
5 928,988.05 632,672.78 296,315.27 19,321,445.45
6 928,988.05 623,116.62 305,871.44 19,015,574.01
7 928,988.05 613,252.26 315,735.79 18,699,838.22
8 928,988.05 603,069.78 325,918.27 18,373,919.94
9 928,988.05 592,558.92 336,429.14 18,037,490.81
10 928,988.05 581,709.08 347,278.98 17,690,211.83
11 928,988.05 570,509.33 358,478.72 17,331,733.11
12 928,988.05 558,948.39 370,039.66 16,961,693.45
13 928,988.05 547,014.61 381,973.44 16,579,720.01
14 928,988.05 534,695.97 394,292.08 16,185,427.93
15 928,988.05 521,980.05 407,008.00 15,778,419.92
16 928,988.05 508,854.04 420,134.01 15,358,285.91
17 928,988.05 495,304.72 433,683.33 14,924,602.58
18 928,988.05 481,318.43 447,669.62 14,476,932.96
19 928,988.05 466,881.09 462,106.97 14,014,825.99
20 928,988.05 451,978.14 477,009.92 13,537,816.08
21 928,988.05 436,594.57 492,393.49 13,045,422.59
22 928,988.05 420,714.88 508,273.18 12,537,149.42
23 928,988.05 404,323.07 524,664.99 12,012,484.43
24 928,988.05 387,402.62 541,585.43 11,470,899.00
25 928,988.05 369,936.49 559,051.56 10,911,847.44
26 928,988.05 351,907.08 577,080.97 10,334,766.46
27 928,988.05 333,296.22 595,691.84 9,739,074.63
28 928,988.05 314,085.16 614,902.90 9,124,171.73
29 928,988.05 294,254.54 634,733.52 8,489,438.22
30 928,988.05 273,784.38 655,203.67 7,834,234.55
31 928,988.05 252,654.06 676,333.99 7,157,900.56
32 928,988.05 230,842.29 698,145.76 6,459,754.79
33 928,988.05 208,327.09 720,660.96 5,739,093.83
34 928,988.05 185,085.78 743,902.28 4,995,191.55
35 928,988.05 161,094.93 767,893.13 4,227,298.43
36 928,988.05 136,330.37 792,657.68 3,434,640.75
37 928,988.05 110,767.16 818,220.89 2,616,419.86
38 928,988.05 84,379.54 844,608.51 1,771,811.356
39 928,988.05 57,140.92 871,847.14 899,964.21
40 928,988.05 29,023.85 899,964.21 (0.00)
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LAVON RESERVOIR MODIFICATION

EXHIBIT C

CERTIFICATION

I, John Gay, Attorney for the North Texas Municipal Water District, hereby
certify that the foregoing agreement executed by C. Truett Smith, of the
North Texas Municipal Water District is within the scope of his authority
to act upon behalf of the North Texas Municipal Water District, and that

in my capacity as Attorney for the District, I have considered the legal
effect of Section 221 of the 1970 Flood Control Act (Public Law 91-611) and
find that the North Texas Municipal Water District is legally and finan-
cially capable of entering into the contractual obligations contained in
the foregoing agreement and that, upon acceptance, it will be legally

enforceable.

Given under my hand, this ;7ﬁ day of TUME 19_25’

Attophey for\the Morth Texas Muncipal
er Distric

C-1
B3-11


Jinwei.qiu
Text Box
B3-11


4+
cer
~Recipient") HERZ3Y AGREIS THAT it will.comply Wluh.Tl
uir

ASSURAZICE OF CCLPLIAICE WI“H THE
DEPARTMELT OF DEFZISE DIREZCTIVE ULDER
TITLE. VI OF T=2Z CIVIL RIG:ETS ACT 07 1954

North Texas Municipal Water District (hersinaf
-

Civil Rights Act of 156L (2.L. 83-352) and all requ
by or pursuent to the Directive of the Depariment oI
Part 3C0O, issued as Departme nt of Defense Directive 5500, ll,

December 23, 196L) issued purstant to that title, to the end that,

in accordance with Title VI of that Act a‘d the Directive, no perscn
in the United States shall, on the ground of race, color, or nationzal
origin be excluded from participation in, be denied the beqe;its of,
or be otherwise subjected to discrimination under any program or
activity for which the Applicant-Racipient receives Federal finezacial
essistaznce from the U. S. Axny Corps of Engineers and FZREZY GIVES
ASSURAIICE THAT it will immediately take any measuress necessary to
eflfectuate this agresement. ‘

If any real proverty or structure thereon is'provlced or improved
with the aid of Federzl financial assistance extended to the Applicant-
Recipient by this U. S. Army Corps of Engineers, assurance shall obligate
the Applicant-Recipient, or in the case of any transfer of such propzariy,
any transferees, for ths period during which the rezl propariy or
structure is used for a purpose for which the Faderal financiel
assistancs is extended or for another purpose involving the prevision
of similaxr services or benafits. If any personal propariy is so
provided, this assurance shall ob”'gaup the Agplicant-Zaci
the period during which it retains owmership or posses
property. In all other cases, this assurance shall obligate the
Applicant-Recipient for the period during which the Federal financial
assistance is extended to it by the U. S. Army Corps of tngin

r

=3
-
=
ae
D

THIS ASSURLINCZ is given in consideration of and for the purpose of
obtaining any and a2ll Federal grantis, loans, contracts, progeriy,
discounts or other Tel=srgl financia®l assistance exienled zfler the cate
hereof to the fpplicant-Recizient by the Cepartmant, including
instz2llment paymianis after such dzti2 on account of arrangemsats for
Federal financial =2ssistance which wers approved tefore such date.

The Applicant-Reciplent recdgnizes and sgrees that such Federal

. B3-12
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financizal assis‘ance will be extended in reliance on the

representations and zgreemenis n

United States shall have

this assurance. This assurance is bi
Recipient, its successors, transleres
person or persons whosa signatures &p

de in this assurance, and that the
the rizght to seel judicial enforcemant of
s binding on the Applicant-
s, and assignees, and the
pear below are authorized t
Ap

sign this assurance on beralf of the Applicant- “-c1p lent.

Dated ay 12, 1967

- ~
Dreier O

NORTH TEXAS MUNICIPAL WATER DISTRICT

A —
(\ Ce H% x(* </:\k Al O

President ;
v, \
\, M

- - - r-'-«
Wylie, Texzs 75072

(Mailing Address)
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Appendix C Lavon Dam and Lake

STANDING INSTRUCTIONS TO LAKE MANAGER
LAVON DAM AND LAKE

I. GENERAL

1. Instructions. Detailed instructions to the project personnel at Lavon Dam and Lake are
presented below.

a. Requlation . The Fort Worth District Water Management Office will normally issue
instructions for the storage and discharge of water. In the event communications with the Fort
Worth District Water Management Office are disrupted, the Lake Manager will direct regulation in
accordance with the Emergency Regulation guidance provided in Section |1 of this exhibit.

b. Data Reporting . The Water Management Office is staffed from 0700 hours to 1600
hours daily, and 0700 hours to 1100 hours on weekends and holidays (except Christmas Day).
During these hours reservoir regulators may be reached via telephone at 817-886-1551, via e-mail at
ceswf-od-lI@usace.army.mil, or (as a backup) via FAX at 817-886-6472. Outside of these hours the
Water Management Office Duty Regulator may be reached via mobile telephone at 817-791-0973,
or, as a backup, via the above e-mail address.

(1). Daily Report. Each day lake and hydrometeorological data will be submitted to
the Fort Worth District Water Management Office between 0800 and 0830 hours. The primary
means of submission will be the Internet at http://www.swf-wc.usace.army.mil. The secondary
means of submission will be via telephone, and FAX may be used as a backup. The following data
should be included in the daily report.

(@). Weather. For the 24-hour period preceding 0800 hours each day,
report cumulative precipitation and evaporation values, in inches, and the maximum and minimum
experienced temperature readings.

(b). Gate Settings. Gate number of each open gate, with the height of
opening in feet as of 0800 hours on the date of report.

(c). Spillway Discharge. In the event discharge occurs over the
uncontrolled spillway, report the respective dates and times discharge begins and ends.

(2). Reporting Severe Weather. During normal project duty hours, including
weekends as applicable, severe weather will be reported as it develops, to include information and
data that may be requested by the Water Management Office. Severe weather conditions outside of
normal project duty hours will be reported when and as requested by the Water Management Office.
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(3). Reporting Gate Operations. Upon completion of any change in gate settings,
details of the gate operations will be reported to the Water Management Office via telephone, e-mail,
or FAX (as backup). The report shall include the gate settings prior to change, the date and time of
beginning of change, the date and time of completion of change, and the gate settings upon
completion of change.

c. Reporting Unusual Events. Events or conditions not normally encountered in the routine
operation of the dam and lake that might endanger the integrity of the dam or necessitate temporary
or permanent revision of the operating procedures shall be promptly reported to the Operations
Division and the Water Management Office. Settlement, movement, or cracking of the earth
embankment or abutments, unusual change in seepage rates or development of new seepage areas,
landslides, rockslides, displacement of riprap, or indication of an impending movement should be
reported to the Dam Safety Program Manager in the Geotechnical Office. Any changes to the outlet
works or spillway including structural settlement or movement, cracking, or vibrations, mechanical
malfunction or failure shall be reported immediately to the Water Management Office and the Dam
Safety Coordinator. Reference the Lavon Dam Emergency Action Plan should an event occur
indicating any degree of jeopardy to the safety of the dam or to the safety of the public. The stilling
basin and protected/armored downstream areas must be visually monitored closely during all
high releases. Outside of normal duty hours one of the persons listed on the Fort Worth District
Notification List for Lavon Lake will be notified, and the Duty Regulator of the Water Management
Office will be notified via mobile phone 817-791-0973.

d. Warnings. It is the responsibility of the Lake Manager to maintain a list in current status
of residents, and/or property, which would be endangered or inconvenienced by large and/or
prolonged releases, and to give adequate warning of such impending releases. Notification will be
made by whatever means are available, in accordance with current Fort Worth District emergency
notifications protocol. In every case, before an increase in release rate is made, a warning horn shall
be sounded and the area immediately below the stilling basin visually checked for person(s) in a
dangerous area.

e. Gate Changes. Gate changes will normally be directed by the Water Management
Office. In the event communications with the Fort Worth District Office are disrupted, the Lake
Manager will direct gate changes. During flood periods, gate changes may be required as often as
every half hour. Only under unusual circumstances will gate changes be required more frequently
than every half hour. Examples of such unusual circumstances include unexpectedly high rates of
change in inflow to the reservoir, or a required response to a dam safety issue. The gates will be
operated in a manner prescribed by the manufacturer. A complete log of all gate operations will be
kept for each gate.

I1. REGULATION PROCEDURES

1. Normal Reqgulation. Normally, instructions for storage and release of water for conservation
and flood control purposes will be issued by the Water Management Office in accordance with the
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plan of regulation prescribed in Chapter 7 of this water control manual.

2. Emergency Regulation. In the event of disruption of communications with the Fort Worth
District Water Management Office, the Lake Manager will, on his own initiative, direct operation of
the reservoir in accordance with the rules outlined below:

a. Make conservation releases in accordance with the current request by the BRA as last
related by the Water Management Office prior to loss of communications.

b. Take immediate steps to re-establish communication with the Fort Worth District Water
Management Office.

c. Until communications are restored, regulate the reservoir in accordance with Chapter 7,
Lavon Dam Reservoir Regulation Schedule, and Plate 7-2 Emergency Regulation Plan. During the
passage of flood waters, gate changes will be required at frequent intervals in order to maintain the
pool in its normal operating range, insofar as possible.

3. Temporary Deviations. During the course of normal or emergency regulation of the reservoir,
the Lake Manager may temporarily deviate from the current release rates in the event an immediate
short-term departure is deemed necessary to protect the safety of the dam, or to avoid serious
hazards to life. As soon as practicable, the Fort Worth District Water Management Office will be
informed via telephone, e-mail, or FAX, as to the nature of the emergency and the subsequent
response. If the deviation is conducted in the interest of dam safety, the Dam Safety Coordinator
will also be notified as soon as practicable. Such actions shall be confirmed in writing, as soon as
practicable, to the Fort Worth District Water Management Office and the Southwest Division Water
Management Office, and shall include justification for the action.
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EXHIBITD

URS QUALITY MANAGEMENT SYSTEM (QMS) FORMS
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CORPS OF ENGINEERS U.S. ARMY
EXCEEDANCE FREQUENCY IN PERCENT
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CORPS OF ENGINEERS
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CORPS OF ENGINEERS U.S. ARMY
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THE DATUM CONVERSION FROM NGVD29 TO NAVD88 IS: NGVD29 + 0.0 FEET = NAVD88 FOR LAVON DAM AND LAKE.
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CORPS OF ENGINEERS U.S. ARMY
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CORPS OF ENGINEERS U.S. ARMY
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CORPS OF ENGINEERS

U.S. ARMY
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TRINITY/RIVER
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TRINITY RIVER
@ R TRINIDAD

30310 UIEIUTMON

BARDWELL
Waxahachie Creek LAKE Chambers Creck

GAGE ID:

08060500
08061551
08062000
08062500
08062700
08065000

LIST OF U.S.G.S. GAGES

LOCATION:

LAVON LAKE NEAR LAVON, TX

EAST FORK TRINITY RIVER BLW LAKE RAY HUBBARD NEAR FORNEY, TX
EAST FORK TRINITY RIVER NEAR CRANDALL, TX

TRINITY RIVER NEAR ROSSER, TX

TRINITY RIVER AT TRINIDAD, TX

TRINITY RIVER NEAR OAKWOOD, TX

S 08065000

INITY RIVER

Upper Keechi Creek

w Round

Rock,

X Antor}w
L 4
N R

k{%redo
% Miles 1’
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0 37575 150 225 300

LEGEND

$ USGS GAGES

7\_~ RIVERS

- LAKE BOUNDARY

o CITIES

TRINITY RIVER BASIN, TEXAS

LAVON DAM AND LAKE
EAST FORK TRINITY RIVER

TRAVEL TIMES FROM
LAVON DAM TO THE TRINITY
RIVER AT OAKWOOD GAGE

U.S. ARMY ENGINEER DISTRICT, FORT WORTH September 2019

PLATE 4 - 18




CORPS OF ENGINEERS
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EAGLE
OUNTAIN
LAKE

08048850%,080485:

08048500,
\

08045400

-~

08042650
08042700
08042800
08042820
08042900
08043000
08043100
08043500
08043700
08043950
08044000
08044135
08044140
08044200
08044500
08044800
08045000
08045400
08045500
08045550
08045800
08045850
08045995
08046000
08046500
08047000
08047050
08047500
08048000
08048500
08048520
08048530
08048540
08048543
08048550
08048600
08048800
08048820
08048850

GAGE ID:

LOCATION:

NORTH CREEK SWS NO. 28ANEAR JERMYN, TX (DISCONTINUED)
NORTH CREEK NEAR JACKSBORO, TX (DISCONTINUED)

W FORK TRINITY RIVER NEAR JACKSBORO, TX

LOST CREEK RES NEAR JACKSBORO, TX

BEANS CREEK AT WIZARD WELLS, TX (DISCONTINUED)
BRIDGEPORT RES ABOVE BRIDGEPORT, TX

W FORK TRINITY RIVER AT US HWY 380, BRIDGEPORT, TX

W FORK TRINITY RIVER AT BRIDGEPORT, TX (DISCONTINUED)
LAKE AMON G CARTER NEAR BOWIE, TX

BIG SANDY CREEK NEAR CHICO, TX

BIG SANDY CREEK NEAR BRIDGEPORT, TX

GARRETT CREEK NEAR PARADISE, TX (DISCONTINUED)

SALT CREEK NEAR PARADISE, TX (DISCONTINUED)

WALKER CREEK NEAR BOYD, TX (DISCONTINUED)

W FORK TRINITY RIVER NEAR BOYD, TX

WALNUT CREEK AT RENO, TX

EAGLE MTN RES ABOVE FT WORTH, TX

LAKE WORTH ABOVE FT WORTH, TX

W FORK TRINITY RIVER AT LAKE WORTH DAM ABOVE FT WORTH, TX (DISCONTINUED)

W FORK TRINITY RIVER AT WHITE SETTLEMENT RD, TX

LAKE WEATHERFORD NEAR WEATHERFORD, TX

CLEAR FORK TRINITY RIVER NEAR WEATHERFORD, TX

CLEAR FORK TRINITY RIVER AT KELLY RD NEAR ALEDO, TX
CLEAR FORK TRINITY RIVER NEAR ALEDO, TX (DISCONTINUED)
BENBROOK LAKE NEAR BENBROOK, TX

CLEAR FORK TRINITY RIVER NEAR BENBROOK. TX

MARYS CREEK AT BENBROOK, TX

CLEAR FORK TRINITY RIVER AT FT WORTH, TX

W FORK TRINITY RIVER AT FT WORTH, TX

MARINE CREEK AT FT WORTH, TX

SYCAMORE CREEK AT IH 35W, FT WORTH, TX

SYCAMORE CREEK TRIB ABV SEM ST SHOP CEN, FT WORTH, TX
SYCAMORE CREEK TRIB AT IH 35W, FT WORTH, TX

W FORK TRINITY RIVER AT BEACH ST, FT WORTH, TX

DRY BRANCH AT BLANDIN ST, FT WORTH, TX

DRY BRANCH AT FAIN ST, FT WORTH, TX

BIG FOSSIL CREEK AT HALTOM CITY, TX

LITTLE FOSSIL CREEK AT IH 820, FT WORTH, TX

LITTLE FOSSIL CREEK AT MESQUITE ST, FT WORTH, TX

GAGE ID:

08048900
08048970
08048980
08049000
08049200
08049240
08049300
08049500
08049550
08049553
08049556
08049565
08049566
08049569
08049580
08049600
08049700
08049800
08050000
08050100
08050200
08050300
08050400
08050500
08050800
08050840
08051000
08051100
08051130
08051135
08051190
08051500
08052000
08052630
08052650
08052700
08052745
08052780

LIST OF U.S.G.S. GAGES

LOCATION:

DEER CREEK TRIB NEAR CROWLEY, TX (DISCONTINUED)
VILLAGE CREEK AT EVERMAN, TX

VILLAGE CREEK AT KENNEDALE, TX

VILLAGE CREEK NEAR HANDLEY, TX

LAKE ARLINGTON AT ARLINGTON, TX

RUSH CREEK AT WOODLAND PARK BLVD, ARLINGTON, TX
W FORK TRINITY RIVER AT GREENBELT RD, FORT WORTH, TX
W FORK TRINITY RIVER AT GRAND PRAIRIE, TX

BIG BEAR CREEK NEAR GRAPEVINE, TX (DISCONTINUED)
BIG BEAR CREEK AT EULESS RD NEAR GRAPEVINE, TX
UNM TRIB BIG BEAR CREEK (OFL 19) NEAR EULESS, TX
TRIGG BRANCH AT DFW AIRPORT NEAR EULESS, TX
TRIGG LAKE AT DFW AIRPORT NEAR FT WORTH, TX
BEAR CREEK AT SH 183 NEAR EULESS, TX

MOUNTAIN CREEK NEAR VENUS, TX

MOUNTAIN CREEK NEAR CEDAR HILL, TX

WALNUT CREEK NEAR MANSFIELD, TX

JOE POOL LAKE NEAR DUNCANVILLE, TX

MOUNTAIN CREEK NEAR GRAND PRAIRIE, TX

MOUNTAIN CREEK AT GRAND PRAIRIE, TX

ELM FORK TRINITY SWS NO. 6-0 NEAR MUENSTER, TX (DISCONTINUED)

ELM FORK TRINITY RIVER NEAR MUENSTER, TX

ELM FORK TRINITY RIVER AT GAINESVILLE, TX

ELM FORK TRINITY RIVER NEAR SANGER, TX (DISCONTINUED)
TIMBER CREEK NEAR COLLINSVILLE, TX

RANGE CREEK NEAR COLLINSVILLE, TX

ISLE DU BOIS CREEK NEAR PILOT POINT, TX (DISCONTINUED)
RAY ROBERTS LAKE NEAR PILOT POINT, TX

ELM FORK TRINITY RIVER NEAR PILOT POINT, TX

ELM FORK TRINITY RIVER AT GREENBELT NEAR PILOT POINT, TX

ELM FORK TRINITY RIVER ABOVE AUBREY, TX (DISCONTINUED
CLEAR CREEK NEAR SANGER, TX
ELM FORK TRINITY RIVER NEAR DENTON, TX (DISCONTINUED)

)

LITTLE ELM CREEK SWS NO. 10 NEAR GUNTER, TX (DISCONTINUED)

LITTLE ELM CREEK NEAR CELINA, TX (DISCONTINUED)
LITTLE ELM CREEK NEAR AUBREY, TX

DOE BRANCH AT US HWY 380 NEAR PROSPER, TX
HICREEKORY CREEK AT DENTON, TX
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GAGE ID:

08052800
08053000
08053009
08053010
08053030
08053090
08053100
08053430
08053500
08054000
08054200

LOCATION:

LEWISVILLE LAKE NEAR LEWISVILLE, TX

ELM FORK TRINITY RIVER NEAR LEWISVILLE, TX

INDIAN CREEK AT FM 2281, CARROLLTON, TX

INDIAN CREEK AT HEBRON PKWY, CARROLLTON, TX (DISCONTINUED)
FURNEAUX CREEK AT JOSEY LANE, CARROLLTON, TX (DISCONTINUED)
HUTTON BRANCH AT BROADWAY, CARROLLTON, TX (DISCONTINUED)
JONES VALLEY CREEK TRIB NEAR FORESTBURG, TX (DISCONTINUED)
DENTON CREEK AT CR 2513 NEAR DECATUR, TX

DENTON CREEK NEAR JUSTIN, TX .
DENTON CREEK NEAR ROANOKE, TX (DISCONTINUED)

GAMBLE BRANCH NEAR ARGYLE, TX (DISCONTINUED) /
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USGS GAGES
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20
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08054500
08055000
08055500
08055560
08055580
08055600
08055700
08056000
08056500
08057000
08057020
08057050
08057100
08057120
08057130
08057140
08057160
08057200
08057300
08057320

GRAPEVINE LAKE NEAR GRAPEVINE, TX

DENTON CREEK NEAR GRAPEVINE, TX

ELM FORK TRINITY RIVER NEAR CARROLLTON, TX
ELM FORK TRINITY RIVER AT SPUR 348, IRVING, TX
JOES CREEK AT ROYAL LANE, DALLAS, TX

JOES CREEK AT DALLAS, TX (DISCONTINUED)
BACHMAN BRANCH AT DALLAS, TX (DISCONTINUED)
ELM FORK TRINITY RIVER AT FRASIER DAM, TX
TURTLE CREEK AT DALLAS, TX

TRINITY RIVER AT DALLAS, TX

COOMBS CREEK AT SYLVAN AVE, DALLAS, TX

CEDAR CREEK AT BONNIE VIEW RD, DALLAS, TX
WHITE ROCK CREEK AT KELLER SPGS RD, DALLAS, TX
MCKAMEY CREEK AT PRESTON RD, DALLAS, TX

RUSH BRANCH AT ARAPAHO RD, DALLAS, TX
COTTONWOOD CREEK AT FOREST LANE, DALLAS, TX
FLOYD BRANCH AT FOREST LANE, DALLAS, TX

WHITE ROCK CREEK AT GREENVILLE AVE, DALLAS, TX
WHITE ROCK CREEK AT WHITE ROCK LAKE, DALLAS, TX
ASH CREEK AT HIGHLAND RD, DALLAS, TX

TRINITY RIVER BASIN, TEXAS

LAVON DAM AND LAKE
EAST FORK TRINITY RIVER

HYDROLOGIC NETWORK

UPPER TRINITY RIVER BASIN

08057340
08057400
08057410
08057415

FORNEY CREEK AT LAWNVIEW AVE, DALLAS, TX

WHITE ROCK CREEK AT SCYENE RD, DALLAS, TX
TRINITY RIVER BELOW DALLAS, TX

ELAM CREEK AT SECO BLVD, DALLAS, TX

08057445 PRAIRIE CREEK AT US HWY 175, DALLAS, TX

08063550 ALVARADO BR NEAR ALVARADO, TX

0804956950 BEAR CREEK AT SHADY GROVE RD, GRAND PRAIRIE, TX

U.S. ARMY

ENGINEER DISTRICT, FORT WORTH

September 2019
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GAGE ID:  LOCATION: GAGE ID:  LOCATION: GAGE ID:  LOCATION:
08055580 JOES CREEK AT ROYAL LANE, DALLAS, TX (DISCONTINUED) 08061500 E FORK TRINITY RIVER NEAR ROCKWALL, TX (DISCONTINUED) 08063030 ASH CREEK AT HWY 171 NEAR MALONE, TX TRINITY RIVER BASIN, TEXAS
08057418 FIVEMILE CREEK AT KIEST BLVD, DALLAS, TX (DISCONTINUED) 08061540 ROWLETT CREEK NEAR SACHSE, TX 08061550 LAKE RAY HUBBARD NEAR FORNEY, TX LAVON DAM AND LAKE
08057420 FIVEMILE CREEK AT US HWY 77W, DALLAS, TX (DISCONTINUED) 08061551 E FORK TRINITY RIVER BELOW LAKE RAY HUBBARD NEAR FORNEY, TX 08061551 E FORK TRINITY RIVER BELOW LAKE RAY HUBBARD, TX
08057425 WOODY BRAT US HWY 77, DALLAS, TX (DISCONTINUED) 08061700 DUCK CREEK NEAR GARLAND, TX (DISCONTINUED) 08063040 RICHLAND CREEK AT HWY 22 NEAR MERTENS, TX EAST FORK TRINITY RIVER
08057430 FIVEMILE CREEK AT LANCASTER RD, DALLAS, TX (DISCONTINUED) 08061750 E FORK TRINITY RIVER NEAR FORNEY, TX 08063048 WHITE ROCK CREEK AT FM 308 NEAR IRENE, TX
08057435 NEWTON CREEK AT IH 635, DALLAS, TX (DISCONTINUED) 08061920 S MESQUITE CREEK AT SH 352, MESQUITE, TX (DISCONTINUED) 08063050 NAVARRO MILLS LAKE NEAR DAWSON, TX
08057440 WHITES BRANCH AT IH 625, DALLAS, TX (DISCONTINUED) 08061950 S MESQUITE CREEK AT MERCURY RD, N MESQUITE, TX (DISCONTINUED) 08063100 RICHLAND CREEK NEAR DAWSON, TX
08057448 TRINITY RIVER NEAR WILMER, TX (DISCONTINUED) 08062000 E FORK TRINITY RIVER NEAR CRANDALL, TX 08063180 BRIAR CREEK TRIB NEAR CORSICANA, TX (DISCONTINUED)
08057450 TENMILE CREEK AT SH 342, LANCASTER, TX (DISCONTINUED) 08062500 TRINITY RIVER NEAR ROSSER, TX 08063200 PIN OAK CREEK NEAR HUBBARD, TX (DISCONTINUED)
08057500 HONEY CREEK SWS NO. 11 NEAR MCKINNEY, TX (DISCONTINUED) 08062650 CEDAR CREEK RESERVOIR SPILLWAY OUTFLOW NEAR TRINIDAD, TX (DISCONTINUED) 08063500 RICHLAND CREEK NEAR RICHLAND, TX (DISCONTINUED)
08058000 HONEY CREEK SWS NO. 12 NEAR MCKINNEY, TX (DISCONTINUED) 08062700 TRINITY RIVER AT TRINIDAD, TX 08063550 ALVARADO BRANCH NEAR ALVARADO, TX (DISCONTINUED) HYDROLOGIC NETWORK
08058500 HONEY CREEK NEAR MCKINNEY, TX (DISCONTINUED) 08062730 NEW TERRELL CITY LAKE NEAR TERRELL, TX 08063562 CHAMBERS CREEK AT FM 55 NEAR AVALON, TX
08058900 E FORK TRINITY RIVER AT MCKINNEY, TX (DISCONTINUED) 08062800 CEDAR CREEK NEAR KEMP, TX 08063590 WAXAHACHIE CREEK AT WAXAHACHIE, TX MIDDLE TRINITY RIVER BASIN
08059000 E FORK TRINITY RIVER NEAR MCKINNEY, TX 08062850 BACHELOR CREEK NEAR TERRELL, TX (DISCONTINUED) 08063600 LAKE WAXAHACHIE NEAR WAXAHACHIE, TX
08059200 ARLS BRANCH NEAR WESTMINSTER, TX (DISCONTINUED) 08062895 KINGS CREEK AT SH 34 NEAR KAUFMAN, TX 08063620 KINGS BRANCH NEAR REAGOR SPRINGS, TX (DISCONTINUED)
08059350 INDIAN CREEK AT SH 78 NEAR FARMERSVILLE, TX 08062900 KINGS CREEK NEAR KAUFMAN, TX (DISCONTINUED) 08063700 BARDWELL LAKE NEAR ENNIS, TX
08059400 SISTER GROVE CREEK NEAR BLUE RIDGE, TX 08062980 LACEY FORK NEAR MABANK, TX (DISCONTINUED) 08063800 WAXAHACHIE CREEK NEAR BARDWELL, TX
08059500 SISTER GROVE CREEK NEAR PRINCETON, TX (DISCONTINUED) 08063000 CEDAR CREEK NEAR MABANK, TX (DISCONTINUED) 08064100 CHAMBERS CREEK NEAR RICE, TX September 2019
08059590 WILSON CREEK DWS OF HWY 75 AT MCKINNEY, TX 08063003 S TWIN CREEK NEAR EUSTACE, TX (DISCONTINUED) 08064500 CHAMBERS CREEK NEAR CORSICANA, TX (DISCONTINUED) U.S. ARMY ENGINEER DISTRICT, FORT WORTH eptember
08060000 E FORK TRINITY RIVER ABOVE PILOT GROVE NEAR LAVON, TX (DISCONTINUED) 08063005 RED OAK BRANCH NEAR EUSTACE, TX (DISCONTINUED) 08064510 HALBERT LAKE NEAR CORSICANA, TX
08060500 LAVON LAKE NEAR LAVON, TX 08063010 CEDAR CREEK RES NEAR TRINIDAD, TX (DISCONTINUED) 08064550 RICHLAND-CHAMBERS RES NEAR KERENS, TX
08061000 E FORK TRINITY RIVER NEAR LAVON, TX 08063020 CEDAR CREEK AT TRINIDAD, TX 08064600 RICHLAND CREEK NEAR FAIRFIELD, TX (DISCONTINUED)
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GAGE ID:  LOCATION: GAGE ID:  LOCATION: LAVON DAM AND LAKE
' ' ' ' EAST FORK TRINITY RIVER
08064600 RICHLAND CREEK NEAR FAIRFIELD, TX (DISCONTINUED) 08066175 KICKAPOO CREEK AT ONALASKA, TX
08064630 SALINE BR TRIB NEAR BETHEL, TX (DISCONTINUED) 08066190 LIVINGSTON RESERVOIR NEAR GOODRICH, TX
08064700 TEHUACANA CREEK NEAR STREETMAN, TX 08066191 LIVINGSTON RESERVOIR OUTFLOW WEIR NEAR GOODRICH, TX (DISCONTINUED)
08064800 CATFISH CREEK NEAR TENNESSEE COLONY, TX (DISCONTINUED) 08066200 LONG KING CREEK AT LIVINGSTON, TX
08065000 TRINITY RIVER NEAR OAKWOOD, TX 08066250 TRINITY RIVER NEAR GOODRICH, TX
08065200 UPPER KEECHI CREEK NEAR OAKWOOD, TX 08066280 BLUFF CREEK TRIB NEAR LIVINGSTON, TX (DISCONTINUED) HYDROLOGIC NETWORK
08065320 MAYES BR NEAR LATEXO, TX (DISCONTINUED) 08066300 MENARD CREEK NEAR RYE, TX LOWER TRINITY RIVER BASIN
08065330 HOUSTON COUNTY LAKE NEAR CROCKETT, TX 08066400 BIG CREEK NEAR SHEPHERD, TX (DISCONTINUED)
08065350 TRINITY RIVER NEAR CROCKETT, TX 08066500 TRINITY RIVER AT ROMAYOR, TX
08065500 TRINITY RIVER NEAR MIDWAY, TX (DISCONTINUED) 08067000 TRINITY RIVER AT LIBERTY, TX
08065700 CANEY CREEK NEAR MADISONVILLE, TX (DISCONTINUED) 08067070 CWA CANAL NEAR DAYTON, TX
08065800 BEDIAS CREEK NEAR MADISONVILLE, TX 08067100 TRINITY RIVER NEAR MOSS BLUFF, TX U.S. ARMY ENGINEER DISTRICT, FORT WORTH September 2019
08066000 TRINITY RIVER AT RIVERSIDE, TX 08067118 LAKE CHARLOTTE NEAR ANAHUAC, TX
08066100 WHITE ROCK CREEK NEAR TRINITY, TX (DISCONTINUED) 08067215 OLD RIVER CUTOFF NEAR MOSS BLUFF, TX
08066170 KICKAPOO CREEK NEAR ONALASKA, TX 08067252 TRINITY RIVER AT WALLISVILLE, TX PLATE 5 - 1c
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LIST OF U.S.G.S. GAGES County EAST FORK TRINITY RIVER
GAGE ID: LOCATION: GAGE ID: LOCATION:
08057500 HONEY CREEK SWS NO. 11 NEAR MCKINNEY, TX (DISCONTINUED) 08060000 E FORK TRINITY RIVER ABOVE PILOT GROVE NEAR LAVON, TX (DISCONTINUED)
08058000 HONEY CREEK SWS NO. 12 NEAR MCKINNEY, TX (DISCONTINUED) 08060500 LAVON LAKE NEAR LAVON, TX HYDROLOGIC NETWORK
08058500 HONEY CREEK NEAR MCKINNEY, TX (DISCONTINUED) 08061000 E FORK TRINITY RIVER NEAR LAVON, TX EAST FORK TRINITY RIVER BASIN
08058900 E FORK TRINITY RIVER AT MCKINNEY, TX (DISCONTINUED) 08061500 E FORK TRINITY RIVER NEAR ROCKWALL, TX (DISCONTINUED)
08059000 E FORK TRINITY RIVER NEAR MCKINNEY, TX 08061540 ROWLETT CREEK NEAR SACHSE, TX
08059200 ARLS BRANCH NEAR WESTMINSTER, TX (DISCONTINUED) 08061550 LAKE RAY HUBBARD NEAR FORNEY, TX
08059350 INDIAN CREEK AT SH 78 NEAR FARMERSVILLE, TX 08061551 E FORK TRINITY RIVER BLW LAKE RAY HUBBARD NEAR FORNEY, TX
08059400 SISTER GROVE CREEK NEAR BLUE RIDGE, TX 08061700 DUCK CREEK NEAR GARLAND, TX (DISCONTINUED) U.S. ARMY ENGINEER DISTRICT, FORT WORTH September 2019
08059500 SISTER GROVE CREEK NEAR PRINCETON, TX (DISCONTINUED) 08061750 E FORK TRINITY RIVER NEAR FORNEY, TX - - —
08059590 WILSON CREEK DWS OF HWY 75 AT MCKINNEY, TX 08062000 E FORK TRINITY RIVER NEAR CRANDALL, TX Henderson
County PLATE 5 - 1d
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GAGE ID:  LOCATION: GAGE ID:  LOCATION: GAGEID:  LOCATION: GAGEID:  LOCATION:
413080 FARMERSVILLE.TX  CLL023  FAIRVIEW 1.5 ESE. TX 08057500 HONEY CREEK SWS NO. 11 NEAR MCKINNEY, TX (DISCONTINUED) 08060000 E FORK TRINITY RIVER ABOVE PILOT GROVE NEAR LAVON, TX (DISCONTINUED)
413370 FRISCO. TX OLL026  MCKINNEY 1.6 ESE 08058000 HONEY CREEK SWS NO. 12 NEAR MCKINNEY, TX (DISCONTINUED) 08060500 LAVON LAKE NEAR LAVON, TX
415094  LAVON DAM. TX CLL030  ANNA 3.7 SSW. TX 08058500 HONEY CREEK NEAR MCKINNEY, TX (DISCONTINUED) 08061000 E FORK TRINITY RIVER NEAR LAVON, TX
415766 MCKINNEY 3 S. TX CLLO37  WYLIE 2.9 SW TX 08058900 E FORK TRINITY RIVER AT MCKINNEY, TX (DISCONTINUED) 08061500 E FORK TRINITY RIVER NEAR ROCKWALL, TX (DISCONTINUED)
410262 ANNA, TX CLLO44  MURPHY 0.9 SSW. TX 08059000 E FORK TRINITY RIVER NEAR MCKINNEY, TX 08061540 ROWLETT CREEK NEAR SACHSE, TX
411573 CELINA, TX CLLO75 PROSPER 1.0 ENE, TX 08059200 ARLS BRANCH NEAR WESTMINSTER, TX (DISCONTINUED) 08061550 LAKE RAY HUBBARD NEAR FORNEY, TX
417588  RICHARDSON, TX CLLO77 BLUE RIDGE 5.1 ESE, TX | 08059350 INDIAN CREEK AT SH 78 NEAR FARMERSVILLE, TX 08061551 E FORK TRINITY RIVER BLW LAKE RAY HUBBARD NEAR FORNEY, TX
CLLO13  CELINA7.3NE, TX GA0005 VAN ALSTYNE 0.2 E, TX 08059400 SISTER GROVE CREEK NEAR BLUE RIDGE, TX 08061700 DUCK CREEK NEAR GARLAND, TX (DISCONTINUED)
CLLO18  PLANO 5.3 W, TX GA0011  WHITEWRIGHT 6.5 W, TX 08059500 SISTER GROVE CREEK NEAR PRINCETON, TX (DISCONTINUED) 08061750 E FORK TRINITY RIVER NEAR FORNEY, TX
08059590 WILSON CREEK DWS OF HWY 75 AT MCKINNEY, TX 08062000 E FORK TRINITY RIVER NEAR CRANDALL, TX

TRINITY RIVER BASIN, TEXAS

LAVON DAM AND LAKE
EAST FORK TRINITY RIVER

REAL TIME WATER CONTROL
BASE MAP

U.S. ARMY ENGINEER DISTRICT, FORT WORTH September 2019
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U.S. ARMY

REGULATION

A. Conservation

B. Flood Control

LAKE STAGE

LAKE CONDITIONS

Rising, standing,
or falling

Rising, standing,
or falling

Rising or standing

Rising or standing

TABLE 7-1

Downstream Control Points

Lake elevation at or
below 492.0

|. Lake elevation between
492.0 and 503.5

Il. Lake elevation above
503.5

Il. Lake elevation above
506.5

LAVON DAM AND LAKE

NORMAL SCHEDULE FOR LAKE REGULATION

OPERATION

No flood control releases will be made at or below the top of conservation pool (elevation 492.0). Releases from the conservation storage
will be made as instructed from the Fort Worth District Water Management Office in accordance with applicable water supply contract
agreements with USACE.

If the lake level is above elevation 492.0 feet (top of conversation pool) and forecast to remain below elevation 503.5 feet, releases will be
made not to exceed the control point capacities shown in Table 7-1.

When conditions permit, flood releases from Lavon Lake may be restricted for a period of time to allow downstream fields and areas behind
downstream levees to drain. Flow rates up to 2,000 cfs at USGS gage East Fork of the Trinity River nr Forney, Texas, located about 1.8 miles
downstream of Lake Ray Hubbard Dam, have not been known to negatively impact drainage of downstream areas.

When a receding pool approaches elevation 492.75 feet under a condition of low inflow, flood releases may be transitioned as per the guidance
presented in Table 7-3 to taper the recession down to top of conservation pool.

When the lake level is above or forecasted to rise above top of flood control pool elevation 503.5 feet refer to Plate 7-8 (Inflow vs. Outflow) for
release guidance.

As indicated by Plate 7-8, all tainter gates should be fully open as the pool rises above elevation 506.5 feet. When the lake falls below
elevation 506.5 feet, refer to Plate 7-8.

TABLE 7-3

Low Flood Pool Typical Release Rates

*Daily Avg Release Rates TRINITY RIVER BASIN, TEXAS

Pool Elevation Range Flood Pool Range

River Channel and
USGS Gaging Station

Control Capacity
(cfs)

East Fork near Crandall
Trinity River near Rosser

Trinity River near Oakwood

8.000
15,000

24,000

619} _ (%) (cf5) LAVON DAM AND LAKE
492.00 - 492.25 0.0-19 0-200 EAST FORK TRINITY RIVER
49225 — 492.50 19-37 0400
402,50 - 492.75 3.7-56 0-400 NORMAL REGULATION PLAN

*With low flow outlets out of service, minimum release is about 400 cfs via a tainter gate.
Desired daily average rate of release over a several day period will vary with prevailing rates of
inflow, lake evaporation, and water supply withdrawals. General objective is to evacuate from

AND FLOOD CONTROL

FOR CONSERVATION RELEASES

5.6% to 3.7% of the flood pool in about one week, from 3.7% to 1.9% the following week, then
from 1.9% to top of conservation pool (492.0) over an additional two to three-week period. Daily
water supply withdrawals plus lake evaporation may exceed 400 DSF during the warmer months
of the vear.

JU.S. ARMY ENGINEER DISTRICT, FORT WORTH

September 2019
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U.S. ARMY

LAVON DAM AND LAKE
EMERGENCY REGULATION PLAN

INSTRUCTIONS TO LAKE MANAGER FOR USE WHEN COMMUNICATIONS WITH DISTRICT OFFICE FAIL

LAKE STATUS CONDITION
A. Rising, standing, or falling I. Lake elevation at or below 492.0
B. Rising, standing, or falling Il. Lake elevation above 492.0

but below 503.5

C. Rising, standing or falling IV. Lake elevation at or above 503.5

D. Standing or falling V. Lake elevation at or above 506.5

GATE OPERATION INSTRUCTIONS
1. The tainter gates will be operated in a manner prescribed by the manufacturer.
2. A complete log of all gate operations will be maintained for each gate.

OPERATION

Make releases from conservation storage as previously instructed by the Fort Worth District Water Management Office.

If flood releases are in progress when communications fail and releases are not required by Plate 7-9 (Rate of Rise vs. Outflow),
close the gates as soon as one of the following conditions occur:

1) One or more inches of rain is experienced at or below the dam in 6 hours or less;

2) 6 hours of time elapse after losing communications.
Leave gates closed until communications are restored unless the rate of rise of the reservoir when applied to Plate 7-9, indicates
releases are required, then operate in accordance with Plate 7-8. If releases are required as per Plate 7-9, and low flow outlet
releases are in-progress, shut the low flow gates.

If no flood releases are in progress, continue conservation releases as previously instructed by the Fort Worth District Water
Management Office. Do not start any flood releases unless the rate of rise of the lake when applied to Plate 7-9, indicates releases
are required, then operate in accordance with Plate 7-9.

As the lake rises near the top of the lowest tainter gate, conditions should be closely monitored to ensure continous overflow of a
tainter gate does not occur. Absent the presence of large debris which might damage a tainter gate should it be washed over the top
of the gate, a small amount of discontinous overwash due to wind-wave action is generally acceptable. If continuous overflow of a
gate begins to occur, raise the affected gate(s) the minimum amount required to stop continuous overflow.

Operate in accordance with Plate 7-9 and the Gate Operations Instructions found on this plate.

As indicated by Plate 7-8, all tainter gates should be fully open as the pool rises above elevation 506.5 feet. When the lake falls
below elevation 506.5 feet, refer to Plate 7-8.

Maintain the maximum gate opening attained under the previous operations until the lake level recedes to elevation 503.5, then
reduce releases as required to maintain elevation 503.5 as best as possible by matching the rate of release to the rate of inflow.

TRINITY RIVER BASIN, TEXAS
LAVON DAM AND LAKE
EAST FORK TRINITY RIVER

EMERGENCY REGULATION PLAN

JU.S. ARMY ENGINEER DISTRICT, FORT WORTH September 2019
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ELEVATION (FEET)

510

505

500

495

490

485

480

475

470

465

460

455

450

DISCHARGE (CFS)

OUTLET WORKS CONSISTS OF FIVE 36-INCH DIAMETER CONDUITS LOCATED IN THE FIVE CENTER SPILLWAY PIERS NO. 5,
NO. 6, NO. 7, NO. 8 AND NO. 9 AND CONTROLLED BY TWO 3' X 4' MANUALLY OPERATED SLIDE GATES AT THE INTAKES.
THE ONLY EXISTING DATA FOR THIS PLATE WAS FOR THREE LOW FLOW CONDUITS AT THE INVERT ELEVATION OF 453.0
FEET AND ONE AT 472.0 FEET. THE DATA WAS ESTIMATED FOR THE LOW FLOW WITH AN INVERT ELEVATION OF 482.0

THE DATUM CONVERSION FROM NGVD29 TO NAVD88 IS: NGVD29 + 0.0 FEET = NAVD88 FOR
LAVON DAM AND LAKE.

2017 PMF STUDY MAXIMUM WATER SURFACE ELEVATION 509.3 /
TOP.OF TAINTER GATES.AND.TOP OF FLOOD_CONTROL POQL ELEVATIQ N.Aofa S5 S e s P ey eyt A s e sy gt Apes P ppee sy e el A e i ey et S P g sy gt Apel P Ppe i et et S P i e A P P e
TOP OF CONSERVATION POOL ELEVATION 492.0 —7 / ______
3 FU\.\_
(ﬁG/M/ / S
\\ U
/ \)\’\'
Z INVERT ELEVATION 482.0_ _ A
\Z
) LGP A
PEN <
e GATE PO = // )*V
Lo L IsPuwAvcmestazss | | 515> 56 e ) e e e e e e
~~_INVERT ELEVATION 472.0 __ // //
/ //
y L —
......... INVERT ELEVATION 453.0.
0 50 100 150 200 250 300 350 400 450 500 550 600 650 700

TRINITY RIVER BASIN, TEXAS
LAVON DAM AND LAKE
EAST FORK TRINITY RIVER

LOW FLOW CONDUITS RATING CURVES
5 - 36" DIAMETER CONDUITS
1 AND 5 GATES FULLY OPEN

U.S. ARMY ENGINEER DISTRICT, FORT WORTH September 2019
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LAKE ELEVATION (FEET)

520

515

510

505

500

495

490

485

480

475

470

2017 PMF STUDY MAXIMUM DESIGN WATER SURFACE ELEVATION |509.3 1
__________ P Y (S N A A A AN J AU F AU N SN P SN DU SO DU S DU S U S (U S A A A N A U S P SN P SUN DU SO DU S S S S S A S A N A NI AP N SN U S P SN DU S DU S S S S Z----.----.----.----
=
1
—
//
—
TOP OF TAINTER GATES AND TOP OF FLOOD CONTROL POOL ELEVATION 503.5 T
---------- -Z------------------------------------------------------------ -e|-= --------------------------------------------7‘-------------------------------------------- B R L A P R e
w "
5 \,‘i"p?}/‘/
~ N\
/L':P Q\GP:‘?’S?//
A NE
< AN
& WA
5 B
/5— ________________________________________ T | ] TOP OF CONSERVATION POOL ELEVATION 492.0_ | | | . | . | |\ | ] O O O o
= 7
o
S
O L~
¥ 7
~ //
//
/
/|

/s

ILLWAY CREST ELEVATION 475.5

0

10

20 30 40 50 60 70 80 9 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300
DISCHARGE (IN THOUSAND CFS)

310 320 330 340 350 360 370 380 390 400

12 - 40" X 28' TAINTER GATES CONTROL THE SPILLWAY WHICH IS AN OGEE WEIR WITH 480" NET
LENGTH.

THE DATUM CONVERSION FROM NGVD29 TO NAVD88 IS: NGVD29 + 0.0 FEET = NAVD88 FOR
LAVON DAM AND LAKE.

TRINITY RIVER BASIN, TEXAS

LAVON DAM AND LAKE
EAST FORK TRINITY RIVER

SPILLWAY RATING CURVES
1 GATE AND 12 GATES FULLY OPEN

U.S. ARMY ENGINEER DISTRICT, FORT WORTH September 2019
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LAKE ELEVATION (FEET)

520

515

510

505
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495
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485

480

475

470

465

460

455

450
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el
A
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7
100 200 300 400 500 600 700 800 900 1,000 1,100 1,200
EVAPORATION (DAY SECOND-FEET)
TRINITY RIVER BASIN, TEXAS
Parameter values refer to observed pan evaporation in inches from Texas Water Development Board Class LAVON DAM AND LAKE
"A" pan. A pan coefficient of 0.71 was applied to the observed evaporation to obtain the evaporation from EAST FORKTRINITY RIVER
the lake surface.
EVAPORATION CURVES
THE DATUM CONVERSION FROM NGVD29 TO NAVD88 IS: NGVD29 + 0.0 FEET = NAVD88 FOR U.S. ARMY ENGINEER DISTRICT, FORT WORTH September 2019

LAVON DAM AND LAKE.
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LAKE ELEVATION (FEET)
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1. SPILLWAY EQUIPPED WITH TWELVE 40' X 28' TAINTER GATES.
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SPILLWAY CREST ELEVATION 475.5

0 2,500 5,000 7,500 10,000 12,500 15,000

17,500
DISCHARGE (CFS)

THE DATUM CONVERSION FROM NGVD29 TO NAVD88 IS: NGVD29 + 0.0 FEET = NAVD88 FOR
LAVON DAM AND LAKE.

2. GATE OPENING IS THE VERTICAL DISTANCE BETWEEN THE GATE LIP AND

THE GATE SEAT (ELEVATION 475.5).

3. RATING FOR ONE GATE FULLY OPEN IS BASED ON ONE-TWELFTH OF TOTAL
DISCHARGE RATING.

4. TOTAL DISCHARGE THROUGH TWO OR MORE GATES IS EQUAL TO THE SUM OF
THE DISCHARGES THROUGH EACH GATE.

5. THE ZONE OF INDETERMINATE FLOW INDICATES THE RANGE IN WHICH THE GATE
DISCHARGE IS TRANSITIONING BETWEEN FREE WEIR FLOW AND ORIFICE FLOW.

20,000 22,500 25,000 27,500 30,000 32,500

35,000

TRINITY RIVER BASIN, TEXAS

EAST FORK TRINITY RIVER

LAVON DAM AND LAKE

SPILLWAY RATING CURVES
PARTIAL GATE OPENING
FOR ONE 40' X 28' GATE

U.S. ARMY ENGINEER DISTRICT, FORT WORTH

September 2019
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_APRON ELEVATION 418.0___
415
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DISCHARGE (CFS)

ULTIMATE CONDITIONS RATING REFLECTS CONSIDERATION OF ESTIMATED MAXIMUM CHANNEL
EROSION DOWNSTREAM OF THE END SILL.

LAVON DAM AN

D LAKE.

THE DATUM CONVERSION FROM NGVD29 TO NAVD88 IS: NGVD29 + 0.0 FEET = NAVD88 FOR

TRINITY RIVER BASIN, TEXAS

LAVON DAM AND LAKE
EAST FORK TRINITY RIVER

TAILWATER RATING CURVES

AT STILLING BASIN

U.S. ARMY ENGINEER DISTRICT, FORT WORTH
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0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360
DISCHARGE (THOUSAND CFS)
OPERATING INSTRUCTIONS TRINITY RIVER BASIN, TEXAS
1. When the lake begins to rise, adjust the outflow each hour on the basis of the average inflow for the preceding two hours and the current lake elevation, LAVON DAM AND LAKE
as indicated by the curves, until the gates are fully opened. As long as the lake level continues to rise, do not reduce the current rate of release by closing EAST FORKTRINITY RIVER
gates.
INDUCED SURCHARGE CURVES
2. When the lake level is above elevation 503.5 and starts to fall, maintain current gate openings until the lake level recedes to elevation 503.5 and then close INFLOW VS. OUTFLOW
gates sufficiently to reduce releases and maintain elevation 503.5 as nearly as possible. Should the lake starts to rise again., maintain current rate of release
until the lake peaks, unless a greater release is indicated by these curves, then resume operation as above. U.S. ARMY ENGINEER DISTRICT, FORT WORTH September 2019
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OUTFLOW (1000 CFS)
EMERGENCY OPERATING INSTRUCTIONS TRINITY RIVER BASIN, TEXAS
For Lake Regulation When Communications Fail LAVON DAM AND LAKE
EAST FORKTRINITY RIVER
1. When the lake begins to rise, adjust the outflow each hour on the basis of the average rate of rise for the preceding two hours and the EMERGENCY RESERVOIR OPERATION SCHEDULE
current lake elevation, as indicated by the curves, until the gates are fully open. As long as the lake continues to rise, do not reduce the RATE OF RISE VS. OUTFLOW
current rate of release by closing gates. )
2. When the lake is above elevation 503.5 and begins to fall, maintain current gate openings until the lake leved recedes to elevation 503.5 U:S. ARMY ENGINEER DISTRICT, FORT WORTH September 2019
and then close gates sufficiently to reduce releases and maintain elevation 503.5 as nearly as possible.
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LAKE ELEVATION (FEET)

AREA (ACRES)
40,000 35,000 30,000 25,000 ,000 15,000 10,000 5,000 0
520 520
TOP OF DAM ELEVATION 514.0
510 510
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SPILLWAY CREST POOL E o
>
470 470 5
460 460
450 450
440 440
0 100,000 200,000 300,000 400,000 500,000 600,000 700,000 800,000 900,000 1,000,000 1,100,000 1,200,000
CAPACITY (ACRE-FEET)
LAVON LAKE VOLUMETRIC SURVEY UP TO ELEVATION 492.0 FEET WAS PERFORMED BY TRINITY RIVER BASIN, TEXAS
THE TEXAS WATER DEVELOPMENT BOARD IN JULY 2011. LAVON DAM AND LAKE
EAST FORK TRINITY RIVER
THE DATUM CONVERSION FROM NGVD29 TO NAVDS8 IS: NGVD29 + 0.0 FEET = NAVD88 FOR AREA AND CAPACITY CURVES
LAVON DAM AND LAKE.
U.S. ARMY ENGINEER DISTRICT, FORT WORTH September 20194
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DELIBERATE IMPOUNDMENT BEGAN: 09/14/1953

RECORD LAKE ELEVATION AND DATE: 504.59 NGVD29

THE CONSERVATION POOL WAS RAISED ON DECEMBER 1, 1975 FROM ELEVATION 472.0 TO

ELEVATION 492.0 FEET NGVD29

THE SPILLWAY CREST WAS RAISED ON DECEMBER 1, 1975 FROM ELEVATION 462.0 TO

ELEVATION 475.5 FEET NGVD29

= | AKE ELEVATION

=—SPILLWAY CREST ELEVATION 475.5

TOP OF CONSERVATION POOL ELEVATION 492.0

ALL ELEVATIONS REFERRED TO ON THIS PLATE, UNLESS NOTED OTHERWISE, ARE IN FEET, NATIONAL GEODETIC VERTICAL DATUM OF 1929 (NGVD29).

THE DATUM CONVERSION FROM NGVD29 TO NAVDS88 IS: NGVD29 + 0.0 FEET = NAVD88 FOR LAVON DAM AND LAKE.
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LAVON DAM STAGE FREQUENCY
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ANNUAL CHANCE EXCEEDANCE TRINITY RIVER BASIN, TEXAS
= « «CREST/SPILLWAY = PMF ELEVATION ® EVENTS BEST ESTIMATE LAVON DAM AND LAKE

EAST FORK TRINITY RIVER

ANNUAL PEAK
ELEVATION FREQUENCY

ALL ELEVATIONS REFERRED TO ON THIS PLATE, UNLESS NOTED OTHERWISE, ARE IN FEET, NATIONAL GEODETIC VERTICAL DATUM OF 1929 (NGVD29).

THE DATUM CONVERSION FROM NGVD29 TO NAVDS88 IS: NGVD29 + 0.0 FEET = NAVD88 FOR LAVON DAM AND LAKE. U.S. ARMY ENGINEER DISTRICT, FORT WORTH September 2019
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CORPS OF ENGINEERS

U.S. ARMY

510.0

505.0

500.0

495.0

490.0

LAKE ELEVATION IN FEET

485.0

480.0

475.0

470.0

LAVON LAKE

{ NOTE: POOL ELEVATION DURATION CURVE WAS DEVELOPED FROM THE MIDNIGHT POOL ELEVATIONS
FROM MAY 10, 1979 TO JANUARY 1, 2018. THE CONSERVATION POOL WAS RAISED ON
DECEMBER 1, 1975 FROM ELEVATION 472.0 TO ELEVATION 492.0 FEET NGVD29. MAY 10, 1979

IS THE DATE THE CONSERVATION POOL FILLED FOR THE FIRST TIME.

Xy
\ TOP OF CONSERVATION POOL ELEVATION 492.0
\
\\
\\
TOP OF SPILLWAY ELEVATION 475.5
TOP OF CONSERVATION POOL ELEVATION 472.0 BERORE DECEMBER 1975
10 20 30 40 50 60 70 80 90

PERCENT OF TIME LAKE ELEVATION EQUAL OR EXCEEDED

100

ALL ELEVATIONS REFERRED TO ON THIS PLATE, UNLESS NOTED OTHERWISE, ARE IN FEET, NATIONAL GEODETIC VERTICAL DATUM OF 1929 (NGVD29).
THE DATUM CONVERSION FROM NGVD29 TO NAVDS88 IS: NGVD29 + 0.2 FEET = NAVD88 FOR LAVON DAM AND LAKE.

TRINITY RIVER BASIN, TEXAS
LAVON DAM AND LAKE
EAST FORK TRINITY RIVER

LAKE ELEVATION DURATION

U.S. ARMY ENGINEER DISTRICT, FORT WORTH

September 2019
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CORPS OF ENGINEERS U.S. ARMY
FORT WORTH DISTRICT
ORGANIZATION FOR LAKE REGULATION
DISTRICT ENGINEER
Engineering and Construction
Division
Water Resources Branch
Watersl\/elzirt]iz:\)gr;]ement H&H Studies Section
m————————
|
|
|
: Lake Offices
|
|
|
[
______ - - - - - - - -"-"-"-"-"F-""”" """ """ "”"”""="""""""\VwW -~ -~ -~ -~"-~"-"»="-=»¥="-=»”"-"?-"-"="="—""=""="—""="—""”™"/"¥"¥"/—""/""—""”""”
U.S. Geological National Weather Other State and Federal
Survey Service Agencies

LINES OF COMMAND AUTHORITY

LINES OF DIRECT COMMUNICATION

TRINITY RIVER BASIN, TEXAS
LAVON DAM AND LAKE
EAST FORK TRINITY RIVER

ORGANIZATION FOR

FLOOD CONTROL REGULATION

U.S. ARMY ENGINEER DISTRICT, FORT WORTH September 2019
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CORPS OF ENGINEERS

U.S. ARMY

FORT WORTH DISTRICT CORPS OF ENGINEERS
01AUGZ015S

RESERVCIR REPORT FOR SATURDAY
RESERVOCIR ELEVATION TOF MEAN MEAN
osCo CONS INFLOW TURBINE PUMP OTHER
FT-NGVD POOL DsF DsSF MGD DsSF
EED RIVER BASIN
Cooper 435 .78 440.0 —1ls2 —_ 18.618 s
Wright Patwm 235 .53 226 .3 220% — 49 .706 9907
Bok Sandlin 337.08 337.5 -223 - - Q
Lake © Pine 230.81 230.0 -221 - - 301
Caddo 169 .30 168.5 1362 - - 3141
NECHES RIVER BASIN
Sam Rayburn lee .72 le4.4 3587 1671 —_ 9487
B.A. Steinh 8z2.086 832.0 2841 872 —_— 10477
TRINITY RIVER BASTN
Bridgeport 835 .67 836 .0 —494 —_ —_ ]
Eagle Mount 648 .96 649.0 168 —_ &1.781 169
Lake Worth 593.14 594.0 106 —_ 82 .316 o
Benbroock &695.18 694 .0 -21 - 167 .65% o
Joe Peol 532.15 522.0 23 - 9.236 358
Mountain Ck 458 .14 457 .0 307 - - Q
Ray Rocberts &37 .82 &632.5 -273 - 11.625 1939
Lewisville 528.47 5zz2.0 2092 o TE6.75%9 48044
Grapevine 553 .33 535.0 —227 —_ —_ lees
Lavon 4392 .66 492.0 122 - 410.157 324
Ray Hubkbard 435.45 435.5 153 - 212.700 o]}
Cedar Creek 321.39 3z2z2.0 5O - Z8.040 o]
Navarre Mil 429 .39 424 .65 -294 - 9.420 1484
Bardwell 421.51 421.0 -1 —_— &.470 1732
Richland Cr 215.32 315.0 2191 - &3.240 1870
BRAZCS RIVER BASIN
Possum King 839,34 $93.0 422 - - 201
Granbury 592 .64 692 .7 —-161 - 72.250 2
Whitney B3z .96 533.0 277 846 - 25
Acguillas 537.22 537.5 —-14 - - 1
Waco 46l .92 462.0 81 - 46 .751 &0
Proctor 1lleg8.98 1llez2.0 111 —_ 2.176 145¢
Belton 594 .92 594.0 1089 —_ 58.305 1293
Stillhcuse 622.11 622.0 -13 - 0.000 1
Georgetown 780.27 731.0 & —_— 51.045 o
Granger 504 .48 504.0 Es - 4.408 121
Somerville 247 .68 238.0 122 —— 4.377 2166
Limestone 362.08 363.0 —137 —— —— 29
COLORADC RIVER BASIN
Twin Buttes 1900.36 15940.2 -9 - - Q
©.C. Fisher 1872.74 1508.0 -9 - 0.000 0
<.H. Ivie 1510.48 1551.5 - - —_ -
Hords Cresk 1886.20 1200.0 1 —_ 0.000 1
Buchanan 1007.43 1020.5 —_ —_ —_ ——
Marshall Fo 670.40 681.0 —-21l¢ 202 - 0
GUADAILUPE RIVER BASIN
Canyon s08.27 %09.0 176 260 —_— Q
Pumpage below dam (MGED) : Grapevine 7.515, and Bel

Total cutflow includes this and pumpage tabulated.

Preliminary data——Inflcow not adjusted for wind effect,

= Sadiment Pocl

= Conserwvation Pool
Power Pool

= Flood Peol

= Surcharge Pool

r = Not reported today

LRORC R Relw)
I

TNCHES
Q.00 .31
Q.00 .16
Q.00 -
0.00 -
0.00 .23
Q.32 .48
Q.02 —
Q.00 —_
0.00 —_
0.00 .64
Q.00 .34
Q.00 —_
Q.00 .37
Q.00 .25
0.00 -
0.00 -
0.00 .B2
Q.00 .40
Q.00 —_
0.00 .28
0.00 .34
Q.00 .34
0.00 .30
0.00 .41
Q.00 .41
Q.00 .27
0.00 .a7
Q.00 .34
Q.00 .05
.00 -
Q.00 .45
Q.00 .44
Q.00 .34
Q.17 .17

ton 24 .453 .

etoc.

DAILY RELEASES RAIN EVAF Q800

POOL

RELEASE OCCUFRPIED

CFs8

10352
(8}

301
2918

12744
10886

169

358
794
1938
4839
1594
393
]

o]
1484

1864

201
25
&0

1410
1031

91
2169
28

256

%

S8
16
S8

25
86

|9
1¢0
Sz

&9
&4
6l
3]

S
100
87
is
2

100
100
87
100
1z
2

Q
87

38
94

nmomn

0=

hmmOommmaigenno

OmmOomEAnmnn

anoonen

A-F

2564171
367034
158126
16271
22059

251877
57375

356872
181265
33791
4443
87158
3312
165234
207643
164553
13893
488563
648093
2Bl18e
1674
13463

so22
126327
232827
30412
150188
37753
11271
714
35900
2054
136049
152490

15073
14239
50730
1820
5716&5
2927623

2246

TRINITY RIVER BASIN, TEXAS

LAVON DAM AND LAKE

EAST FORK TRINITY RIVER

DAILY REPORT

U.S. ARMY ENGINEER DISTRICT, FORT WORTH

September 2019
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CORPS OF ENGINEERS

U.S. ARMY

Lavon

Monthly Report

SEP2013

DAY: ELEVATIONS
: 0800 : 2400
: FEET-NGVD
1 481.27 481.32
2 481.24 481.26
3 481.20 481.21
4 481.12 481.15
5 481.06 481.08
6 480.97 481.00
7 480.91 480.94
8 480.85 480.87
9 480.79 480.81
10 480.72 480.74
11 480.66 480.67
12 480.60 480.61
13 480.52 480.56
14 480.46 480.49
15 480.40 480.43
16 480.34 480.37
17 480.30 480.31
18 480.22 480.25
19 480.15 480.19
20 480.34 480.18
21 480.33 480.36
22 480.28 480.30
23 480.24 480.25
24 480.19 480.21
25 480.15 480.15
26 480.10 480.12
27 480.04 480.06
28 480.01 480.01
29 480.13 480.15
30 480.10 480.10

222216
221189
220604
219727
218706
217542
216672
215659
214793
213784
212778
211918
211060
210204
209349
208496
207645
206796
205949
205808
208354
207503
206796
206231
205385
204963
204119
203418
205385
204681

MONTHLY TOTAL (DSF)
(A-F)

-17419

EVAP: PUMP: RELEASES : ADJ. : RAIN
: :TURBINE: OTHER :INFLOW:

DSF: DSF: DSF : DSF : DSF : INCH
239 354.7 0 0 19 0.00
211 352.2 0 0 46 0.05

48 314.7 0 0 68 0.00
216 399.1 0 0 58 0.00
172 356.6 0 0 58 0.00
172 482.4 0 0 58 0.00
139 382.6 0 0 58 0.00
160 350.5 0 0 52 0.00
240 320.3 0 0 52 0.00

26 390.5 0 0 52 0.00
355 457.9 0 0 52 0.00
116 381.3 0 0 52 0.00
126 464.3 0 0 52 0.00
142 356.7 0 0 52 0.00
210 288.1 0 0 52 0.00
199 313.5 0 0 52 0.00
125 335.8 0 0 52 0.00
130 409.7 0 0 52 0.00
172 413.7 0 0 52 0.00

52 357.4 0 0 339 2.00

52 120.5 0 0 1456 0.15
157 7117.2 0 0 132 0.00
167 163.3 0 0 58 0.00
114 208.9 0 0 33 0.00
156 328.2 0 0 21 0.00
124 247.4 0 0 14 0.00
171 246.6 0 0 14 0.00

98 218.6 0 0 3 0.00

83 36.5 0 0 1111 1.66

93 89.2 0 0 100 0.00

4480 9218 0. 0. 4284. 3.86
8886 18284 0 8497

TRINITY RIVER BASIN, TEXAS
LAVON DAM AND LAKE
EAST FORK TRINITY RIVER

MONTHLY RESERVOIR REPORT

U.S. ARMY ENGINEER DISTRICT, FORT WORTH September 2019
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Appendix C Lavon Dam and Lake

TABLE 4-8

All Recorded Major Floods at USGS Gages in the East Fork Trinity River Watershed, 1908-2018




Table 4-8 All Recorded Major Floods at USGS Gages in the East Fork Watershed, 1908-2018

East Fork Trinity River near McKinney

(1942-2018)

Sister Grove Creek near Blue Ridge*
(1949-2018)

East Fork Trinity River near Lavon
(1954-1989)

Date Gage Height Peak Discharge Gage Height Peak Discharge Gage Height Peak Discharge

(ft) (cfs) (ft) (cfs) (ft) (cfs)
1908, May — — — — — —
1913, Jul — — 22.00 — — —
1922, Apr — — — — — —
1935, May-Jun — — — — — —
1938, Feb — — — — — —
1941, Jun — — — — — —
1942, Apr 21.00 — — — 23.30 —
1949, May-Jun — — — — — —
1950, May — — 15.77 5,700 — —
1950, Jun 11 17.23 7,430 — — — —
1951, Jun 03 16.29 6,230 — — — —
1952, Apr 23 15.65 3,660 — — — —
1953, Apr 29 16.43 5,350 — — — —
1954, May 12 16.23 4,000 — — — —
1954, Jul 25 — — — — 9.37 556
1955, Feb 20 14.39 1,010 — — — —
1955, May 21 — — — — 6.42 264
1956, May 2-5 15.32 2,340 — — 13.37 1,390
1957, Apr 26 16.65 23,900 — — — —
1957, May — — 16.28 9,080 17.34 39,000
1958, May 2-14 16.87 14,100 — — 14.66 5,830
1958, Oct 10 — — — — 9.04 516
1959, Jun 24 14.27 824 — — — —
1960, Feb 02 — — — — 13.53 1,460
1960, Jul 15 15.20 2,070 — — — —
1961, Jan 1-21 15.10 1,890 — — 14.54 1,980
1962, May 12 — — — — 14.48 1,930
1962, Sep 06 16.75 12,000 — — — —
1963, May 28- Jun 10 15.93 4,680 — — 14.37 1,930
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Table 4-8 All Recorded Major Floods at USGS Gages in the East Fork Watershed, 1908-2018 (Continued)

East Fork Trinity River near McKinney

(1942-2018)

Sister Grove Creek near Blue Ridge*

(1949-2018)

East Fork Trinity River near Lavon
(1954-1989)

Date Gage Height Peak Discharge Gage Height Peak Discharge Gage Height Peak Discharge

(ft) (cfs) (ft) (cfs) (ft) (cfs)
1964, Sep 21-30 16.86 19,000 — — 12.64 1,190
1964, Nov 3-19 16.10 9,620 — — 14.44 2,140
1966, Apr 30- May 1 16.53 11,900 16.55 6,230 16.86 7,400
1967, May 31 16.71 9,470 — — — —
1967, Jun 26 — — — — 13.07 2,060
1968, Mar 20 16.30 7,100 — — — —
1968, May 13 — — — — 13.68 3,380
1969, May 16.69 10,700 15.34 3,750 12.45 3,480
1970, Mar 26 — — — — 15.60 5,700
1970, Apr 26 16.60 7,960 — — — —
1970, Oct 12 — — — — 9.30 6
1971, May 27 11.50 500 — — — —
1971, Dec 16.57 12,300 15.98 5,440 15.59 4,830
1973, Mar 18 — — — — 14.80 4,500
1973, Sep 27- Oct 3 16.68 13,800 — — 15.60 4,270
1974, Jun 08 16.24 4,450 — — — —
1974, Oct- Nov 16.88 21,900 16.75 6,670 14.87 3,890
1976, May 06 — — 8.87 358 — —
1976, Jul 16 — — — — 9.60 52
1977, Mar 19.84 13,100 — — 10.75 835
1977, Apr 19 — — 16.93 4,650 — —
1978, Feb 12 — — — — 9.54 39
1978, Mar 24 — — 9.02 515 — —
1979, May 31- Jun 5 — — 14.81 1,660 14.07 2,800
1980, Jan 22 — — — — 9.64 59
1980, May 15 — — 9.63 375 — —
1981, Jun 05 — — 13.40 1,060 — —
1981, Jul 14 — — — — 10.40 565
1982, May 22.17 61,800 22.50 13,300 15.33 4,530
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Table 4-8 All Recorded Major Floods at USGS Gages in the East Fork Watershed, 1908-2018 (Continued)

East Fork Trinity River near McKinney

(1942-2018)

Sister Grove Creek near Blue Ridge*
(1949-2018)

East Fork Trinity River near Lavon
(1954-1989)

Date Gage Height Peak Discharge Gage Height Peak Discharge Gage Height Peak Discharge

(ft) (cfs) (ft) (cfs) (ft) (cfs)
1983, Feb 28 14.14 1,250 — — 12.95 1,850
1984, Mar 23 — — — — 10.26 446
1984, May 01 — — 13.73 1,140 — —
1985, Mar 21 — — 15.17 1,610 — —
1985, May 29 — — — — 13.12 2,160
1986, Feb 03 — — 17.38 3,100 — —
1986, May 22 — — — — 12.90 2,000
1987, Feb 28- Mar 9 — — 15.30 1,740 13.12 2,160
1987, Dec 26 — — 14.15 1,340 — —
1988, Feb 23 — — — — 10.36 556
1989, Mar 28 — — 27.24 2,970 — —
1989, May-Jun 19.53 7,600 — — 19.55 16,100
1990, May 21.35 31,000 26.59 2,540 — —
1991, Apr 13 — — 16.62 415 — —
1991, Dec 20.16 12,400 24.35 1,480 — —
1993, Feb 26 — — 24.92 1,630 — —
1993, Dec 04 — — 24.06 1,410 — —
1995, May 25 — — 27.64 3,420 — —
1996, Sep 19 — — 14.90 251 — —
1997, Feb 20 — — 19.74 779 — —
1998, Jan 04 — — 17.94 571 — —
1999, May 10 — — 22.16 1,070 — —
2000, Jun 04 — — 24.83 1,610 — —
2001, Feb 16 — — 26.81 2,590 — —
2002, Mar 20 — — 27.07 2,800 — —
2002, Dec 31 — — 21.47 986 — —
2004, Jun 28 — — 20.65 889 — —
2005, Jan 03 — — 26.30 2,250 — —
2006, Mar 20 — — 19.60 763 — —
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Table 4-8 All Recorded Major Floods at USGS Gages in the East Fork Watershed, 1908-2018 (Continued)

East Fork Trinity River near McKinney

(1942-2018)

Sister Grove Creek near Blue Ridge*
(1949-2018)

East Fork Trinity River near Lavon
(1954-1989)

Date Gage Height Peak Discharge Gage Height Peak Discharge Gage Height Peak Discharge

(ft) (cfs) (ft) (cfs) (ft) (cfs)
2007, Apr 25 — — 26.71 3,470 — —
2008, Mar 19 — — 27.65 3,430 — —
2009, Apr 30 — — 26.22 3,120 — —
2009, Oct 26 — — 26.79 3,480 — —
2011, May 2-3 16.72 3,350 22.95 1,560 — —
2012, Mar 20 17.00 3,710 26.35 3,200 — —
2013, Mar 10 13.63 1,410 — 692 — —
2014, Jul 31 15.35 2,030 21.86 1,090 — —
2015, May 10 17.62 2,960 28.74 5,340 — —
2015, Nov 27 17.32 4,170 27.84 4,340 — —
2016, Nov 07 11.78 1,090 — — — —
2017, Aug 13 — — 24.42 2,060 — —
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Table 4-8 All Recorded Major Floods at USGS Gages in the East Fork Watershed, 1908-2018 (Continued)

East Fork Trinity River near Forney East Fork Trinity River near Rockwall** East Fork Trinity River near Crandall***

(1973-2018) (1908-1957) (1949-2018)
Date Gage Height Peak Discharge Gage Height Peak Discharge Gage Height Peak Discharge

(ft) (cfs) (ft) (cfs) (ft) (cfs)
1908, May — — 16.00 — — —
1913, Jul — — — — — —
1922, Apr — — 24.60 — — —
1935, May-Jun — — 23.39 64,800 — —
1938, Feb — — 22.60 57,600 — —
1941, Jun — — 21.00 43,200 — —
1942, Apr — — 24.82 80,000 — —
1949, May-Jun — — — — 21.10 20,800
1950, May-Jun — — 19.80 34,500 22.12 24,000
1951, Jun 16 — — — — 18.45 12,900
1952, Apr 26 — — — — 15.32 4,800
1953, May 02 — — — — 19.87 16,400
1954, May 14 — — — — 15.02 4,600
1955, Jun 19 — — — — 11.48 688
1956, May 03 — — — — 15.45 6,340
1957, May — — 20.80 40,000 22.81 33,000
1958, Apr 27 — — — — 17.81 11,800
1959, Feb 16 — — — — 12.78 1,240
1959, Dec 17 — — — — 15.43 4,720
1961, Jan 09 — — — — 15.38 4,960
1962, Jul 28 — — — — 18.39 11,400
1963, Apr 29 — — — — 17.48 10,100
1964, Sep 23 — — — — 17.13 10,100
1965, Feb 10 — — — — 16.95 9,920
1966, May 01 — — — — 21.25 24,900
1967, Jul 05 — — — — 13.82 2,400
1968, May 12 — — — — 15.27 6,160
1969, May 08 — — — — 20.10 19,300
1970, Feb 25 — — — — 14.85 4,500
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Table 4-8 All Recorded Major Floods at USGS Gages in the East Fork Watershed, 1908-2018 (Continued)

East Fork Trinity River near Forney East Fork Trinity River near Rockwall** East Fork Trinity River near Crandall***

(1973-2018) (1908-1957) (1949-2018)
Date Gage Height Peak Discharge Gage Height Peak Discharge Gage Height Peak Discharge

(ft) (cfs) (ft) (cfs) (ft) (cfs)
1970, Oct 27 — — — — 12.17 998
1971, Dec 10 — — — — 21.25 25,100
1973, Jun 05 — — — — 19.50 18,200
1973, Oct 13-14 13.63 14,400 — — 16.97 9,860
1975, Feb 1-2 14.58 19,000 — — 18.41 15,400
1976, Apr 19-22 11.19 5,140 — — 16.95 9,800
1977, Mar 27-28 16.34 30,400 — — 19.26 19,300
1978, Feb 12-13 8.47 1,230 — — 13.44 1,860
1979, May 3-4 13.22 12,700 — — 15.31 5,680
1980, May 16-17 9.62 2,380 — — 13.27 1,690
1981, Jun 16- Jul 4 12.81 11,000 — — 15.72 8,040
1982, May 13-14 16.14 29,000 — — 17.75 20,500
1983, Feb 21 — — — — 20.15 12,200
1983, Jul 05 11.84 7,300 — — — —
1984, Mar 23-24 11.75 6,980 — — 15.53 2,140
1985, Apr 28-29 17.38 17,900 — — 15.53 15,700
1986, May 18-19 16.37 12,800 — — 17.53 7,990
1987, Mar 18 — — — — 16.12 7,110
1987, May 29 17.40 17,900 — — — —
1987, Dec 26 11.67 1,670 — — — —
1988, Jul 14 — — — — 9.62 2,060
1989, May 17-18 20.96 42,700 — — 23.58 28,400
1990, May 3-5 22.01 53,000 — — 27.17 59,900
1991, Apr 13-14 20.30 38,200 — — 21.97 35,300
1991, Dec 21-22 19.12 28,800 — — 21.95 29,500
1993, Feb 25-26 17.20 17,000 — — 16.43 14,000
1993, Oct 21 — — — — 12.89 8,010
1994, May 13 15.41 9,380 — — — —
1995, May 8-9 18.19 19,400 — — 18.84 16,900
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Table 4-8 All Recorded Major Floods at USGS Gages in the East Fork Watershed, 1908-2018 (Continued)

East Fork Trinity River near Forney East Fork Trinity River near Rockwall** East Fork Trinity River near Crandall***

(1973-2018) (1908-1957) (1949-2018)
Date Gage Height Peak Discharge Gage Height Peak Discharge Gage Height Peak Discharge

(ft) (cfs) (ft) (cfs) (ft) (cfs)
1996, Aug 29- Sep 1 10.78 1,690 — — 5.36 1,540
1997, Apr 04 17.14 14,800 — — 17.37 15,700
1998, Jan 6-7 15.95 9,930 — — 14.09 12,100
1999, May 18-19 17.60 17,900 — — 14.54 10,700
2000, Jun 16-17 15.93 10,600 — — 10.47 7,560
2001, Feb 16-17 18.82 23,600 — — 19.73 22,800
2002, Mar 30-31 16.69 13,600 — — 15.44 12,700
2002, Oct 19 15.51 9,120 — — 9.05 5,650
2004, Jun 07 14.79 6,830 — — — —
2004, Jul 29 — — — — — 5,000
2005, Jan 12-13 15.64 9,550 — — 13.17 10,200
2006, Mar 19-20 17.25 16,200 — — 14.26 11,500
2007, Jun 27-28 17.32 16,600 — — 17.74 16,600
2008, Mar 18-20 19.25 34,800 — — 21.95 23,200
2009, Jun 11-12 17.09 19,700 — — 13.98 10,600
2010, Jan 29-30 16.51 15,500 — — 14.86 11,500
2011, May 25 12.13 1,880 — — — —
2011, Jun 21 — — — — 4.92 1,950
2012, Jan 25 15.68 9,360 — — 12.25 8,940
2013, May 16 12.20 1,690 — — — 2,240
2014, May 09 13.05 2,370 — — 5.56 2,920
2015, May 30- Jun 1 20.57 43,900 — — 23.94 28,200
2015, Nov 28-29 19.65 37,600 — — 22.83 26,800
2017, Aug 17-19 16.05 8,750 — — 9.51 6,820

Notes:
1. *The Sister Grove near Princeton Gage (Sept. 1949 - Jan. 1975) was moved to Sister Grove near Blue Ridge in 1975 as a result of backwater
from an enlarged Lavon Lake.
2. **QGage was removed in 1960 due to construction of Ray Hubbard Lake
3. ***Gage is located on the U.S. Highway 175 Bridge downstream right bridge abutment. From June 1949 to September 1975 gage was located
1,000 feet east of present site on bridge. In September 1975, gage was moved to the bridge abutment where it is presently located.
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Appendix C Lavon Dam and Lake

TABLE 4-9

Lavon Dam and Lake Monthly and Annual Inflow VVolumes in Acre-feet




TABLE 4-9
Lavon Dam and Lake Monthly and Annual Inflow Volumes in Acre-Feet

YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC TOTAL
1953 2,846 4,052 4,161 11,060
1954 21,204 6,891 2,684 23,068 64,180 12,540 0 1,408 2,095 10,719 3,959 534 149,280
1955 2,596 11,342 21,118 14,349 11,306 6,532 3,318 758 4,530 1,845 916 553 79,163
1956 2,170 14,255 2,416 5,887 32,053 982 2,134 2,279 442 1,537 4,393 1,823 70,373
1957 1,726 2,144 12,786 279,307 383,966 57,016 280 2,922 4,054 4,415 86,084 21,491 856,190
1958 31,327 9,616 73,471 124,516 181,701 24,177 7,184 1,067 27,424 1,006 2,333 1,904 485,725
1959 1,567 8,124 13,220 3,543 3,318 13,662 26,222 944 2,495 13,637 10,558 48,592 145,882
1960 51,992 36,215 14,722 12,954 19,662 6,028 17,340 6,569 2,696 3,856 908 60,465 233,406
1961 56,290 37,395 49,615 16,031 21,642 8,922 6,663 165 7,176 9,231 11,169 30,494 254,792
1962 11,601 15,559 11,655 65,533 13,635 37,078 7,055 2,785 85,189 12,127 27,170 17,586 306,972
1963 5,280 5,042 8,827 26,145 94,448 10,725 6,046 20 1,049 0 1,139 1,833 160,552
1964 2,301 1,117 9,975 26,843 46,511 14,023 0 4,278 178,255 15,334 124,984 14,981 438,603
1965 27,226 114,593 8,067 12,673 98,403 18,131 1,674 496 6,897 321 3,150 1,991 293,621
1966 1,900 15,513 7,313 275,586 80,064 7,343 7,625 6,492 8,870 3,009 1,615 1,726 417,055
1967 2,112 1,956 9,781 35,112 52,456 72,588 3,511 91 40,184 22,273 12,327 33,882 286,273
1968 53,719 29,360 177,577 93,929 120,440 17,998 31,976 6,730 18,661 9,092 21,479 29,475 610,436
1969 64,747 73,633 92,830 37,234 232,056 33,801 688 452 1,129 3,917 734 12,802 554,023
1970 10,497 79,477 120,726 91,221 34,850 32,319 702 2,870 12,516 11,431 1,468 2,176 400,252
1971 2,575 6,194 3,408 3,487 5,746 1,343 4,873 4,223 5,258 106,687 19,639 271,668 435,101
1972 1,035 5,665 7,609 6,163 5,597 2,138 222 208 470 8,604 20,501 8,168 66,382
1973 24,617 43,046 84,900 100,107 40,259 67,419 10,923 1,319 76,020 126,884 83,035 38,139 696,669
1974 23,614 14,805 18,494 85,199 26,906 72,368 5,764 3,779 84,180 34,767 191,334 50,692 611,902
1975 37,514 156,129 34,443 60,286 76,988 87,486 9,073 1,793 192 89 1,482 833 466,309
1976 780 1,742 4,780 9,517 19,242 8,591 23,272 855 4,754 6,060 2,366 16,566 98,524
1977 27,432 55,760 143,699 115,521 12,738 6,669 4,508 6,431 5,962 543 2,581 274 382,117
1978 1,783 11,012 21,206 9,557 31,288 14,866 996 3,358 4,005 107 9,404 2,416 109,997
1979 17,054 22,576 86,939 42,477 155,893 34,324 9,656 8,075 837 3,812 131 8,628 390,402
1980 13,301 11,363 6,692 9,551 18,599 7,629 2,388 401 13,351 8,188 3,410 15,132 110,005
1981 5,125 5,841 32,103 20,021 55,647 132,476 22,116 2,265 4,098 247,414 113,184 10,215 650,507
1982 51,268 73,189 30,716 21,884 409,694 75,694 18,950 9,205 1,263 6,268 12,201 55,054 765,387
1983 31,068 90,035 59,594 22,697 29,979 31,532 20,178 5,139 1,258 10,328 7,888 2,866 312,562
1984 5,365 16,100 65,981 21,138 29,320 6,990 692 7,030 5,933 23,227 19,883 100,018 301,676
1985 39,571 56,706 101,813 72,037 77,388 24,084 9,914 6,883 5,139 14,979 40,824 20,654 469,992
1986 6,070 87,094 12,704 66,981 96,634 141,138 19,297 3,971 11,066 7,214 15,521 17,665 485,355
1987 22,814 51,553 88,129 11,246 59,279 76,250 14,053 7,162 9,061 1,839 27,579 67,193 436,158
1988 33,122 24,119 28,451 24,570 8,168 12,070 11,169 8,430 9,824 4,985 12,246 13,623 190,777
1989 35,903 120,466 131,012 43,554 188,060 224,447 68,611 17,090 3,790 6,946 2,832 910 843,622
1990 39,166 110,116 172,995 204,652 291,069 19,680 14,180 16,596 5,879 5,574 15,207 4,023 899,136
1991 38,103 28,265 15,188 101,059 61,171 30,980 5,201 11,574 6,615 110,259 71,398 307,157 786,969
1992 88,115 63,676 94,220 34,079 63,514 84,747 20,388 7,242 14,618 3,836 9,237 54,489 538,161
1993 24,841 148,981 89,367 83,795 38,432 19,127 4,126 9,729 5,643 75,873 25,936 72,110 597,960
1994 12,474 34,533 74,100 34,562 148,304 15,075 75,429 10,671 38,633 127,656 211,431 64,864 847,732
1995 57,763 33,616 164,091 113,575 224,245 41,655 15,826 4,568 8,109 3,443 2,656 7,793 677,341
1996 9,051 9,039 11,951 15,374 13,347 7,664 5,336 9,773 11,778 45,353 229,691 51,170 419,526
1997 13,192 226,466 77,035 143,234 19,813 32,367 9,489 7,934 3,205 18,675 9,876 148,897 710,184
1998 207,966 78,608 109,694 16,991 10,790 8,840 5,018 7,178 10,798 29,848 40,366 138,918 665,016
1999 30,498 24,653 23,320 20,017 79,592 19,411 6,157 5,361 4,826 11,248 10,302 38,355 273,741
2000 13,823 26,690 43,460 35,302 48,134 117,810 5,661 7,456 3,376 19,012 78,455 115,446 514,625
2001 64,400 241,176 161,395 37,361 59,719 7,115 5,841 8,430 19,837 13,611 6,359 58,091 683,336
2002 47,320 90,134 187,621 165,109 73,820 20,404 13,968 7,462 8,103 64,000 11,457 48,393 737,791
2003 25,659 42,439 33,599 18,330 24,891 24,734 8,089 10,187 20,386 7,666 14,307 11,139 241,426
2004 30,847 42,651 44,401 24,758 21,519 74,252 28,114 15,856 8,696 5,058 52,712 24,205 373,069
2005 128,848 30,695 24,772 15,338 10,475 4,437 2,735 2,628 413 2,886 4,594 5,532 233,353
2006 11,024 12,341 48,173 9,261 11,677 3,590 4,491 6,613 6,151 13,174 21,969 23,096 171,561
2007 122,196 14,997 25,889 71,257 145,295 256,048 143,018 22,031 10,893 24,332 5,835 24,153 865,945
2008 8,458 41,102 266,497 87,387 43,560 10,939 2,854 19,438 10,221 3,650 12,704 4,407 511,217
2009 6,897 8,598 33,297 35,830 206,863 11,437 12,807 8,162 25,196 246,390 68,887 54,126 718,491
2010 75,492 148,757 88,264 23,106 16,050 7,527 10,455 7,597 35,209 9,368 15,196 13,375 450,395
2011 13,476 11,961 7,795 19,702 83,057 9,882 3,441 4,304 4,151 8,555 7,706 23,219 197,249
2012 113,145 30,177 124,550 20,860 18,849 13,151 7,454 10,707 7,857 6,680 3,457 12,054 368,941
2013 17,671 8,579 19,660 18,341 22,592 11,992 7,781 3,981 8,497 8,291 7,676 14,125 149,187
2014 5,330 6,200 9,797 18,494 18,387 7,016 15,747 15,188 3,259 10,025 5,453 5,933 120,827
2015 16,285 23,356 99,316 131,411 447,515 151,418 10,046 5,653 6,125 34,118 309,575 277,186 1,512,004
2016 59,682 38,996 94,595 158,148 67,393 129,842 13,371 15,840 15,672 8,295 22,017 5,312 629,162
2017 21,420 23,737 16,453 39,019 11,264 32,662 31,470 95,545 6,536 4,025 6,889 24,498 313,518
2018 7,916 217,358 151,260 29,159 24,316 13,236 10,031 13,442 184,446 276,369 56,137 163,050 1,146,719
2019 84,465

TOTAL 2,039,324 3,133,523 3,912,208  3,615435 5,143,771 2,588,416 867,569 495,647 960,805 1,663,591 2,185,829 2,619,249

AVG 31,374 48,208 60,188 55,622 79,135 39,822 13,502 7,832 17,619 29,846 33,969 42,156 460,317
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Appendix C Lavon Dam and Lake

TABLE 7-4

Area and Capacity Curves

LAVON LAKE - ELEVATION vs. AREA

AREA (IN ACRES)

ELEV 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
448.0 0.000 0.000 0.000 0.000 0.000 0.520 1.040 1.560 2.080 2.600
448.1 3.120 3.640 4.160 4.680 5.200 5.720 6.240 6.760 7.280 7.800
448 .2 8.320 8.840 9.360 9.880 10.400 10.920 11.440 11.960 12.480 13.000
448.3 13.520 14.040 14.560 15.080 15.600 16.120 16.640 17.160 17.680 18.200
448 .4 18.720 19.240 19.760 20.280 20.800 21.320 21.840 22.360 22.880 23.400
448.5 23.920 24.440 24.960 25.480 26.000 26.520 27.040 27.560 28.080 28.600
448.6 29.120 29.640 30.160 30.680 31.200 31.720 32.240 32.760 33.280 33.800
448.7 34.320 34.840 35.360 35.880 36.400 36.920 37.440 37.960 38.480 39.000
448.8 39.520 40.040 40.560 41.080 41.600 42.120 42.640 43.160 43.680 44.200
448.9 44.720 45.240 45.760 46.280 46.800 47.320 47.840 48.360 48.880 49.400
449.0 49.920 50.440 50.960 51.480 52.000 52.520 53.040 53.560 54.080 54.600
449.1 55.120 55.640 56.160 56.680 57.200 57.720 58.240 58.760 59.280 59.800
449.2 60.320 60.840 61.360 61.880 62.400 62.920 63.440 63.960 64.480 65.000
449.3 65.520 66.040 66.560 67.080 67.600 68.120 68.640 69.160 69.680 70.200
449.4 70.720 71.240 71.760 72.280 72.800 73.320 73.840 74.360 74.880 75.400
449.5 75.920 76.440 76.960 77.480 78.000 78.520 79.040 79.560 80.080 80.600
449.6 81.120 81.640 82.160 82.680 83.200 83.720 84.240 84.760 85.280 85.800
449.7 86.320 86.840 87.360 87.880 88.400 88.920 89.440 89.960 90.480 91.000
449.8 91.520 92.040 92.560 93.080 93.600 94.120 94.640 95.160 95.680 96.200
449.9 96.720 97.240 97.760 98.280 98.800 99.320 99.840 100.400 100.900 101.400
450.0 101.900 102.400 103.000 103.500 104.000 111.400 118.700 126.100 133.500 140.800
450.1 148.200 155.600 163.000 170.300 177.700 185.100 192.400 199.800 207.200 214.500
450.2 221.900 229.300 236.700 244.000 251.400 258.800 266.100 273.500 280.900 288.200
450.3 295.600 303.000 310.400 317.700 325.100 332.500 339.800 347.200 354.600 361.900
450.4 369.300 376.700 384.100 391.400 398.800 406.200 413.500 420.900 428.300 435.600
450.5 443.000 450.400 457.800 465.100 472.500 479.900 487.200 494.600 502.000 509.300
450.6 516.700 524.100 531.500 538.800 546.200 553.600 560.900 568.300 575.700 583.000
450.7 590.400 597.800 605.200 612.500 619.900 627.300 634.600 642.000 649.400 656.700
450.8 664.100 671.500 678.900 686.200 693.600 701.000 708.300 715.700 723.100 730.400
450.9 737.800 745.200 752.600 759.900 767.300 774.700 782.000 789.400 796.800 804.100
451.0 811.500 818.900 826.300 833.600 841.000 845.200 849.400 853.500 857.700 861.900
451.1 866.100 870.300 874.400 878.600 882.800 887.000 891.200 895.300 899.500 903.700
451.2 907.900 912.100 916.200 920.400 924.600 928.800 933.000 937.100 941.300 945.500
451.3 949.700 953.900 958.000 962.200 966.400 970.600 974.800 978.900 983.100 987.300
451.4 991.500 995.700 999.800 1004.000 1008.000 1012.000 1017.000 1021.000 1025.000 1029.000
451.5 1033.000 1037.000 1042.000 1046.000 1050.000 1054.000 1058.000 1063.000 1067.000 1071.000
451.6 1075.000 1079.000 1083.000 1088.000 1092.000 1096.000 1100.000 1104.000 1109.000 1113.000
451.7 1117.000 1121.000 1125.000 1129.000 1134.000 1138.000 1142.000 1146.000 1150.000 1154.000
451.8 1159.000 1163.000 1167.000 1171.000 1175.000 1180.000 1184.000 1188.000 1192.000 1196.000
451.9 1200.000 1205.000 1209.000 1213.000 1217.000 1221.000 1226.000 1230.000 1234.000 1238.000
ELEV 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
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Appendix C Lavon Dam and Lake

TABLE 7-4 (Continued)

LAVON LAKE - ELEVATION vs. AREA

AREA (IN ACRES)

ELEV 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
452.0 1242.000 1246.000 1251.000 1255.000 1259.000 1262.000 1266.000 1269.000 1272.000 1275.000
452.1 1279.000 1282.000 1285.000 1288.000 1292.000 1295.000 1298.000 1301.000 1305.000 1308.000
452.2 1311.000 1314.000 1318.000 1321.000 1324.000 1327.000 1331.000 1334.000 1337.000 1340.000
452.3 1344.000 1347.000 1350.000 1354.000 1357.000 1360.000 1363.000 1367.000 1370.000 1373.000
452 .4 1376.000 1380.000 1383.000 1386.000 1389.000 1393.000 1396.000 1399.000 1402.000 1406.000
452.5 1409.000 1412.000 1415.000 1419.000 1422.000 1425.000 1429.000 1432.000 1435.000 1438.000
452.6 1442.000 1445.000 1448.000 1451.000 1455.000 1458.000 1461.000 1464.000 1468.000 1471.000
452.7 1474.000 1477.000 1481.000 1484.000 1487.000 1490.000 1494.000 1497.000 1500.000 1504.000
452.8 1507.000 1510.000 1513.000 1517.000 1520.000 1523.000 1526.000 1530.000 1533.000 1536.000
452.9 1539.000 1543.000 1546.000 1549.000 1552.000 1556.000 1559.000 1562.000 1565.000 1569.000
453.0 1572.000 1575.000 1578.000 1582.000 1585.000 1588.000 1590.000 1593.000 1595.000 1598.000
453.1 1600.000 1603.000 1606.000 1608.000 1611.000 1613.000 1616.000 1619.000 1621.000 1624.000
453.2 1626.000 1629.000 1631.000 1634.000 1637.000 1639.000 1642.000 1644.000 1647.000 1650.000
453.3 1652.000 1655.000 1657.000 1660.000 1662.000 1665.000 1668.000 1670.000 1673.000 1675.000
453.4 1678.000 1680.000 1683.000 1686.000 1688.000 1691.000 1693.000 1696.000 1699.000 1701.000
453.5 1704.000 1706.000 1709.000 1711.000 1714.000 1717.000 1719.000 1722.000 1724.000 1727.000
453.6 1729.000 1732.000 1735.000 1737.000 1740.000 1742.000 1745.000 1748.000 1750.000 1753.000
453.7 1755.000 1758.000 1760.000 1763.000 1766.000 1768.000 1771.000 1773.000 1776.000 1778.000
453.8 1781.000 1784.000 1786.000 1789.000 1791.000 1794.000 1797.000 1799.000 1802.000 1804.000
453.9 1807.000 1809.000 1812.000 1815.000 1817.000 1820.000 1822.000 1825.000 1828.000 1830.000
454.0 1833.000 1835.000 1838.000 1840.000 1843.000 1847.000 1850.000 1854.000 1858.000 1862.000
454.1 1865.000 1869.000 1873.000 1876.000 1880.000 1884.000 1888.000 1891.000 1895.000 1899.000
454 .2 1902.000 1906.000 1910.000 1913.000 1917.000 1921.000 1925.000 1928.000 1932.000 1936.000
454.3 1939.000 1943.000 1947.000 1951.000 1954.000 1958.000 1962.000 1965.000 1969.000 1973.000
454 .4 1977.000 1980.000 1984.000 1988.000 1991.000 1995.000 1999.000 2003.000 2006.000 2010.000
454.5 2014.000 2017.000 2021.000 2025.000 2028.000 2032.000 2036.000 2040.000 2043.000 2047.000
454.6 2051.000 2054.000 2058.000 2062.000 2066.000 2069.000 2073.000 2077.000 2080.000 2084.000
454.7 2088.000 2092.000 2095.000 2099.000 2103.000 2106.000 2110.000 2114.000 2118.000 2121.000
454.8 2125.000 2129.000 2132.000 2136.000 2140.000 2144.000 2147.000 2151.000 2155.000 2158.000
454.9 2162.000 2166.000 2169.000 2173.000 2177.000 2181.000 2184.000 2188.000 2192.000 2195.000
455.0 2199.000 2203.000 2207.000 2210.000 2214.000 2218.000 2223.000 2227.000 2231.000 2236.000
455.1 2240.000 2244.000 2249.000 2253.000 2257.000 2262.000 2266.000 2270.000 2275.000 2279.000
455.2 2283.000 2288.000 2292.000 2296.000 2301.000 2305.000 2309.000 2314.000 2318.000 2322.000
455.3 2327.000 2331.000 2335.000 2340.000 2344.000 2348.000 2353.000 2357.000 2361.000 2366.000
455.4 2370.000 2374.000 2379.000 2383.000 2387.000 2392.000 2396.000 2400.000 2405.000 2409.000
455.5 2413.000 2418.000 2422.000 2426.000 2430.000 2435.000 2439.000 2443.000 2448.000 2452.000
455.6 2456.000 2461.000 2465.000 2469.000 2474.000 2478.000 2482.000 2487.000 2491.000 2495.000
455.7 2500.000 2504.000 2508.000 2513.000 2517.000 2521.000 2526.000 2530.000 2534.000 2539.000
455.8 2543.000 2547.000 2552.000 2556.000 2560.000 2565.000 2569.000 2573.000 2578.000 2582.000
455.9 2586.000 2591.000 2595.000 2599.000 2604.000 2608.000 2612.000 2617.000 2621.000 2625.000
ELEV 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
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Appendix C Lavon Dam and Lake

TABLE 7-4 (Continued)

LAVON LAKE - ELEVATION vs. AREA

AREA (IN ACRES)

ELEV 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
456.0 2630.000 2634.000 2638.000 2643.000 2647.000 2651.000 2655.000 2660.000 2664.000 2668.000
456.1 2672.000 2676.000 2681.000 2685.000 2689.000 2693.000 2697.000 2702.000 2706.000 2710.000
456.2 2714.000 2718.000 2723.000 2727.000 2731.000 2735.000 2739.000 2744.000 2748.000 2752.000
456.3 2756.000 2760.000 2765.000 2769.000 2773.000 2777.000 2781.000 2786.000 2790.000 2794.000
456.4 2798.000 2802.000 2807.000 2811.000 2815.000 2819.000 2823.000 2828.000 2832.000 2836.000
456.5 2840.000 2844.000 2849.000 2853.000 2857.000 2861.000 2865.000 2870.000 2874.000 2878.000
456.6 2882.000 2886.000 2891.000 2895.000 2899.000 2903.000 2907.000 2912.000 2916.000 2920.000
456.7 2924.000 2928.000 2933.000 2937.000 2941.000 2945.000 2949.000 2954.000 2958.000 2962.000
456.8 2966.000 2970.000 2975.000 2979.000 2983.000 2987.000 2991.000 2996.000 3000.000 3004.000
456.9 3008.000 3012.000 3017.000 3021.000 3025.000 3029.000 3033.000 3038.000 3042.000 3046.000
457.0 3050.000 3054.000 3059.000 3063.000 3067.000 3070.000 3074.000 3077.000 3080.000 3084.000
457.1 3087.000 3091.000 3094.000 3097.000 3101.000 3104.000 3107.000 3111.000 3114.000 3117.000
457.2 3121.000 3124.000 3127.000 3131.000 3134.000 3138.000 3141.000 3144.000 3148.000 3151.000
457.3 3154.000 3158.000 3161.000 3164.000 3168.000 3171.000 3175.000 3178.000 3181.000 3185.000
457.4 3188.000 3191.000 3195.000 3198.000 3201.000 3205.000 3208.000 3211.000 3215.000 3218.000
457.5 3222.000 3225.000 3228.000 3232.000 3235.000 3238.000 3242.000 3245.000 3248.000 3252.000
457.6 3255.000 3259.000 3262.000 3265.000 3269.000 3272.000 3275.000 3279.000 3282.000 3285.000
457.7 3289.000 3292.000 3295.000 3299.000 3302.000 3306.000 3309.000 3312.000 3316.000 3319.000
457.8 3322.000 3326.000 3329.000 3332.000 3336.000 3339.000 3343.000 3346.000 3349.000 3353.000
457.9 3356.000 3359.000 3363.000 3366.000 3369.000 3373.000 3376.000 3379.000 3383.000 3386.000
458.0 3390.000 3393.000 3396.000 3400.000 3403.000 3407.000 3410.000 3414.000 3418.000 3421.000
458.1 3425.000 3429.000 3432.000 3436.000 3440.000 3443.000 3447.000 3451.000 3455.000 3458.000
458.2 3462.000 3466.000 3469.000 3473.000 3477.000 3480.000 3484.000 3488.000 3491.000 3495.000
458.3 3499.000 3502.000 3506.000 3510.000 3513.000 3517.000 3521.000 3524.000 3528.000 3532.000
458.4 3535.000 3539.000 3543.000 3547.000 3550.000 3554.000 3558.000 3561.000 3565.000 3569.000
458.5 3572.000 3576.000 3580.000 3583.000 3587.000 3591.000 3594.000 3598.000 3602.000 3605.000
458.6 3609.000 3613.000 3616.000 3620.000 3624.000 3627.000 3631.000 3635.000 3639.000 3642.000
458.7 3646.000 3650.000 3653.000 3657.000 3661.000 3664.000 3668.000 3672.000 3675.000 3679.000
458.8 3683.000 3686.000 3690.000 3694.000 3697.000 3701.000 3705.000 3708.000 3712.000 3716.000
458.9 3719.000 3723.000 3727.000 3731.000 3734.000 3738.000 3742.000 3745.000 3749.000 3753.000
459.0 3756.000 3760.000 3764.000 3767.000 3771.000 3775.000 3779.000 3783.000 3787.000 3791.000
459.1 3795.000 3799.000 3803.000 3807.000 3811.000 3815.000 3819.000 3823.000 3827.000 3831.000
459.2 3835.000 3839.000 3843.000 3847.000 3851.000 3855.000 3859.000 3863.000 3867.000 3871.000
459.3 3875.000 3879.000 3883.000 3887.000 3891.000 3895.000 3899.000 3903.000 3907.000 3911.000
459.4 3915.000 3919.000 3923.000 3927.000 3931.000 3935.000 3939.000 3943.000 3947.000 3951.000
459.5 3955.000 3959.000 3963.000 3967.000 3972.000 3976.000 3980.000 3984.000 3988.000 3992.000
459.6 3996.000 4000.000 4004.000 4008.000 4012.000 4016.000 4020.000 4024.000 4028.000 4032.000
459.7 4036.000 4040.000 4044.000 4048.000 4052.000 4056.000 4060.000 4064.000 4068.000 4072.000
459.8 4076.000 4080.000 4084.000 4088.000 4092.000 4096.000 4100.000 4104.000 4108.000 4112.000
459.9 4116.000 4120.000 4124.000 4128.000 4132.000 4136.000 4140.000 4144.000 4148.000 4152.000
ELEV 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
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Appendix C Lavon Dam and Lake

TABLE 7-4 (Continued)

LAVON LAKE - ELEVATION vs. AREA

AREA (IN ACRES)

ELEV 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
460.0 4156.000 4160.000 4164.000 4168.000 4172.000 4176.000 4180.000 4184.000 4188.000 4192.000
460.1 4196.000 4200.000 4204.000 4208.000 4212.000 4216.000 4220.000 4224.000 4228.000 4232.000
460.2 4236.000 4240.000 4244.000 4248.000 4252.000 4256.000 4260.000 4264.000 4268.000 4272.000
460.3 4277.000 4281.000 4285.000 4289.000 4293.000 4297.000 4301.000 4305.000 4309.000 4313.000
460.4 4317.000 4321.000 4325.000 4329.000 4333.000 4337.000 4341.000 4345.000 4349.000 4353.000
460.5 4357.000 4361.000 4365.000 4369.000 4373.000 4377.000 4381.000 4385.000 4389.000 4393.000
460.6 4397.000 4401.000 4405.000 4409.000 4413.000 4417.000 4421.000 4425.000 4429.000 4433.000
460.7 4437.000 4441.000 4445.000 4449.000 4453.000 4457.000 4461.000 4465.000 4469.000 4474.000
460.8 4478.000 4482.000 4486.000 4490.000 4494.000 4498.000 4502.000 4506.000 4510.000 4514.000
460.9 4518.000 4522.000 4526.000 4530.000 4534.000 4538.000 4542.000 4546.000 4550.000 4554.000
461.0 4558.000 4562.000 4566.000 4570.000 4574.000 4579.000 4584.000 4590.000 4595.000 4600.000
461.1 4605.000 4611.000 4616.000 4621.000 4626.000 4632.000 4637.000 4642.000 4647.000 4652.000
461.2 4658.000 4663.000 4668.000 4673.000 4679.000 4684.000 4689.000 4694.000 4700.000 4705.000
461.3 4710.000 4715.000 4720.000 4726.000 4731.000 4736.000 4741.000 4747.000 4752.000 4757.000
461.4 4762.000 4768.000 4773.000 4778.000 4783.000 4788.000 4794.000 4799.000 4804.000 4809.000
461.5 4815.000 4820.000 4825.000 4830.000 4836.000 4841.000 4846.000 4851.000 4856.000 4862.000
461.6 4867.000 4872.000 4877.000 4883.000 4888.000 4893.000 4898.000 4903.000 4909.000 4914.000
461.7 4919.000 4924.000 4930.000 4935.000 4940.000 4945.000 4951.000 4956.000 4961.000 4966.000
461.8 4971.000 4977.000 4982.000 4987.000 4992.000 4998.000 5003.000 5008.000 5013.000 5019.000
461.9 5024.000 5029.000 5034.000 5039.000 5045.000 5050.000 5055.000 5060.000 5066.000 5071.000
462.0 5076.000 5081.000 5087.000 5092.000 5097.000 5102.000 5108.000 5113.000 5118.000 5124.000
462.1 5129.000 5134.000 5139.000 5145.000 5150.000 5155.000 5161.000 5166.000 5171.000 5177.000
462.2 5182.000 5187.000 5193.000 5198.000 5203.000 5209.000 5214.000 5219.000 5224.000 5230.000
462.3 5235.000 5240.000 5246.000 5251.000 5256.000 5262.000 5267.000 5272.000 5278.000 5283.000
462.4 5288.000 5293.000 5299.000 5304.000 5309.000 5315.000 5320.000 5325.000 5331.000 5336.000
462.5 5341.000 5347.000 5352.000 5357.000 5362.000 5368.000 5373.000 5378.000 5384.000 5389.000
462.6 5394.000 5400.000 5405.000 5410.000 5416.000 5421.000 5426.000 5432.000 5437.000 5442.000
462.7 5447.000 5453.000 5458.000 5463.000 5469.000 5474.000 5479.000 5485.000 5490.000 5495.000
462.8 5501.000 5506.000 5511.000 5516.000 5522.000 5527.000 5532.000 5538.000 5543.000 5548.000
462.9 5554.000 5559.000 5564.000 5570.000 5575.000 5580.000 5586.000 5591.000 5596.000 5601.000
463.0 5607.000 5612.000 5617.000 5623.000 5628.000 5634.000 5640.000 5646.000 5652.000 5658.000
463.1 5664.000 5670.000 5676.000 5682.000 5688.000 5694.000 5700.000 5706.000 5712.000 5718.000
463.2 5724.000 5731.000 5737.000 5743.000 5749.000 5755.000 5761.000 5767.000 5773.000 5779.000
463.3 5785.000 5791.000 5797.000 5803.000 5809.000 5815.000 5821.000 5827.000 5833.000 5839.000
463.4 5845.000 5851.000 5857.000 5863.000 5869.000 5875.000 5881.000 5887.000 5893.000 5899.000
463.5 5905.000 5911.000 5917.000 5923.000 5930.000 5936.000 5942.000 5948.000 5954.000 5960.000
463.6 5966.000 5972.000 5978.000 5984.000 5990.000 5996.000 6002.000 6008.000 6014.000 6020.000
463.7 6026.000 6032.000 6038.000 6044.000 6050.000 6056.000 6062.000 6068.000 6074.000 6080.000
463.8 6086.000 6092.000 6098.000 6104.000 6110.000 6116.000 6122.000 6128.000 6135.000 6141.000
463.9 6147.000 6153.000 6159.000 6165.000 6171.000 6177.000 6183.000 6189.000 6195.000 6201.000
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Appendix C Lavon Dam and Lake

TABLE 7-4 (Continued)

LAVON LAKE - ELEVATION vs. AREA

AREA (IN ACRES)

ELEV 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
464.0 6207.000 6213.000 6219.000 6225.000 6231.000 6236.000 6241.000 6246.000 6251.000 6256.000
464.1 6261.000 6266.000 6272.000 6277.000 6282.000 6287.000 6292.000 6297.000 6302.000 6307.000
464.2 6312.000 6317.000 6322.000 6327.000 6332.000 6337.000 6343.000 6348.000 6353.000 6358.000
464.3 6363.000 6368.000 6373.000 6378.000 6383.000 6388.000 6393.000 6398.000 6403.000 6408.000
464.4 6414.000 6419.000 6424.000 6429.000 6434.000 6439.000 6444.000 6449.000 6454.000 6459.000
464.5 6464.000 6469.000 6474.000 6479.000 6484.000 6490.000 6495.000 6500.000 6505.000 6510.000
464.6 6515.000 6520.000 6525.000 6530.000 6535.000 6540.000 6545.000 6550.000 6555.000 6561.000
464.7 6566.000 6571.000 6576.000 6581.000 6586.000 6591.000 6596.000 6601.000 6606.000 6611.000
464.8 6616.000 6621.000 6626.000 6632.000 6637.000 6642.000 6647.000 6652.000 6657.000 6662.000
464.9 6667.000 6672.000 6677.000 6682.000 6687.000 6692.000 6697.000 6703.000 6708.000 6713.000
465.0 6718.000 6723.000 6728.000 6733.000 6738.000 6743.000 6747.000 6752.000 6756.000 6761.000
465.1 6765.000 6770.000 6774.000 6779.000 6783.000 6788.000 6792.000 6797.000 6801.000 6806.000
465.2 6810.000 6815.000 6819.000 6824.000 6828.000 6833.000 6837.000 6842.000 6846.000 6851.000
465.3 6856.000 6860.000 6865.000 6869.000 6874.000 6878.000 6883.000 6887.000 6892.000 6896.000
465.4 6901.000 6905.000 6910.000 6914.000 6919.000 6923.000 6928.000 6932.000 6937.000 6941.000
465.5 6946.000 6950.000 6955.000 6959.000 6964.000 6969.000 6973.000 6978.000 6982.000 6987.000
465.6 6991.000 6996.000 7000.000 7005.000 7009.000 7014.000 7018.000 7023.000 7027.000 7032.000
465.7 7036.000 7041.000 7045.000 7050.000 7054.000 7059.000 7063.000 7068.000 7072.000 7077.000
465.8 7082.000 7086.000 7091.000 7095.000 7100.000 7104.000 7109.000 7113.000 7118.000 7122.000
465.9 7127.000 7131.000 7136.000 7140.000 7145.000 7149.000 7154.000 7158.000 7163.000 7167.000
466.0 7172.000 7176.000 7181.000 7185.000 7190.000 7194.000 7198.000 7202.000 7206.000 7210.000
466.1 7214.000 7218.000 7222.000 7226.000 7230.000 7234.000 7238.000 7242.000 7246.000 7250.000
466.2 7254.000 7258.000 7262.000 7266.000 7270.000 7274.000 7278.000 7282.000 7286.000 7290.000
466.3 7294.000 7298.000 7302.000 7306.000 7310.000 7314.000 7318.000 7322.000 7326.000 7330.000
466.4 7334.000 7338.000 7342.000 7346.000 7350.000 7354.000 7358.000 7362.000 7366.000 7370.000
466.5 7374.000 7378.000 7382.000 7386.000 7390.000 7393.000 7397.000 7401.000 7405.000 7409.000
466.6 7413.000 7417.000 7421.000 7425.000 7429.000 7433.000 7437.000 7441.000 7445.000 7449.000
466.7 7453.000 7457.000 7461.000 7465.000 7469.000 7473.000 7477.000 7481.000 7485.000 7489.000
466.8 7493.000 7497.000 7501.000 7505.000 7509.000 7513.000 7517.000 7521.000 7525.000 7529.000
466.9 7533.000 7537.000 7541.000 7545.000 7549.000 7553.000 7557.000 7561.000 7565.000 7569.000
467.0 7573.000 7577.000 7581.000 7585.000 7589.000 7593.000 7598.000 7602.000 7606.000 7611.000
467.1 7615.000 7619.000 7624.000 7628.000 7632.000 7637.000 7641.000 7645.000 7650.000 7654.000
467.2 7658.000 7663.000 7667.000 7671.000 7676.000 7680.000 7684.000 7689.000 7693.000 7698.000
467.3 7702.000 7706.000 7711.000 7715.000 7719.000 7724.000 7728.000 7732.000 7737.000 7741.000
467.4 7745.000 7750.000 7754.000 7758.000 7763.000 7767.000 7771.000 7776.000 7780.000 7784.000
467.5 7789.000 7793.000 7797.000 7802.000 7806.000 7810.000 7815.000 7819.000 7823.000 7828.000
467.6 7832.000 7836.000 7841.000 7845.000 7849.000 7854.000 7858.000 7862.000 7867.000 7871.000
467.7 7875.000 7880.000 7884.000 7888.000 7893.000 7897.000 7901.000 7906.000 7910.000 7914.000
467.8 7919.000 7923.000 7928.000 7932.000 7936.000 7941.000 7945.000 7949.000 7954.000 7958.000
467.9 7962.000 7967.000 7971.000 7975.000 7980.000 7984.000 7988.000 7993.000 7997.000 8001.000
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Appendix C Lavon Dam and Lake

TABLE 7-4 (Continued)

LAVON LAKE - ELEVATION vs. AREA

AREA (IN ACRES)

ELEV 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
468.0 8006.000 8010.000 8014.000 8019.000 8023.000 8027.000 8032.000 8036.000 8041.000 8045.000
468.1 8050.000 8054.000 8059.000 8063.000 8068.000 8072.000 8077.000 8081.000 8086.000 8090.000
468.2 8095.000 8099.000 8104.000 8108.000 8113.000 8117.000 8122.000 8126.000 8131.000 8135.000
468.3 8140.000 8144.000 8149.000 8153.000 8158.000 8162.000 8167.000 8171.000 8176.000 8180.000
468.4 8185.000 8189.000 8194.000 8198.000 8203.000 8207.000 8212.000 8216.000 8221.000 8225.000
468.5 8230.000 8234.000 8239.000 8243.000 8248.000 8252.000 8256.000 8261.000 8265.000 8270.000
468.6 8274.000 8279.000 8283.000 8288.000 8292.000 8297.000 8301.000 8306.000 8310.000 8315.000
468.7 8319.000 8324.000 8328.000 8333.000 8337.000 8342.000 8346.000 8351.000 8355.000 8360.000
468.8 8364.000 8369.000 8373.000 8378.000 8382.000 8387.000 8391.000 8396.000 8400.000 8405.000
468.9 8409.000 8414.000 8418.000 8423.000 8427.000 8432.000 8436.000 8441.000 8445.000 8450.000
469.0 8454.000 8459.000 8463.000 8468.000 8472.000 8477.000 8482.000 8487.000 8492.000 8497.000
469.1 8502.000 8507.000 8512.000 8517.000 8522.000 8527.000 8532.000 8538.000 8543.000 8548.000
469.2 8553.000 8558.000 8563.000 8568.000 8573.000 8578.000 8583.000 8588.000 8593.000 8598.000
469.3 8603.000 8608.000 8613.000 8618.000 8623.000 8628.000 8633.000 8638.000 8643.000 8648.000
469.4 8653.000 8658.000 8664.000 8669.000 8674.000 8679.000 8684.000 8689.000 8694.000 8699.000
469.5 8704.000 8709.000 8714.000 8719.000 8724.000 8729.000 8734.000 8739.000 8744.000 8749.000
469.6 8754.000 8759.000 8764.000 8769.000 8774.000 8779.000 8784.000 8790.000 8795.000 8800.000
469.7 8805.000 8810.000 8815.000 8820.000 8825.000 8830.000 8835.000 8840.000 8845.000 8850.000
469.8 8855.000 8860.000 8865.000 8870.000 8875.000 8880.000 8885.000 8890.000 8895.000 8900.000
469.9 8905.000 8910.000 8916.000 8921.000 8926.000 8931.000 8936.000 8941.000 8946.000 8951.000
470.0 8956.000 8961.000 8966.000 8971.000 8976.000 8982.000 8988.000 8993.000 8999.000 9005.000
470.1 9011.000 9017.000 9023.000 9028.000 9034.000 9040.000 9046.000 9052.000 9057.000 9063.000
470.2 9069.000 9075.000 9081.000 9087.000 9092.000 9098.000 9104.000 9110.000 9116.000 9121.000
470.3 9127.000 9133.000 9139.000 9145.000 9151.000 9156.000 9162.000 9168.000 9174.000 9180.000
470.4 9186.000 9191.000 9197.000 9203.000 9209.000 9215.000 9220.000 9226.000 9232.000 9238.000
470.5 9244.000 9250.000 9255.000 9261.000 9267.000 9273.000 9279.000 9284.000 9290.000 9296.000
470.6 9302.000 9308.000 9314.000 9319.000 9325.000 9331.000 9337.000 9343.000 9348.000 9354.000
470.7 9360.000 9366.000 9372.000 9378.000 9383.000 9389.000 9395.000 9401.000 9407.000 9412.000
470.8 9418.000 9424.000 9430.000 9436.000 9442.000 9447.000 9453.000 9459.000 9465.000 9471.000
470.9 9477.000 9482.000 9488.000 9494.000 9500.000 9506.000 9511.000 9517.000 9523.000 9529.000
471.0 9535.000 9541.000 9546.000 9552.000 9558.000 9563.000 9568.000 9573.000 9578.000 9583.000
471.1 9588.000 9593.000 9598.000 9603.000 9607.000 9612.000 9617.000 9622.000 9627.000 9632.000
471.2 9637.000 9642.000 9647.000 9652.000 9657.000 9662.000 9667.000 9672.000 9677.000 9682.000
471.3 9687.000 9692.000 9697.000 9702.000 9706.000 9711.000 9716.000 9721.000 9726.000 9731.000
471.4 9736.000 9741.000 9746.000 9751.000 9756.000 9761.000 9766.000 9771.000 9776.000 9781.000
471.5 9786.000 9791.000 9796.000 9801.000 9805.000 9810.000 9815.000 9820.000 9825.000 9830.000
471.6 9835.000 9840.000 9845.000 9850.000 9855.000 9860.000 9865.000 9870.000 9875.000 9880.000
471.7 9885.000 9890.000 9895.000 9900.000 9904.000 9909.000 9914.000 9919.000 9924.000 9929.000
471.8 9934.000 9939.000 9944.000 9949.000 9954.000 9959.000 9964.000 9969.000 9974.000 9979.000
471.9 9984.000 9989.000 9994.000 9999.000 10000.000 10010.000
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Appendix C Lavon Dam and Lake

TABLE 7-4 (Continued)

LAVON LAKE - ELEVATION vs. CAPACITY

CAPACITY (IN ACRE-FEET)

ELEV 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
448.0 0.000 0.000 0.000 0.000 0.000 0.080 0.160 0.240 0.320 0.400
448.1 0.480 0.560 0.640 0.720 0.800 0.880 0.960 1.040 1.120 1.200
448.2 1.280 1.360 1.440 1.520 1.600 1.680 1.760 1.840 1.920 2.000
448.3 2.080 2.160 2.240 2.320 2.400 2.480 2.560 2.640 2.720 2.800
448 .4 2.880 2.960 3.040 3.120 3.200 3.280 3.360 3.440 3.520 3.600
448.5 3.680 3.760 3.840 3.920 4.000 4.080 4.160 4.240 4.320 4.400
448.6 4.480 4.560 4.640 4.720 4.800 4.880 4.960 5.040 5.120 5.200
448.7 5.280 5.360 5.440 5.520 5.600 5.680 5.760 5.840 5.920 6.000
448.8 6.080 6.160 6.240 6.320 6.400 6.480 6.560 6.640 6.720 6.800
448.9 6.880 6.960 7.040 7.120 7.200 7.280 7.360 7.440 7.520 7.600
449.0 7.680 7.760 7.840 7.920 8.000 8.080 8.160 8.240 8.320 8.400
449.1 8.480 8.560 8.640 8.720 8.800 8.880 8.960 9.040 9.120 9.200
449.2 9.280 9.360 9.440 9.520 9.600 9.680 9.760 9.840 9.920 10.000
449.3 10.080 10.160 10.240 10.320 10.400 10.480 10.560 10.640 10.720 10.800
449 .4 10.880 10.960 11.040 11.120 11.200 11.280 11.360 11.440 11.520 11.600
449.5 11.680 11.760 11.840 11.920 12.000 12.080 12.160 12.240 12.320 12.400
449.6 12.480 12.560 12.640 12.720 12.800 12.880 12.960 13.040 13.120 13.200
449.7 13.280 13.360 13.440 13.520 13.600 13.680 13.760 13.840 13.920 14.000
449.8 14.080 14.160 14.240 14.320 14.400 14.480 14.560 14.640 14.720 14.800
449.9 14.880 14.960 15.040 15.120 15.200 15.280 15.360 15.440 15.520 15.600
450.0 15.680 15.760 15.840 15.920 16.000 20.690 25.380 30.070 34.760 39.450
450.1 44.140 48.830 53.520 58.210 62.900 67.590 72.280 76.970 81.660 86.350
450.2 91.040 95.730 100.400 105.100 109.800 114.500 119.200 123.900 128.600 133.200
450.3 137.900 142.600 147.300 152.000 156.700 161.400 166.100 170.800 175.500 180.100
450.4 184.800 189.500 194.200 198.900 203.600 208.300 213.000 217.700 222.400 227.000
450.5 231.700 236.400 241.100 245.800 250.500 255.200 259.900 264.600 269.300 273.900
450.6 278.600 283.300 288.000 292.700 297.400 302.100 306.800 311.500 316.200 320.800
450.7 325.500 330.200 334.900 339.600 344.300 349.000 353.700 358.400 363.100 367.700
450.8 372.400 377.100 381.800 386.500 391.200 395.900 400.600 405.300 410.000 414.600
450.9 419.300 424.000 428.700 433.400 438.100 442.800 447.500 452.200 456.900 461.500
451.0 466.200 470.900 475.600 480.300 485.000 495.600 506.100 516.700 527.300 537.800
451.1 548.400 559.000 569.600 580.100 590.700 601.300 611.800 622.400 633.000 643.500
451.2 654.100 664.700 675.300 685.800 696.400 707.000 717.500 728.100 738.700 749.200
451.3 759.800 770.400 781.000 791.500 802.100 812.700 823.200 833.800 844.400 854.900
451.4 865.500 876.100 886.700 897.200 907.800 918.400 928.900 939.500 950.100 960.600
451.5 971.200 981.800 992.400 1003.000 1014.000 1024.000 1035.000 1045.000 1056.000 1066.000
451.6 1077.000 1087.000 1098.000 1109.000 1119.000 1130.000 1140.000 1151.000 1161.000 1172.000
451.7 1183.000 1193.000 1204.000 1214.000 1225.000 1235.000 1246.000 1257.000 1267.000 1278.000
451.8 1288.000 1299.000 1309.000 1320.000 1331.000 1341.000 1352.000 1362.000 1373.000 1383.000
451.9 1394.000 1405.000 1415.000 1426.000 1436.000 1447.000 1457.000 1468.000 1479.000 1489.000
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Appendix C Lavon Dam and Lake

TABLE 7-4 (Continued)

LAVON LAKE - ELEVATION vs. CAPACITY

CAPACITY (IN ACRE-FEET)

ELEV 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
452.0 1500.000 1510.000 1521.000 1531.000 1542.000 1556.000 1571.000 1585.000 1599.000 1614.000
452.1 1628.000 1642.000 1656.000 1671.000 1685.000 1699.000 1714.000 1728.000 1742.000 1756.000
452.2 1771.000 1785.000 1799.000 1814.000 1828.000 1842.000 1857.000 1871.000 1885.000 1900.000
452.3 1914.000 1928.000 1942.000 1957.000 1971.000 1985.000 2000.000 2014.000 2028.000 2042.000
452 .4 2057.000 2071.000 2085.000 2100.000 2114.000 2128.000 2143.000 2157.000 2171.000 2186.000
452.5 2200.000 2214.000 2228.000 2243.000 2257.000 2271.000 2286.000 2300.000 2314.000 2328.000
452.6 2343.000 2357.000 2371.000 2386.000 2400.000 2414.000 2429.000 2443.000 2457.000 2472.000
452.7 2486.000 2500.000 2514.000 2529.000 2543.000 2557.000 2572.000 2586.000 2600.000 2614.000
452.8 2629.000 2643.000 2657.000 2672.000 2686.000 2700.000 2715.000 2729.000 2743.000 2758.000
452.9 2772.000 2786.000 2800.000 2815.000 2829.000 2843.000 2858.000 2872.000 2886.000 2900.000
453.0 2915.000 2929.000 2943.000 2958.000 2972.000 2989.000 3006.000 3024.000 3041.000 3058.000
453.1 3075.000 3092.000 3110.000 3127.000 3144.000 3161.000 3179.000 3196.000 3213.000 3230.000
453.2 3247.000 3265.000 3282.000 3299.000 3316.000 3333.000 3351.000 3368.000 3385.000 3402.000
453.3 3419.000 3437.000 3454.000 3471.000 3488.000 3506.000 3523.000 3540.000 3557.000 3574.000
453.4 3592.000 3609.000 3626.000 3643.000 3660.000 3678.000 3695.000 3712.000 3729.000 3746.000
453.5 3764.000 3781.000 3798.000 3815.000 3832.000 3850.000 3867.000 3884.000 3901.000 3919.000
453.6 3936.000 3953.000 3970.000 3987.000 4005.000 4022.000 4039.000 4056.000 4073.000 4091.000
453.7 4108.000 4125.000 4142.000 4159.000 4177.000 4194.000 4211.000 4228.000 4246.000 4263.000
453.8 4280.000 4297.000 4314.000 4332.000 4349.000 4366.000 4383.000 4400.000 4418.000 4435.000
453.9 4452.000 4469.000 4486.000 4504.000 4521.000 4538.000 4555.000 4573.000 4590.000 4607.000
454.0 4624.000 4641.000 4659.000 4676.000 4693.000 4713.000 4733.000 4753.000 4773.000 4793.000
454.1 4813.000 4833.000 4852.000 4872.000 4892.000 4912.000 4932.000 4952.000 4972.000 4992.000
454.2 5012.000 5032.000 5052.000 5072.000 5092.000 5112.000 5131.000 5151.000 5171.000 5191.000
454.3 5211.000 5231.000 5251.000 5271.000 5291.000 5311.000 5331.000 5351.000 5371.000 5391.000
454 .4 5410.000 5430.000 5450.000 5470.000 5490.000 5510.000 5530.000 5550.000 5570.000 5590.000
454.5 5610.000 5630.000 5650.000 5670.000 5689.000 5709.000 5729.000 5749.000 5769.000 5789.000
454.6 5809.000 5829.000 5849.000 5869.000 5889.000 5909.000 5929.000 5949.000 5969.000 5988.000
454.7 6008.000 6028.000 6048.000 6068.000 6088.000 6108.000 6128.000 6148.000 6168.000 6188.000
454.8 6208.000 6228.000 6248.000 6267.000 6287.000 6307.000 6327.000 6347.000 6367.000 6387.000
454.9 6407.000 6427.000 6447.000 6467.000 6487.000 6507.000 6527.000 6546.000 6566.000 6586.000
455.0 6606.000 6626.000 6646.000 6666.000 6686.000 6710.000 6735.000 6759.000 6784.000 6808.000
455.1 6832.000 6857.000 6881.000 6906.000 6930.000 6954.000 6979.000 7003.000 7027.000 7052.000
455.2 7076.000 7101.000 7125.000 7149.000 7174.000 7198.000 7223.000 7247.000 7271.000 7296.000
455.3 7320.000 7345.000 7369.000 7393.000 7418.000 7442.000 7466.000 7491.000 7515.000 7540.000
455.4 7564.000 7588.000 7613.000 7637.000 7662.000 7686.000 7710.000 7735.000 7759.000 7784.000
455.5 7808.000 7832.000 7857.000 7881.000 7905.000 7930.000 7954.000 7979.000 8003.000 8027.000
455.6 8052.000 8076.000 8101.000 8125.000 8149.000 8174.000 8198.000 8223.000 8247.000 8271.000
455.7 8296.000 8320.000 8345.000 8369.000 8393.000 8418.000 8442.000 8466.000 8491.000 8515.000
455.8 8540.000 8564.000 8588.000 8613.000 8637.000 8662.000 8686.000 8710.000 8735.000 8759.000
455.9 8784.000 8808.000 8832.000 8857.000 8881.000 8905.000 8930.000 8954.000 8979.000 9003.000
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Appendix C Lavon Dam and Lake

TABLE 7-4 (Continued)

LAVON LAKE - ELEVATION vs. CAPACITY

CAPACITY (IN ACRE-FEET)

ELEV 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
456.0 9027.000 9052.000 9076.000 9101.000 9125.000 9154.000 9182.000 9211.000 9239.000 9268.000
456.1 9296.000 9325.000 9354.000 9382.000 9411.000 9439.000 9468.000 9496.000 9525.000 9554.000
456.2 9582.000 9611.000 9639.000 9668.000 9696.000 9725.000 9754.000 9782.000 9811.000 9839.000
456.3 9868.000 9896.000 9925.000 9954.000 9982.000 10010.000 10040.000 10070.000 10100.000 10120.000
456.4 10150.000 10180.000 10210.000 10240.000 10270.000 10300.000 10320.000 10350.000 10380.000 10410.000
456.5 10440.000 10470.000 10500.000 10520.000 10550.000 10580.000 10610.000 10640.000 10670.000 10700.000
456.6 10720.000 10750.000 10780.000 10810.000 10840.000 10870.000 10900.000 10920.000 10950.000 10980.000
456.7 11010.000 11040.000 11070.000 11100.000 11120.000 11150.000 11180.000 11210.000 11240.000 11270.000
456.8 11300.000 11320.000 11350.000 11380.000 11410.000 11440.000 11470.000 11500.000 11520.000 11550.000
456.9 11580.000 11610.000 11640.000 11670.000 11700.000 11720.000 11750.000 11780.000 11810.000 11840.000
457.0 11870.000 11900.000 11920.000 11950.000 11980.000 12010.000 12050.000 12080.000 12110.000 12140.000
457.1 12180.000 12210.000 12240.000 12270.000 12310.000 12340.000 12370.000 12400.000 12440.000 12470.000
457.2 12500.000 12530.000 12570.000 12600.000 12630.000 12660.000 12700.000 12730.000 12760.000 12790.000
457.3 12830.000 12860.000 12890.000 12920.000 12960.000 12990.000 13020.000 13050.000 13090.000 13120.000
457.4 13150.000 13180.000 13220.000 13250.000 13280.000 13310.000 13350.000 13380.000 13410.000 13440.000
457.5 13480.000 13510.000 13540.000 13570.000 13600.000 13640.000 13670.000 13700.000 13730.000 13770.000
457.6 13800.000 13830.000 13860.000 13900.000 13930.000 13960.000 13990.000 14030.000 14060.000 14090.000
457.7 14120.000 14160.000 14190.000 14220.000 14250.000 14290.000 14320.000 14350.000 14380.000 14420.000
457.8 14450.000 14480.000 14510.000 14550.000 14580.000 14610.000 14640.000 14680.000 14710.000 14740.000
457.9 14770.000 14810.000 14840.000 14870.000 14900.000 14940.000 14970.000 15000.000 15030.000 15070.000
458.0 15100.000 15130.000 15160.000 15200.000 15230.000 15260.000 15300.000 15340.000 15370.000 15410.000
458.1 15440.000 15480.000 15510.000 15550.000 15590.000 15620.000 15660.000 15690.000 15730.000 15770.000
458.2 15800.000 15840.000 15870.000 15910.000 15940.000 15980.000 16020.000 16050.000 16090.000 16120.000
458.3 16160.000 16200.000 16230.000 16270.000 16300.000 16340.000 16370.000 16410.000 16450.000 16480.000
458.4 16520.000 16550.000 16590.000 16630.000 16660.000 16700.000 16730.000 16770.000 16800.000 16840.000
458.5 16880.000 16910.000 16950.000 16980.000 17020.000 17060.000 17090.000 17130.000 17160.000 17200.000
458.6 17240.000 17270.000 17310.000 17340.000 17380.000 17410.000 17450.000 17490.000 17520.000 17560.000
458.7 17590.000 17630.000 17670.000 17700.000 17740.000 17770.000 17810.000 17840.000 17880.000 17920.000
458.8 17950.000 17990.000 18020.000 18060.000 18100.000 18130.000 18170.000 18200.000 18240.000 18270.000
458.9 18310.000 18350.000 18380.000 18420.000 18450.000 18490.000 18530.000 18560.000 18600.000 18630.000
459.0 18670.000 18700.000 18740.000 18780.000 18810.000 18850.000 18890.000 18930.000 18970.000 19010.000
459.1 19050.000 19090.000 19130.000 19170.000 19210.000 19250.000 19290.000 19330.000 19370.000 19410.000
459.2 19450.000 19490.000 19530.000 19570.000 19610.000 19650.000 19690.000 19730.000 19770.000 19810.000
459.3 19850.000 19890.000 19930.000 19970.000 20010.000 20050.000 20080.000 20120.000 20160.000 20200.000
459.4 20240.000 20280.000 20320.000 20360.000 20400.000 20440.000 20480.000 20520.000 20560.000 20600.000
459.5 20640.000 20680.000 20720.000 20760.000 20800.000 20840.000 20880.000 20920.000 20960.000 21000.000
459.6 21040.000 21080.000 21120.000 21160.000 21200.000 21240.000 21280.000 21320.000 21360.000 21400.000
459.7 21440.000 21480.000 21520.000 21560.000 21600.000 21640.000 21680.000 21720.000 21760.000 21800.000
459.8 21840.000 21880.000 21910.000 21950.000 21990.000 22030.000 22070.000 22110.000 22150.000 22190.000
459.9 22230.000 22270.000 22310.000 22350.000 22390.000 22430.000 22470.000 22510.000 22550.000 22590.000
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Appendix C Lavon Dam and Lake

TABLE 7-4 (Continued)

LAVON LAKE - ELEVATION vs. CAPACITY

CAPACITY (IN ACRE-FEET)

ELEV 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
460.0 22630.000 22670.000 22710.000 22750.000 22790.000 22830.000 22880.000 22920.000 22960.000 23010.000
460.1 23050.000 23100.000 23140.000 23180.000 23230.000 23270.000 23310.000 23360.000 23400.000 23440.000
460.2 23490.000 23530.000 23570.000 23620.000 23660.000 23710.000 23750.000 23790.000 23840.000 23880.000
460.3 23920.000 23970.000 24010.000 24050.000 24100.000 24140.000 24190.000 24230.000 24270.000 24320.000
460.4 24360.000 24400.000 24450.000 24490.000 24530.000 24580.000 24620.000 24670.000 24710.000 24750.000
460.5 24800.000 24840.000 24880.000 24930.000 24970.000 25010.000 25060.000 25100.000 25140.000 25190.000
460.6 25230.000 25280.000 25320.000 25360.000 25410.000 25450.000 25490.000 25540.000 25580.000 25620.000
460.7 25670.000 25710.000 25760.000 25800.000 25840.000 25890.000 25930.000 25970.000 26020.000 26060.000
460.8 26100.000 26150.000 26190.000 26240.000 26280.000 26320.000 26370.000 26410.000 26450.000 26500.000
460.9 26540.000 26580.000 26630.000 26670.000 26710.000 26760.000 26800.000 26850.000 26890.000 26930.000
461.0 26980.000 27020.000 27060.000 27110.000 27150.000 27200.000 27250.000 27300.000 27340.000 27390.000
461.1 27440.000 27490.000 27540.000 27590.000 27630.000 27680.000 27730.000 27780.000 27830.000 27880.000
461.2 27920.000 27970.000 28020.000 28070.000 28120.000 28170.000 28210.000 28260.000 28310.000 28360.000
461.3 28410.000 28460.000 28500.000 28550.000 28600.000 28650.000 28700.000 28750.000 28790.000 28840.000
461.4 28890.000 28940.000 28990.000 29040.000 29080.000 29130.000 29180.000 29230.000 29280.000 29330.000
461.5 29380.000 29420.000 29470.000 29520.000 29570.000 29620.000 29670.000 29710.000 29760.000 29810.000
461.6 29860.000 29910.000 29960.000 30000.000 30050.000 30100.000 30150.000 30200.000 30250.000 30290.000
461.7 30340.000 30390.000 30440.000 30490.000 30540.000 30580.000 30630.000 30680.000 30730.000 30780.000
461.8 30830.000 30870.000 30920.000 30970.000 31020.000 31070.000 31120.000 31160.000 31210.000 31260.000
461.9 31310.000 31360.000 31410.000 31450.000 31500.000 31550.000 31600.000 31650.000 31700.000 31740.000
462.0 31790.000 31840.000 31890.000 31940.000 31990.000 32040.000 32090.000 32150.000 32200.000 32250.000
462.1 32310.000 32360.000 32410.000 32470.000 32520.000 32580.000 32630.000 32680.000 32740.000 32790.000
462.2 32840.000 32900.000 32950.000 33000.000 33060.000 33110.000 33160.000 33220.000 33270.000 33330.000
462.3 33380.000 33430.000 33490.000 33540.000 33590.000 33650.000 33700.000 33750.000 33810.000 33860.000
462.4 33910.000 33970.000 34020.000 34080.000 34130.000 34180.000 34240.000 34290.000 34340.000 34400.000
462.5 34450.000 34500.000 34560.000 34610.000 34660.000 34720.000 34770.000 34830.000 34880.000 34930.000
462.6 34990.000 35040.000 35090.000 35150.000 35200.000 35250.000 35310.000 35360.000 35420.000 35470.000
462.7 35520.000 35580.000 35630.000 35680.000 35740.000 35790.000 35840.000 35900.000 35950.000 36000.000
462.8 36060.000 36110.000 36170.000 36220.000 36270.000 36330.000 36380.000 36430.000 36490.000 36540.000
462.9 36590.000 36650.000 36700.000 36750.000 36810.000 36860.000 36920.000 36970.000 37020.000 37080.000
463.0 37130.000 37180.000 37240.000 37290.000 37340.000 37400.000 37460.000 37520.000 37580.000 37640.000
463.1 37700.000 37760.000 37820.000 37880.000 37940.000 38000.000 38060.000 38120.000 38180.000 38240.000
463.2 38290.000 38350.000 38410.000 38470.000 38530.000 38590.000 38650.000 38710.000 38770.000 38830.000
463.3 38890.000 38950.000 39010.000 39070.000 39130.000 39190.000 39250.000 39310.000 39360.000 39420.000
463.4 39480.000 39540.000 39600.000 39660.000 39720.000 39780.000 39840.000 39900.000 39960.000 40020.000
463.5 40080.000 40140.000 40200.000 40260.000 40320.000 40370.000 40430.000 40490.000 40550.000 40610.000
463.6 40670.000 40730.000 40790.000 40850.000 40910.000 40970.000 41030.000 41090.000 41150.000 41210.000
463.7 41270.000 41330.000 41390.000 41440.000 41500.000 41560.000 41620.000 41680.000 41740.000 41800.000
463.8 41860.000 41920.000 41980.000 42040.000 42100.000 42160.000 42220.000 42280.000 42340.000 42400.000
463.9 42450.000 42510.000 42570.000 42630.000 42690.000 42750.000 42810.000 42870.000 42930.000 42990.000
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Appendix C Lavon Dam and Lake

TABLE 7-4 (Continued)

LAVON LAKE - ELEVATION vs. CAPACITY

CAPACITY (IN ACRE-FEET)

ELEV 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
464.0 43050.000 43110.000 43170.000 43230.000 43290.000 43350.000 43420.000 43480.000 43550.000 43610.000
464.1 43680.000 43740.000 43810.000 43870.000 43940.000 44000.000 44070.000 44130.000 44200.000 44260.000
464.2 44330.000 44390.000 44450.000 44520.000 44580.000 44650.000 44710.000 44780.000 44840.000 44910.000
464.3 44970.000 45040.000 45100.000 45170.000 45230.000 45300.000 45360.000 45430.000 45490.000 45560.000
464 .4 45620.000 45690.000 45750.000 45820.000 45880.000 45950.000 46010.000 46080.000 46140.000 46210.000
464.5 46270.000 46340.000 46400.000 46470.000 46530.000 46600.000 46660.000 46730.000 46790.000 46860.000
464.6 46920.000 46990.000 47050.000 47110.000 47180.000 47240.000 47310.000 47370.000 47440.000 47500.000
464.7 47570.000 47630.000 47700.000 47760.000 47830.000 47890.000 47960.000 48020.000 48090.000 48150.000
464.8 48220.000 48280.000 48350.000 48410.000 48480.000 48540.000 48610.000 48670.000 48740.000 48800.000
464.9 48870.000 48930.000 49000.000 49060.000 49130.000 49190.000 49260.000 49320.000 49390.000 49450.000
465.0 49520.000 49580.000 49650.000 49710.000 49780.000 49840.000 49910.000 49980.000 50050.000 50120.000
465.1 50190.000 50260.000 50330.000 50400.000 50470.000 50540.000 50610.000 50680.000 50750.000 50820.000
465.2 50890.000 50960.000 51030.000 51100.000 51170.000 51240.000 51300.000 51370.000 51440.000 51510.000
465.3 51580.000 51650.000 51720.000 51790.000 51860.000 51930.000 52000.000 52070.000 52140.000 52210.000
465.4 52280.000 52350.000 52420.000 52490.000 52560.000 52630.000 52700.000 52770.000 52830.000 52900.000
465.5 52970.000 53040.000 53110.000 53180.000 53250.000 53320.000 53390.000 53460.000 53530.000 53600.000
465.6 53670.000 53740.000 53810.000 53880.000 53950.000 54020.000 54090.000 54160.000 54230.000 54300.000
465.7 54360.000 54430.000 54500.000 54570.000 54640.000 54710.000 54780.000 54850.000 54920.000 54990.000
465.8 55060.000 55130.000 55200.000 55270.000 55340.000 55410.000 55480.000 55550.000 55620.000 55690.000
465.9 55760.000 55820.000 55890.000 55960.000 56030.000 56100.000 56170.000 56240.000 56310.000 56380.000
466.0 56450.000 56520.000 56590.000 56660.000 56730.000 56800.000 56880.000 56950.000 57020.000 57100.000
466.1 57170.000 57250.000 57320.000 57390.000 57470.000 57540.000 57620.000 57690.000 57760.000 57840.000
466.2 57910.000 57990.000 58060.000 58130.000 58210.000 58280.000 58360.000 58430.000 58500.000 58580.000
466.3 58650.000 58730.000 58800.000 58870.000 58950.000 59020.000 59100.000 59170.000 59240.000 59320.000
466.4 59390.000 59470.000 59540.000 59610.000 59690.000 59760.000 59840.000 59910.000 59980.000 60060.000
466.5 60130.000 60210.000 60280.000 60350.000 60430.000 60500.000 60580.000 60650.000 60720.000 60800.000
466.6 60870.000 60950.000 61020.000 61090.000 61170.000 61240.000 61320.000 61390.000 61460.000 61540.000
466.7 61610.000 61690.000 61760.000 61830.000 61910.000 61980.000 62060.000 62130.000 62200.000 62280.000
466.8 62350.000 62430.000 62500.000 62570.000 62650.000 62720.000 62800.000 62870.000 62940.000 63020.000
466.9 63090.000 63170.000 63240.000 63310.000 63390.000 63460.000 63540.000 63610.000 63680.000 63760.000
467.0 63830.000 63910.000 63980.000 64050.000 64130.000 64210.000 64280.000 64360.000 64440.000 64520.000
467.1 64600.000 64670.000 64750.000 64830.000 64910.000 64990.000 65060.000 65140.000 65220.000 65300.000
467.2 65380.000 65450.000 65530.000 65610.000 65690.000 65770.000 65840.000 65920.000 66000.000 66080.000
467.3 66160.000 66230.000 66310.000 66390.000 66470.000 66540.000 66620.000 66700.000 66780.000 66860.000
467.4 66930.000 67010.000 67090.000 67170.000 67250.000 67320.000 67400.000 67480.000 67560.000 67640.000
467.5 67710.000 67790.000 67870.000 67950.000 68030.000 68100.000 68180.000 68260.000 68340.000 68420.000
467.6 68490.000 68570.000 68650.000 68730.000 68800.000 68880.000 68960.000 69040.000 69120.000 69190.000
467.7 69270.000 69350.000 69430.000 69510.000 69580.000 69660.000 69740.000 69820.000 69900.000 69970.000
467.8 70050.000 70130.000 70210.000 70290.000 70360.000 70440.000 70520.000 70600.000 70680.000 70750.000
467.9 70830.000 70910.000 70990.000 71060.000 71140.000 71220.000 71300.000 71380.000 71450.000 71530.000
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LAVON LAKE - ELEVATION vs. CAPACITY

CAPACITY (IN ACRE-FEET)
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468.0 71610.000 71690.000 71770.000 71840.000 71920.000 72000.000 72090.000 72170.000 72250.000 72330.000
468.1 72420.000 72500.000 72580.000 72660.000 72750.000 72830.000 72910.000 72990.000 73080.000 73160.000
468.2 73240.000 73320.000 73410.000 73490.000 73570.000 73650.000 73740.000 73820.000 73900.000 73980.000
468.3 74060.000 74150.000 74230.000 74310.000 74390.000 74480.000 74560.000 74640.000 74720.000 74810.000
468.4 74890.000 74970.000 75050.000 75140.000 75220.000 75300.000 75380.000 75470.000 75550.000 75630.000
468.5 75710.000 75800.000 75880.000 75960.000 76040.000 76130.000 76210.000 76290.000 76370.000 76460.000
468.6 76540.000 76620.000 76700.000 76780.000 76870.000 76950.000 77030.000 77110.000 77200.000 77280.000
468.7 77360.000 77440.000 77530.000 77610.000 77690.000 77770.000 77860.000 77940.000 78020.000 78100.000
468.8 78190.000 78270.000 78350.000 78430.000 78520.000 78600.000 78680.000 78760.000 78850.000 78930.000
468.9 79010.000 79090.000 79170.000 79260.000 79340.000 79420.000 79500.000 79590.000 79670.000 79750.000
469.0 79830.000 79920.000 80000.000 80080.000 80160.000 80250.000 80340.000 80430.000 80510.000 80600.000
469.1 80690.000 80770.000 80860.000 80950.000 81040.000 81120.000 81210.000 81300.000 81380.000 81470.000
469.2 81560.000 81650.000 81730.000 81820.000 81910.000 81990.000 82080.000 82170.000 82260.000 82340.000
469.3 82430.000 82520.000 82600.000 82690.000 82780.000 82870.000 82950.000 83040.000 83130.000 83210.000
469.4 83300.000 83390.000 83480.000 83560.000 83650.000 83740.000 83820.000 83910.000 84000.000 84090.000
469.5 84170.000 84260.000 84350.000 84430.000 84520.000 84610.000 84700.000 84780.000 84870.000 84960.000
469.6 85040.000 85130.000 85220.000 85310.000 85390.000 85480.000 85570.000 85650.000 85740.000 85830.000
469.8 85920.000 86000.000 86090.000 86180.000 86260.000 86350.000 86440.000 86530.000 86610.000 86700.000
469.8 86790.000 86870.000 86960.000 87050.000 87140.000 87220.000 87310.000 87400.000 87480.000 87570.000
469.9 87660.000 87750.000 87830.000 87920.000 88010.000 88090.000 88180.000 88270.000 88360.000 88440.000
470.0 88530.000 88620.000 88700.000 88790.000 88880.000 88970.000 89060.000 89160.000 89250.000 89340.000
470.1 89430.000 89530.000 89620.000 89710.000 89800.000 89900.000 89990.000 90080.000 90170.000 90270.000
470.2 90360.000 90450.000 90550.000 90640.000 90730.000 90820.000 90920.000 91010.000 91100.000 91190.000
470.3 91290.000 91380.000 91470.000 91560.000 91660.000 91750.000 91840.000 91930.000 92030.000 92120.000
470.4 92210.000 92300.000 92400.000 92490.000 92580.000 92680.000 92770.000 92860.000 92950.000 93050.000
470.5 93140.000 93230.000 93320.000 93420.000 93510.000 93600.000 93690.000 93790.000 93880.000 93970.000
470.6 94060.000 94160.000 94250.000 94340.000 94440.000 94530.000 94620.000 94710.000 94810.000 94900.000
470.7 94990.000 95080.000 95180.000 95270.000 95360.000 95450.000 95550.000 95640.000 95730.000 95820.000
470.8 95920.000 96010.000 96100.000 96190.000 96290.000 96380.000 96470.000 96570.000 96660.000 96750.000
470.9 96840.000 96940.000 97030.000 97120.000 97210.000 97310.000 97400.000 97490.000 97580.000 97680.000
471.0 97770.000 97860.000 97950.000 98050.000 98140.000 98240.000 98340.000 98430.000 98530.000 98630.000
471.1 98730.000 98830.000 98930.000 99020.000 99120.000 99220.000 99320.000 99420.000 99520.000 99610.000
471.2 99710.000 99810.000 99910.000 100000.000 100100.000 100200.000 100300.000 100400.000 100500.000 100600.000
471.3 100700.000 100800.000 100900.000 101000.000 101100.000 101200.000 101300.000 101400.000 101500.000 101600.000
471.4 101700.000 101800.000 101900.000 102000.000 102100.000 102200.000 102300.000 102400.000 102500.000 102600.000
471.5 102700.000 102800.000 103000.000 103100.000
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