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PERTINENT DATA

Construction completed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . December 1957
Stream System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Clover Creek
Drainage Area . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . sq mi. . . . . . . . . . . . . . . . 34
Reservoir

Elevation
Streambed at Dam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ft., msl . . . . . . . . . . . . 5,420
Flood Control Pool (Spillway Crest) . . . . . . . . . . . . . . . . . . . . . . . . . ft., msl . . . . . . . . . . . . 5,461
Revised PMF surcharge level . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ft., msl . . . . . . . . 5,481.7**
Top of Dam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ft., msl . . . . . . . . . . . . 5,483

Area (From 1977 Survey)
Spillway Crest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . acres . . . . . . . . . . . . . . 299.0
Revised Spillway Surcharge Level . . . . . . . . . . . . . . . . . . . . . . . . . . . acres . . . . . . . . . . . . . . 443.0
Top of Dam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . acres . . . . . . . . . . . . . . 448.3

Capacity, Gross (From 1977 Survey)
Spillway Crest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . acre-ft. . . . . 6,270.7 (3.46*)
Revised Spillway Surcharge Level . . . . . . . . . . . . . . . . . . . . . . . . . . . acre-ft. . . . 13,994.7 (6.86*)
Top of Dam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . acre-ft. . . . 14,576.5 (8.04*)
Allowance for Sediment (50-year) . . . . . . . . . . . . . . . . . . . . . . . . . . . acre-ft. . . . . . . 1,000 (0.55*)

Dam
Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Earthfill
Height Above Original Streambed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ft. . . . . . . . . . . . . . . . . . . 71
Crest Length . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ft. . . . . . . . . . . . . . . . . . 800
Crest Width . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ft. . . . . . . . . . . . . . . . . . . 20
Freeboard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ft. . . . . . . . . . . . . . . . . . . 4.9

Spillway
Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ungated, ogee
Crest Length . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ft. . . . . . . . . . . . . . . . . . . 50
Crest elevation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ft., msl . . . . . . . . . . . . 5,461
Design Surcharge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ft. . . . . . . . . . . . . . . . . . 20.7
Design Discharge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . cfs . . . . . . . . . . . . . . . 13,060

Outlet Conduit (ungated)
Invert Elevation (inlet portal) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ft., msl . . . . . . . . . . . . 5,420
Diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ft. . . . . . . . . . . . . . . . . . . 3.5
Length . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ft. . . . . . . . . . . . . . . . . . 368
Discharge Capacity (Reservoir at Spillway crest) . . . . . . . . . . . . . . . . . . . . . . . . cfs . . . . . . . . . . . . . . . . . 260

Reservoir Design Flood
Duration (inflow) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . days . . . . . . . . . . . . . . . . . 2
Total Volume . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . acre-ft. . . . . . . 5,800 (3.20*)
Inflow Peak . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . cfs . . . . . . . . . . . . . . . . 8,500

Revised Probable Maximum Flood
Duration (inflow) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . days . . . . . . . . . . . . . 1.25**
Total Volume . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . acre-ft. . . . 16,000** (8.82*)
Inflow Peak . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . cfs . . . . . . . . . . . . . 57,000**

Historic Maximums
Instantaneous Maximum release . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . cfs . . . . . . . . . . . . . . . . . 204

Date . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-3-83
Maximum Water Surface Elevation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ft., msl . . . . . . . . . . 5,445.0

Date . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-3-83

*Inches of runoff
**Revised PMF based on new criteria set by the National Weather Service
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NOTICE TO USERS OF THIS MANUAL

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

REGULATION ASSISTANCE PROCEDURES

In the event that unusual conditions arise, contact can be made by telephone to the
U.S. Army Corps of Engineers, Los Angeles District office, Reservoir Regulation Section
at (213) 452-3527 or (213) 452-3623.
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I - INTRODUCTION

1-01 Authorization.     This water control manual was prepared in compliance with the
following authorities and directives:

Engineering Regulation (ER) 1110-2-240: Engineering and Design, Water Control
Management; dated 8 October 1982.

Engineering Manual (EM) 1110-2-3600: Engineering and Design, Management of
Water Control Systems; dated 30 November 1987.

Engineering Regulation (ER) 1110-2-8156: Engineering and Design, Preparation
of Water Control Manuals; dated 31 August 1995.

The chain of correspondence leading to approval of this manual is included in
Exhibit D.

1-02 Purpose and Scope.     This Water Control Manual is a revision of the original
manual dated August 1975.  It provides current information about Mathews Canyon Dam
and its drainage basin, its water control plan, the facilities used for collection of
hydrologic data, and the agencies involved and affected by its regulation.

Mathews Canyon Dam falls under a Type III project category as defined in ER
1110-2-240 referenced above.  This category includes uncontrolled projects such as
Mathews Canyon Dam which control floods, including their corresponding project design
floods, using ungated outlets.  This manual prescribes policies and procedures to be
followed by the U.S. Army Corps of Engineers in carrying out water control management
activities.  In addition, this manual was prepared in accordance with the standardized
format as required by ER 1110-2-8156 referenced above.

1-03 Related Manuals and Reports.     Manuals and reports with data and information
relevant to the information in this water control manual are listed in Table 1-1.

1-04 Project Owner.     Mathews Canyon Dam was built, and is owned and maintained
by the U.S. Army Corps of Engineers, Los Angeles District (LAD). 

1-05 Operating Agencies.     LAD is responsible for the maintenance of the dam,
reservoir, and outlet works.  The outlets are ungated, and are therefore, self operating. 
They are maintained as necessary following significant storm events, or in response to
recommendations following the periodic inspection which is performed every 5 years. 

1-06 Regulating Agencies.     LAD is solely responsible for the regulation of Mathews
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Canyon Dam.  The Mathews Canyon Dam Water Control Plan is specified in this water
control manual, which was prepared by the LAD, Reservoir Regulation Section.  LAD
also coordinates its regulation with the following agencies:

a.  Lincoln County Emergency Management, has the responsibility for local
cooperation.  According to the House Document No. 530, 81st Congress, 2nd Session, “the
local interests shall adjust all water-rights claims resulting from operation of the
improvement and keep the flood channel below the flood-control reservoir free from
man-made encroachments”. The Corps is responsible for maintaining the project.

b.  National Weather Service, located at Las Vegas, Nevada, which is about 100
miles southwest of the City of Caliente.  Upon request, this office can provide weather
forecasts and climatological reports for the Muddy River Basin, which is located in the
State of Nevada and includes the drainage area above Mathews Canyon Dam.

c.  The National Resources Conservation Service, formerly, the Soils
Conservation Service, located in Reno, Nevada, can provide data on existing snow cover
in the nearby Pine Canyon Basin, which can be used as an indicator of snow cover in the
Mathews Canyon Basin.
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Table 1-1.  Mathews Canyon Dam Water Control Manual
 Related Manuals, Reports and References

No. Title Date

1 Report on Survey, Flood Control, Virgin River and Tributaries in Nevada, Arizona and Utah Jun 1942

2 Design Memorandum No. 1, Hydrology for Pine and Mathews Canyon Dams, Meadow Valley
Wash and Lower Muddy River Basins, Nevada

Jan 1955

3 Design Memorandum No. 2, General Design for Mathews Canyon Dam, Meadow Valley Wash
and Lower Muddy River Basins, Nevada

Mar1955

4 Operation and Maintenance Manual for Mathews Canyon Dam and Pine Canyon Dam, Meadow
Valley Wash and Lower Muddy River Basins, Nevada

Jul 1963

5 Water Resources Development by the U.S. Army Corps of Engineers in Nevada Jan 1967

6 Summary Report on Review of Design Features of Existing Dams Jun 1967

7 Pine Canyon Dam and Reservoir and Mathews Canyon Dam and Reservoir Periodic Inspection
Report No. 1

Oct 1969

8 Nevada, A Guide to the Silver State, Nevada State Historical Society, Inc. 1973

9 Pine Canyon Dam and Reservoir and Mathews Canyon Dam and Reservoir Periodic Inspection
Report No. 2

May1974

10 Flood Plain Information, Muddy River, Vicinity of Overton, Clark County, Nevada Jun 1974

11 Reservoir Regulation Manual for Mathews Canyon Dam, Virgin River and Tributaries, Nevada,
Arizona, and Utah, meadow Valley Wash and Tributaries, Nevada

Aug1975

12 Hydrology and Hydraulic Review of Design Features of Existing Dams for Pine Canyon and
Mathews Canyon Dams

Jul 1978

13 Interim Report on Hydrology and Hydraulic Review of Design Features of Existing Dams for Pine
Canyon and Mathews Canyon Dam

Jul 1978

14 Pine Canyon Dam and Reservoir and Mathews Canyon Dam and Reservoir Periodic Inspection
Report No. 3

Jul 1979

15 Pine Canyon Dam and Reservoir and Mathews Canyon Dam and Reservoir Periodic Inspection
Report No. 4

May1984

16 General Report, Flood Emergency Plan, Mathews Canyon Dam, Clover Creek, Lincoln County,
Nevada

Jan 1986

17 Flood Emergency Plan, Mathews Canyon Dam, Clover Creek, Lincoln, Nevada, Emergency
Action and Notification Subplan, Mathews Canyon Dam, Inundation Maps Emergency Plan

Feb 1986

18 Pine Canyon Dam and Reservoir and Mathews Canyon Dam and Reservoir Periodic Inspection
Report No. 5

Jun 1989

19 Pine Canyon Dam and Reservoir and Mathews Canyon Dam and Reservoir Periodic Inspection
Report No. 6

Jun 1994

20 Pine Canyon Dam and Reservoir and Mathews Canyon Dam and Reservoir Periodic Inspection Jun 1999
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II - DESCRIPTION OF PROJECT

2-01 Location.     Mathews Canyon Dam is located about 20 miles southeast of
Caliente, Nevada and about 100 miles northeast of Las Vegas, Nevada.  The drainage area
above Mathews Canyon Dam comprises about 34 square miles in Lincoln County,
Nevada, and consists of rolling hills and narrow valleys, with some alluvial wash. 
Mathews Canyon Dam project provides protection to downstream areas along Clover
Creek, Meadow Valley Wash, and the lower Muddy River.  Plate 2-01 shows the general
location of the dam.  Photos 2-1 and 2-2 show the Union Pacific Railroad Station at
Caliente and Clover Creek at Meadow Valley Wash, respectively. 

2-02 Purpose.     The purpose of Mathews Canyon Dam is to provide protection from
floods to areas comprising about 13,280 acres.  This flood plain includes a portion of 80
miles of Union Pacific Railroad mainline, many miles of county roads, the City of
Caliente, and about 3,500 acres of irrigated lands.

2-03 Physical Components.     The Mathews Canyon Dam project consists of an
embankment, outlet works (intake structure, conduit, and stilling basin), spillway, and
reservoir.  General plans of the dam embankment and spillway are shown on Plates 2-02
to 2-04.   The following paragraphs provide a brief description of specific components in
the project.

a.  Embankment.  The embankment is a compacted earthfill structure with a crest
length of 800 feet and a crest width of 20 feet.  The crest, at elevation 5,483 feet, msl, has
a maximum height above streambed of 71 feet.  The upstream slope is 1 vertical on 3
horizontal and the downstream slope is 1 vertical on 2-1/2 horizontal.  Access roads
traverse both faces as well as the crest of the embankment.  The upstream slope is
covered by a 2-foot layer of riprap for protection against wave action.  To prevent scour
from eddy currents that may develop from spillway discharges, a 4-foot layer of stone was
placed on the downstream face below elevation 5,430 feet, msl.  This detail is shown on
Plate 2-03 as part of the relief well detail.  

The embankment consists of mostly impervious material.  A “chimney” of
pervious material, 10 feet thick, rises in the center of the embankment and extends the
full length from the left to the right abutment.  A blanket of pervious material underlies
the downstream part of the embankment and extends from the “chimney” to the
downstream toe of the dam.  Five relief wells are located along the downstream toe to
relieve excessive seepage that may develop in the embankment.  Continuous grout
curtains, to prevent seepage through the foundation rock, are provided in both abutments. 
Sections of the embankment are shown on Plate 2-03.

b.  Outlet Works.  The outlet works is located in the embankment at the right
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abutment (looking downstream) and consists of an intake structure, an ungated conduit
and a stilling basin.  The plan, profile and sections of the outlet works are shown on Plate
2-04 and 2-05.  Studies were conducted to determine the type of conduit to be constructed
as part of the outlet works.  Consideration was given to the following:  1) ease of
construction, 2) accessibility for inspection and maintenance, and 3) desirability of
providing sufficient capacity to drain the reservoir in a reasonable length of time
(estimated to be about 2 weeks).  From these studies, it was found that the smallest
practicable conduit that would meet these requirements was a 3.5 feet diameter conduit. 
The outlet discharge curve for the 3.5 feet diameter conduit is shown on Plate 2-06.  A
general description of the outlet works is contained in the following paragraphs.

(1)  Intake Structure.  The intake structure is a rectangular concrete
tower, 19 feet high and 8.5 feet square, perforated by a series of intake ports 1.5 feet wide
by 2 feet high. Inside the tower there is a bell-mouth conduit entrance.  Photo 2-3 shows
the intake structure located at the right abutment of Mathews Canyon Dam.

(2)  Conduit.  The conduit, an ungated reinforced-concrete structure, is
3.5 feet in diameter and 368 feet long.  Elevations of the conduit’s invert are 5,420.00
feet, msl at the upstream end, and 5,416.19 feet, msl at the downstream end.  Referring
back to the outlet discharge curve on Plate 2-06, the outflow curve reflects that within
elevations 5,420 feet, msl and 5,425 feet, msl, the outflow is controlled by critical flow at
the grade break at the entrance.  When the water surface elevation exceeds elevation
5,425 feet, msl, the conduit entrance pressurizes.  The curve generated beyond elevation
5,425 feet, msl is based on an equation for orifice flow, Q = CA , where C = 0.526. 2gh

The maximum capacities with the water surface at the spillway crest (elevation 5,461.00
feet, msl) and at the top of the dam (elevation 5,483.00 feet, msl) are 260 cfs and 321 cfs,
respectively.  The conduit downstream of the entrance is designed to convey flows in an
open channel condition for all discharges.

(3)  Stilling Basin.  The stilling basin was designed to dissipate energy
from high velocity discharges leaving the outlet conduit.  Energy is dissipated by the
formation of a hydraulic jump.  Major features of the stilling basin are a parabolic invert
drop, a transition for channel expansion, a baffle wall and an exit sill.  Detail sections for
these features are shown on Plate 2-04.  The stilling basin is also shown in Photos 2-4, 
2-5, and 2-6.

 
c.  Spillway.  The spillway is made of reinforced concrete and is located in the left

abutment.  The crest is at elevation 5,461 feet, msl, rectangular in cross-section and leads
into a 15.29-foot long ogee profile.  A 50-foot long concrete approach channel leads to
the crest.  A 250-foot long concrete spillway channel transports discharges away from the
crest.  The spillway channel reduces in width from 50 feet at the toe of the ogee weir to
32.25 feet at the channel’s downstream end.  Downstream of the spillway channel a 40-
foot long unlined trapezoidal channel leads to the natural streambed of Mathews Canyon. 
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Plan, profile, and sections of the spillway are shown on Plate 2-04.

d.  Reservoir.  Mathews Canyon Dam backs up a reservoir about 1-1/2 miles long
and ½ mile wide when water surface reaches the spillway crest elevation of 5,461 feet,
msl.  Based on the latest available survey data (survey date August 1977), at spillway
crest the reservoir covers an area of 299 acres and has a calculated gross capacity of 6,270
acre-feet.  At the top of the dam (elevation 5,483 feet, msl) the reservoir has a calculated
area of 415 acres and a calculated capacity of 14,576 acre-feet.  The sediment-storage
allotment is approximately 1,000 acre-feet.  The required volume was determined from a
study of silt-accumulation rates in the reservoirs in the southwest United Sates, where it
was found that the silting rate was approximately 20 acre-feet per year.  Gross capacity is
the total reservoir storage capacity including the storage capacity allocated for sediment
throughout the life of the project.  Net capacity is the current overall storage capacity of a
reservoir.  Gross Cap. = Total capacity + capacity allocated for sediment (throughout
project life).  Net Cap. = Gross capacity - sediment accumulation up to present time.  The
reservoir is illustrated on Plate 2-06.  The area and capacity curves based on the survey of
1977 are shown on Plate 2-07.

During scheduled  maintenance, the maintenance crew excavates excess sediment
that accumulates at the approach basin and around the intake tower.  In 1990, the
maintenance crew constructed a berm within the reservoir.  The purpose of this berm is to
direct sediment flows away from the approach basin and the intake tower so they do not
plug up the outlet works.  The berm allows inflows of sediment and water to pond at the
upstream end of the reservoir, where the sediment would settle and the water would
gradually flow toward the approach and intake.  Scheduled maintenance is performed
once every year.  The reservoir and berm are shown on Photo 2-7.

2-04 Related Control Facilities.     Mathews Canyon Dam operates in conjunction
with Pine Canyon Dam to provide protection to the downstream areas along Clover
Creek, Meadow Valley Wash, and the lower Muddy River.  Pine Canyon Dam is located
approximately 5 miles southwest of Mathews Canyon Dam and controls a drainage basin
of about 45 square miles.  The Pine Canyon Dam project was completed on 16 December
1957, and consists of an embankment and dike, an outlet works (intake structure and
conduit), a spillway, and a reservoir.  Pertinent data about Pine Canyon Dam are included
in this manual under Exhibit B.  Other existing projects located within the Muddy River
Basin include various small dams and weirs constructed for the purposes of flood control,
erosion control, irrigation, and recreation; however, none of these structures significantly
affect large floods.

2-05 Real Estate Acquisition.     The Mathews Canyon Dam Project encompasses an
area of about 801 acres total.  Land in fee comprised 205 acres where the dam and the
majority of the reservoir basin are located.  Easements on private and public domain lands
comprising 350 acres and 246 acres, respectively, were both acquired with rights only to
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subject the property to intermittent inundation as required to control flood waters.  The
Corps’ reservoir taking line is at elevation 5,461 feet, msl.  The highest elevation in
easements is at elevation 5,500 feet, msl.  Plate 2-06 shows the reservoir boundaries.

2-06 Public Facilities.      Although Mathews Canyon Dam Project was originally
authorized for recreational development (PL 78-534), no recreational facilities have been
formally developed.  However, there is a picnic site that was constructed to accommodate
contractor employees and Los Angeles District employees working at the project site
during the construction of the dam.  This site, consisting of two restrooms, two picnic
tables, and a barbeque pit, is not formally open to the public.  In addition, since the camp
site is located in a remote back-country far from any urban area, it does not receive many
visitors outside of the Los Angeles District maintenance personnel.  Photo 2-8 shows the
picnic site.
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TABLE 2-1.  Mathews Canyon Dam Water Control Manual
Storage Capacity Table (acre-feet)

Survey Date:  August 1977

ELEV 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 

5,420.0 20.0 20.8 21.7 22.7 23.6 24.7 25.8 27.0 28.2 29.5 
5,421.0 30.8 32.2 33.6 35.1 36.7 38.3 40.0 41.7 43.5 45.3 
5,422.0 47.2 49.1 51.2 53.2 55.3 57.5 59.7 62.0 64.4 66.7 
5,423.0 69.2 71.7 74.3 76.9 79.6 82.3 85.1 87.9 90.8 93.8 
5,424.0 96.8 99.9 103.0 106.2 109.4 112.7 116.0 119.5 122.9 126.4 

5,425.0 130.0 133.6 137.4 141.2 145.0 149.0 153.0 157.1 161.3 165.6 
5,426.0 169.9 174.3 178.8 183.4 188.0 192.8 197.6 202.5 207.4 212.5 
5,427.0 217.6 222.8 228.1 233.4 238.9 244.4 250.0 255.6 261.4 267.2 
5,428.0 273.1 279.1 285.1 291.3 297.5 303.8 310.1 316.6 323.1 329.7 
5,429.0 336.4 343.2 350.0 356.9 363.9 371.0 378.1 385.4 392.7 400.0 

5,430.0 407.5 415.0 422.6 430.3 438.1 445.9 453.8 461.7 469.7 477.8 
5,431.0 486.0 494.2 502.5 510.9 519.4 527.9 536.5 545.1 553.8 562.6 
5,432.0 571.5 581.4 589.4 598.5 607.7 616.9 626.2 635.5 644.9 654.4 
5,433.0 664.0 673.6 683.3 693.1 703.0 712.9 722.9 732.9 743.0 753.2 
5,434.0 763.5 773.8 784.2 794.7 805.3 815.9 826.6 837.3 848.1 859.0 

5,435.0 870.0 881.0 892.2 903.4 914.6 926.0 937.4 948.9 960.5 972.2 
5,436.0 983.9 995.7 1,007.6 1,019.6 1,031.6 1,043.8 1,056.0 1,068.3 1,080.6 1,093.1 
5,437.0 1,105.6 1,118.2 1,130.9 1,143.6 1,156.5 1,169.4 1,182.4 1,195.4 1,208.6 1,221.8 
5,438.0 1,235.1 1,248.5 1,261.9 1,275.5 1,289.1 1,302.8 1,316.5 1,330.4 1,344.3 1,358.3 
5,439.0 1,372.4 1,386.6 1,400.8 1,415.1 1,429.5 1,444.0 1,458.5 14,773.2 1,487.9 1,502.6 

5,440.0 1,517.5 1,532.4 1,547.5 1,562.6 1,577.7 1,593.0 1,608.3 1,623.8 1,639.3 1,654.8 
5,441.0 1,670.5 1,686.2 1,702.1 1,718.0 1,733.9 1,750.0 1,766.1 1,782.4 1,798.7 1,815.0 
5,442.0 1,831.5 1,848.0 1,864.7 1,881.4 1,898.1 1,915.0 1,931.9 1,949.0 1,966.1 1,983.2 
5,443.0 2,000.5 2,017.8 2,035.3 2,052.8 2,070.3 2,088.0 2,105.7 2,123.6 2,141.5 2,159.4 
5,444.0 2,177.5 2,195.6 2,213.9 2,232.2 2,250.5 2,269.0 2,287.5 2,306.2 2,324.9 2,343.6 

5,445.0 2,362.5 2,381.4 2,400.4 2,419.5 2,438.6 2,457.7 2,477.0 2,496.3 2,515.6 2,535.0 
5,446.0 2,554.5 2,574.0 2,593.6 2,613.3 2,633.0 2,652.7 2,672.6 2,692.5 2,712.4 2,732.4 
5,447.0 2,752.5 2,772.6 2,792.8 2,813.1 2,833.4 2,853.7 2,874.2 2,894.7 2,915.2 2,935.8 
5,448.0 2,956.5 2,977.2 2,998.0 3,018.9 3,039.8 3,060.7 3,081.8 3,102.9 3,124.0 2,145.2 
5,449.0 3,166.5 3,187.8 3,209.2 3,230.7 3,252.2 3,273.7 3,295.4 3,317.1 3,338.8 3,360.6 

5,450.0 3,382.5 3,404.4 3,426.5 3,448.6 3,470.8 3,493.1 3,515.5 3,538.0 3,560.5 3,583.2 
5,451.0 3,605.9 3,628.7 3,651.6 3,674.6 3,697.7 3,720.9 3,744.2 3,767.5 3,791.0 3,814.5 
5,452.0 3,838.1 3,861.8 3,885.6 3,909.5 3,933.4 3,957.5 3,981.6 4,005.9 4,030.2 4,054.6 
5,453.0 4,079.1 4,103.7 4,128.4 4,153.1 4,178.0 4,202.9 4,227.9 4,253.0 4,278.2 4,303.5 
5,454.0 4,328.9 4,354.4 4,379.9 4,405.6 4,431.3 4,457.1 4,483.0 4,509.0 4,535.1 4,561.2 

5,455.0 4,587.5 4,613.8 4,640.2 4,666.7 4,693.2 4,719.7 4,746.3 4,773.0 4,799.8 4,826.5 
5,456.0 1,853.4 4,880.3 4,907.3 4,934.3 4,961.4 4,988.5 5,015.7 5,043.0 5,070.3 5,097.7 
5,457.0 5,125.1 5,152.6 5,180.1 5,207.7 5,235.4 5,263.1 5,290.9 5,318.7 5,346.6 5,374.6 
5,458.0 5,402.6 5,430.7 5,458.8 5,487.0 5,515.2 5,543.5 5,571.1 5,600.3 5,628.8 5,657.3 
5,459.0 5,685.9 5,714.5 5,746.3 5,772.0 5,800.8 5,829.7 5,858.7 5,887.7 5,916.7 5,945.8 

5,460.0 5,975.0 6,004.2 6,033.5 6,062.9 6,092.4 6,121.9 6,151.5 6,181.2 6,211.0 6,240.8 
5,461.0 6,270.7 6,300.7 6,330.7 6,360.9 6,391.1 6,421.3 6,451.7 6,482.1 6,512.6 6,543.2 
5,462.0 6,573.8 6,604.5 6,635.3 6,666.2 6,697.1 6,728.1 6,759.2 6,790.4 6,821.6 6,852.9 
5,463.0 6,884.3 6,915.8 6,947.3 6,978.9 7,010.6 7,042.1 7,074.2 7,106.1 7,138.0 7,170.1 
5,464.0 7,202.2 7,234.4 7,266.7 7,299.0 7,331.4 7,363.9 7,396.5 7,429.1 7,461.8 7,494.6 

5,465.0 7,527.5 7,560.4 7,593.4 7,626.5 7,659.7 7,692.9 7,726.2 7,759.6 7,793.0 7,826.5 
5,466.0 7,860.1 7,893.8 7,927.5 7,961.3 7,995.2 8,029.1 8,063.1 8,097.2 8,131.4 8,165.6 
5,467.0 8,199.9 8,234.3 8,268.7 8,303.2 8,337.8 8,372.5 8,407.2 8,442.0 7,476.9 8,511.9 
5,468.0 8,546.9 8,582.0 8,617.2 8,652.4 8,687.7 8,723.1 8,758.6 8,794.1 8,829.7 8,865.4 
5,469.0 8,901.1 8,936.9 8,972.8 9,008.8 9,044.8 9,080.9 9,117.1 9,153.3 9,189.6 9,226.0 

5,470.0 9,262.5 9,299.0 935.6 9,372.3 9,409.0 9,445.8 9,482.7 9,519.6 9,556.5 9,596.3 
5,471.0 9,630.7 9,667.9 9,705.1 9,742.4 9,779.8 9,817.2 9,854.7 9,892.2 9,929.9 9,967.6 
5,472.0 10,005.3 10,043.1 10,081.0 10,118.9 10,156.9 10,195.0 10,233.1 10,271.3 10,309.6 10,347.9 
5,473.0 10,386.3 10,424.8 10,463.3 10,501.8 10,540.5 10,579.2 10,618.0 10,656.8 10,695.7 10,734.7 
5,474.0 10,773.7 10,812.8 10,851.9 10,891.2 10,930.5 10,969.8 11,009.2 11,048.7 11,088.2 11,127.8 

5,475.0 11,167.5 11,207.2 11,247.1 11,286.9 11,326.9 11,366.9 11,407.1 11,447.3 11,487.5 11,527.9 
5,476.0 11,568.3 11,608.8 11,649.4 11,690.0 11,730.7 11,771.5 11,812.4 11,853.4 11,894.4 11,935.5 
5,477.0 11,976.7 12,018.0 12,059.3 12,100.7 12,142.2 12,183.7 12,225.4 12,267.1 12,308.9 12,350.8 
5,478.0 12,392.7 12,434.7 12,476.8 12,519.0 12,561.2 12,603.5 12,645.9 12,688.4 12,731.0 12,773.6 
5,479.0 12,816.3 12,859.1 12,901.9 12,944.9 12,987.9 13,030.9 13,074.1 13,117.3 13,160.7 13,204.0 

5,480.0 13,247.5 13,291.0 13,334.6 13,378.2 13,421.9 13,465.7 13,509.5 13,553.3 13,597.2 13,641.2 
5,481.0 13,685.2 13,729.2 13,773.3 13,817.5 13,861.7 13,906.0 13,950.3 13,994.7 14,039.1 14,083.6 
5,482.0 14,128.2 14,172.8 14,217.4 14,262.1 14,306.9 14,351.7 14,396.5 14,441.1 14,486.4 14,531.4 
5,483.0 14,576.5 
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TABLE 2-2.  Mathews Canyon Dam Water Control Manual
Surface Area Table (acres)

Survey Date:  August 1977

ELEV 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 

5,420 8.0 8.0 9.0 9.0 10.0 10.0 11.0 11.0 11.0 12.0 
5,421 12.0 13.0 13.0 14.0 14.0 15.0 15.0 16.0 17.0 17.0 
5,422 18.0 18.0 19.0 19.0 20.0 21.0 21.0 22.0 22.0 23.0 
5,423 24.0 24.0 25.0 26.0 26.0 27.0 28.0 29.0 29.0 30.0 
5,424 31.0 31.0 32.0 33.0 34.0 35.0 35.0 36.0 37.0 38.0 

5,425 39.0 39.0 40.0 40.0 41.0 42.0 42.0 43.0 43.0 44.0 
5,426 45.0 45.0 46.0 47.0 47.0 48.0 49.0 49.0 50.0 51.0 
5,427 51.0 52.0 53.0 53.0 54.0 55.0 55.0 56.0 57.0 57.0 
5,428 58.0 59.0 60.0 60.0 61.0 62.0 63.0 63.0 64.0 65.0 
5,429 66.0 66.0 67.0 68.0 69.0 69.0 70.0 71.0 72.0 73.0 

5,430 73.0 74.0 75.0 75.0 76.0 77.0 78.0 78.0 79.0 80.0 
5,431 80.0 81.0 82.0 83.0 83.0 84.0 85.0 86.0 86.0 87.0 
5,432 88.0 89.0 89.0 90.0 91.0 92.0 92.0 93.0 94.0 95.0 
5,433 96.0 96.0 97.0 98.0 99.0 100.0 100.0 101.0 102.0 103.0 
5,434 104.0 104.0 105.0 106.0 107.0 108.0 109.0 109.0 110.0 111.0 

5,435 112.0 113.0 113.0 114.0 115.0 115.0 116.0 117.0 117.0 118.0 
5,436 119.0 119.0 120.0 121.0 121.0 122.0 123.0 123.0 124.0 125.0 
5,437 126.0 126.0 127.0 128.0 128.0 129.0 130.0 130.0 131.0 132.0 
5,438 133.0 133.0 134.0 135.0 135.0 136.0 137.0 138.0 138.0 139.0 
5,439 140.0 141.0 141.0 142.0 143.0 144.0 144.0 145.0 146.0 147.0 

5,440 147.0 148.0 149.0 150.0 150.0 151.0 152.0 153.0 154.0 154.0 
5,441 155.0 156.0 157.0 158.0 159.0 159.0 160.0 161.0 162.0 163.0 
5,442 163.0 164.0 165.0 166.0 167.0 168.0 168.0 169.0 170.0 171.0 
5,443 172.0 173.0 174.0 174.0 175.0 176.0 177.0 178.0 179.0 180.0 
5,444 180.0 181.0 182.0 183.0 184.0 185.0 186.0 187.0 188.0 188.0 

5,445 189.0 190.0 190.0 191.0 192.0 192.0 193.0 193.0 194.0 194.0 
5,446 195.0 196.0 196.0 197.0 197.0 198.0 199.0 199.0 200.0 200.0 
5,447 201.0 201.0 202.0 203.0 203.0 204.0 204.0 205.0 206.0 206.0 
5,448 207.0 207.0 208.0 209.0 209.0 210.0 210.0 211.0 212.0 212.0 
5,449 213.0 213.0 214.0 215.0 215.0 216.0 216.0 217.0 218.0 218.0 

5,450 219.0 220.0 220.0 221.0 222.0 223.0 224.0 225.0 226.0 226.0 
5,451 227.0 228.0 229.0 230.0 231.0 232.0 232.0 233.0 234.0 235.0 
5,452 236.0 237.0 238.0 239.0 239.0 240.0 241.0 242.0 243.0 244.0 
5,453 245.0 246.0 247.0 247.0 248.0 249.0 250.0 251.0 252.0 253.0 
5,454 254.0 255.0 256.0 256.0 257.0 258.0 259.0 260.0 261.0 262.0 

5,455 263.0 263.0 264.0 265.0 265.0 266.0 266.0 267.0 267.0 268.0 
5,456 268.0 269.0 270.0 270.0 271.0 271.0 272.0 272.0 273.0 274.0 
5,457 274.0 275.0 275.0 276.0 276.0 277.0 278.0 278.0 279.0 279.0 
5,458 280.0 280.0 281.0 282.0 282.0 283.0 283.0 284.0 284.0 285.0 
5,459 286.0 286.0 287.0 287.0 288.0 288.0 289.0 290.0 290.0 291.0 

5,460 291.0 292.0 293.0 294.0 294.0 295.0 296.0 296.0 297.0 298.0 
5,461 299.0 299.0 300.0 301.0 302.0 302.0 303.0 304.0 304.0 305.0 
5,462 306.0 307.0 307.0 308.0 309.0 310.0 310.0 311.0 312.0 313.0 
5,463 313.0 314.0 315.0 316.0 316.0 317.0 318.0 319.0 319.0 320.0 
5,464 321.0 322.0 322.0 323.0 324.0 325.0 325.0 326.0 327.0 328.0 

5,465 329.0 329.0 330.0 331.0 331.0 332.0 333.0 334.0 334.0 335.0 
5,466 336.0 336.0 337.0 338.0 339.0 339.0 340.0 341.0 342.0 342.0 
5,467 343.0 344.0 345.0 345.0 346.0 347.0 347.0 348.0 349.0 350.0 
5,468 350.0 351.0 352.0 353.0 353.0 354.0 355.0 356.0 356.0 357.0 
5,469 358.0 359.0 359.0 360.0 361.0 362.0 362.0 363.0 364.0 365.0 

5,470 366.0 366.0 367.0 367.0 368.0 368.0 369.0 370.0 370.0 371.0 
5,471 371.0 372.0 373.0 373.0 374.0 374.0 375.0 376.0 376.0 377.0 
5,472 377.0 378.0 378.0 379.0 380.0 380.0 381.0 381.0 382.0 383.0 
5,473 383.0 384.0 384.0 385.0 386.0 386.0 387.0 387.0 388.0 389.0 
5,474 389.0 390.0 390.0 391.0 392.0 392.0 393.0 393.0 394.0 395.0 

5,475 395.0 396.0 397.0 398.0 399.0 399.0 400.0 401.0 402.0 403.0 
5,476 403.0 404.0 405.0 406.0 407.0 407.0 408.0 409.0 410.0 411.0 
5,477 411.0 412.0 413.0 414.0 415.0 416.0 416.0 417.0 418.0 419.0 
5,478 420.0 420.0 421.0 422.0 423.0 424.0 425.0 425.0 426.0 427.0 
5,479 428.0 429.0 430.0 430.0 431.0 432.0 433.0 434.0 435.0 435.0 

5,480 436.0 437.0 437.0 437.0 438.0 438.0 439.0 439.0 439.0 440.0 
5,481 440.0 441.0 441.0 441.0 442.0 442.0 443.0 443.0 443.0 444.0 
5,482 444.0 444.0 445.0 445.0 446.0 446.0 446.0 447.0 447.0 448.0 
5,483 448.0 

Note: This table was generated using the storage values shown in Table 2-1.
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Photo 2-1.  Union Pacific Railroad at Caliente, Nevada.

 

Photo 2-2.  Clover Creek at Meadow Valley Wash on Hwy 93,
Caliente, NV.
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Photo 2-3.  Intake structure and staff boards at right abutment.

Photo 2-4.  Looking upstream at outlet tunnel and stilling basin.



2-9

Photo 2-5.  Looking downstream at stilling basin.

Photo 2-6.  Riprap at the Transition from Stilling Basin to Outlet Channel
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Photo 2-7.  Mathews Canyon Reservoir from top of dam.

Photo 2-8.  Sheltered picnic area at Mathews Canyon Dam looking
towards the reservoir.

Man-made Berm
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III - HISTORY OF PROJECT

3-01 Authorization.     Mathews Canyon Dam was authorized by act of Congress,
Flood Control Act of 1950, Public Law 516, Eighty-first Congress, second session, and
approved 17 May 1950 in accordance with the recommendations of the Chief of
Engineers in his report as contained in House Document Number 530, Eighty-first
Congress.

3-02 Planning and Design.     Records of flooding in the Muddy River Basin date back
as early as 1905.  According to these records, the floods that occurred below Mathews
Canyon Dam prior to its construction caused severe property damage, mainly to the
Union Pacific Railroad and agricultural areas.  From 1906 to 1941, inclusive, the railroad
company spent approximately $2,300,000 (1955 price levels) for restoration of the main
line, and more than $5,500,000 (1955 price levels) for its relocation to higher elevations. 
Extended interruption of the railroad service was common after each significant flood
event, ranging from more than two weeks (in 1946) to six months (in 1910).

These events led the local government, through their state’s representatives, to
seek the Federal Government’s assistance to investigate and provide a flood control
measure for the area.  Planning studies for a flood control measure began as early as
1946.  Subsequent investigations led to a flood control improvement project that would
comprise of two interdependent units - the Mathews Canyon and Pine Canyon Dams. 
Project alternative plans for Mathews Canyon Dam ranging from various configurations
of the dam embankment and spillway structure were investigated.  The selection of the
recommended plan was coordinated with the office of the State Engineer of the State of
Nevada, United States Bureau of Reclamation, the United Sates Soil Conservation
Service, and the local agencies.  The overall flood control project was recommended for
approval in the Chief of Engineer’s report, dated 12 September 1949.  In May 1950, the
overall Meadow Valley Wash Basin Flood Control Project was Congressionally
authorized, as set forth in House Document No. 530, 81st Congress, 2nd session. 
Hydrologic information pertaining to the design of the two dams is documented in a
Corps’ report entitled “Design Memorandum No. 1, Hydrology for Pine Canyon and
Mathews Canyon Dams, Meadow Valley Wash and Lower Muddy River Basins,
Nevada”, dated April 1955.

A Corps document entitled “Design Memorandum No. 2 - General Design for
Mathews Canyon Dam” and dated June 1955 describes the recommended project plan for
Mathews Canyon Dam as follows: “The project recommended in this memorandum
provides for the construction of a flood-control reservoir at the Mathews Canyon site. 
Mathews Canyon Dam would be an earth-fill structure about 800 feet long and 71 feet
high above stream bed.  At spillway crest (elev 5,461), the reservoir would have a
capacity of 6,260 acre-feet including an allowance of 1,000 acre-feet for sediment and
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debris storage.  The reservoir would reduce the reservoir design flood from a peak inflow
of 8,500 cubic feet per second to a maximum outflow of 260 cubic feet per second with
the water surface at spillway crest.  No storage for water conservation would be
provided.”  The Design Memorandum further states: “The cost to the United States for
construction of the Mathews Canyon Dam and Reservoir Project is estimated at
$830,000, on the basis of June 1955 price levels.  The time estimated to complete the
work is estimated at 1 year”.

3-03 Construction.     Mathews Canyon Dam was constructed at the same time as Pine
Canyon Dam.  Construction of both dams began on 18 March 1957 and was completed
on 16 December 1957.  Mathews Canyon Dam and Pine Canyon Dam were coordinated
improvements under the overall plan of improvement for flood control.  The total cost of
the two projects (excluding maintenance and operation expenditures) through December
1957, was $1,401,000.

3-04 Related Projects.     Pine Canyon Dam is located approximately 5 miles
southwest of Mathews Canyon Dam and the size of its drainage basin behind the dam is
about 45 square miles.  The Pine Canyon Dam project was completed on 16 December
1957, and consists of an embankment and dike, outlet works (intake structure and
conduit), spillway, and reservoir.  Pertinent data about Pine Canyon Dam are included in
this manual under Exhibit B.  Other existing projects located within the Muddy River
Basin include various small dams and weirs constructed for the purposes of flood control,
erosion control, irrigation, and recreation; however, none of these structures significantly
affect large floods. 

3-05 Modifications to Regulations.     The water control plan currently utilized for
this dam has never been modified.  Mathews Canyon Dam has an ungated outlet, which
releases flood waters through a 3.5-foot diameter circular conduit.  The outlet works does
not include any gate nor mechanical equipment that permit adjustment of reservoir
outflows. 

3-06 Principal Regulation Problems.    

a.  Spillway Inadequacy.  The report entitled “Hydrology and Hydraulic Review
of Design Features of Existing Dams” for Pine Canyon and Mathews Canyon Dams,
dated July 1978, contains a routing of a revised probable maximum flood (PMF) which
was based on updated criteria set by the National Weather Service.  Based on the results
of the routing, the spillway was found inadequate to pass the revised PMF with the
minimum required 3 feet of freeboard.  In order to correct this design deficiency, the
report recommended that the dam be raised by 1.7 feet, or that the spillway be widened
from 50 feet to 100 feet.  Currently, however, there are no plans to implement any of
these recommendations.  
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IV - WATERSHED CHARACTERISTICS

4-01 General Characteristics.     The drainage area above Mathews Canyon Dam
comprises about 34 square miles in Lincoln County, Nevada.  The longest watercourse in
the drainage area extends 10.5 miles above the dam and has an average streambed gradient
of 103 feet per mile.  Clover Creek which receives the drainage from Mathews Canyon at a
point approximately 2 miles downstream (northwest) from the dam, flows northwestward
nearly 20 miles to Caliente, where it empties into Meadow Valley Wash.  Meadow Valley
Wash flows southward to its confluence with the Muddy River near Glendale, 70 miles
downstream from Caliente.  Downstream from Glendale, the Muddy River flows for a
distance of 12 miles to the point where it empties into Lake Mead.  Areas downstream of
Mathews Canyon Dam are shown on Plate 4-01.

4-02 Topography.     The dam’s drainage area mainly consists of rolling hills and
narrow valleys, with some alluvial wash.  The elevations in the drainage area vary from
5,420 feet, msl at the dam to about 7,000 feet, msl at the mountain crest.  The project
location and topography are shown on Plate 4-02.

4-03 Geology and Soils.

a.  Geology.  Mathews Canyon Dam lies within the basin and range physiographic
province where typically elongated mountain ranges have a strong north-northeast trend. 
These ranges average approximately 50 miles or more in length with an average width
from 5 to 15 miles and vary in height from 1,000 to 5,000 feet.  The broad, flat intervening
valleys tend to be of equal or greater width than the mountains they separate.  Drainage is
predominantly internal and many valleys are characterized by flat mud-surfaced playas
which are commonly flooded during the rainy season.

Within the Caliente Caldron complex, in which the dam is located, mountains are
more irregular than typical basin and range structures and appear almost equi-dimensional. 
The long mountain ranges and broad valleys west of Meadow Valley Wash retain a strong
north-south trend, while east of the wash, the ranges are shorter and their trends are varied. 
South of Clover Creek, short northeast-trending ranges merge with other ranges trending
northwest to form a winding east-west rim along the south border of the Clover Creek
drainage basin.

The dam is at the head of a narrow section of Mathews Canyon where bedrock
outcrops along both sides of the canyon and underlies the stream bed alluvium at depths of
as much as 52 feet.  The canyon trends northwestward in a nearly straight course for about
2,000 feet downstream from the dam.  The streambed elevation at the dam is about 5,412
feet, msl.  The canyon is 300 feet wide from toe to toe of the abutments and about 600 feet
wide at elevation 5,483 feet, msl, which is at the crest elevation of the top of dam.  The
bottomlands forming the reservoir spread out to a maximum width of about one-third of a
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mile.

Bedrock at the site is volcanic.  Three kinds of fragmental volcanic rock occur
below elevation 5,483 feet, msl: pumiceous breccia, andesite agglomerate, and slightly
pumiceous breccia, which is the most common rock at the site, is light gray, soft, partly
cemented, and composed of many pumice fragments and occasional felsite fragments
embedded in a tuff matrix.  Most fragments are less than one-inch in diameter; however a
few pieces as much as one-foot in diameter occur.  In general, the breccia is moderately to
sparsely jointed.  The andesite agglomerate, which consists of large block of andesite in a
matrix of soft tuff, occurs only in irregular lenses.  Its outcrops are conspicuously marked
by hard reddish-brown andesite blocks as much as 10 feet in diameter.  The slightly
pumiceous breccia is a light-gray, moderately-hard rock consisting of pumice, rhyolite,
small feldspar crystals, and miscellaneous volcanic fragments embedded in well-cemented
tuff.  It is a much stronger rock than the pumiceous breccia.

b.  Seismicity.  Within a 100-miles radius of Mathews Canyon Dam are six active
and potentially active faults that have the capability of producing an event of sufficient
magnitude to affect the dam.  Mainstreet-Hurricane, Dry Lake Valley, Coal Valley, and
Toroweap-Sevier are active faults located approximately 50, 35, 68, and 70 miles,
respectively, from the dam.  There is one potentially active fault, the Grand Wash, which is
25 miles from the dam.  Seismic events have occurred within the proximity of the dam, but
cannot be accurately assigned to any known fault.

c.  Soils.  The mountainous drainage area is covered with shallow soils and large
areas of  bare rock.  In the canyons, soils are deep.  Soils throughout the drainage area are
volcanic in origin, and are low in organic content.

4-04 Sediment.     There are no sedimentation ranges in the reservoir.  The volume and
distribution of accumulated sediment are determined by surveys of the appropriate parts
(usually the lower elevations) of the reservoir.  The original allotted sediment-storage
volume of 1,000 acre-foot in the reservoir, was determined from a study of silt
accumulation rates in existing reservoirs in the southwest United States.  From this study,
the silting rate was established at 20 acre-foot per year, or 0.59 acre-foot per square mile
per year.

Surveys are conducted after major storms where the water surface has exceeded
elevation 5,455 feet, msl or after visual inspection indicates significant sedimentation.  The
most recent survey, and also the only survey on record, was completed in August 1977. 
Visual inspection of the reservoir performed just prior to the preparation of the 1978
Review of Hydrology of Mathews Canyon Dam confirmed the adequacy of the original
sediment volume estimate.  No other surveys have been performed since that time.

Periodic inspection of the dam and reservoir occurs every five years.  The latest
Periodic Inspection occurred in June 1999.  As it was mentioned in paragraph 2-03(d),



4-3

during scheduled maintenance times, excess sediment that collects at the approach basin
and around the intake tower is excavated and used to create a berm that diverts all
sediment flows away from the approach basin and intake tower. 

4-05 Climate.     The climate of the drainage area is semiarid with hot dry summers and
mild, moist winters.  Rainless periods of several months during the summer are common. 
Outside of precipitation, there were never any instrumentation set up for monitoring
temperature, snow, or evaporation within the Mathews Canyon Dam basin.  Climatological
data for temperature, snow, precipitation, and evaporation were collected at the nearby
city of Caliente, and are shown on Table 4-1.  

a.  Temperature.  During the summer, days are long and hot, while in the winters,
they are short and mild.  Records of temperatures in the city of Caliente, which is
approximately 20 miles northeast of the Mathews Canyon Dam show temperatures have
ranged from 50 to 60 degrees during the winter months and 90 to 110 degrees during the
summer months. 

b.  Precipitation.  Precipitation records are available for four selected
precipitation stations in or near the drainage area, namely, Mathews Canyon and Pine
Canyon Dams, the nearby city of Caliente, and another nearby town, Acoma.  The mean
annual precipitation ranges from about 10 inches at the dam to 20 inches in the higher
mountains.  Climatic conditions in the Mathews Canyon basin generally vary with
elevation.  The months of May and June are somewhat drier than the other months. 
Precipitation data for the period of record are shown on Table 4-2.

c.  Snow.  Snow is common during winter storms, especially at higher elevations. 
According to statements by local residents, the maximum snow accumulation in the
mountains probably does not exceed 3 or 4 feet.  In the lower valleys, snow never remains
on the ground for more than a few days.  However, snow data collected at Caliente showed
that on February 4, 1989, there was 14 inches of snow, which was the recorded high of the
year, as well as the recorded high on record.  Snow maps for the area are available through
the National Operation Hydrologic Remote Sensing Center (NOHRSC).

d.  Evaporation.  Available evaporation data is from Caliente, for the period of
record beginning in 1956 and ending in 1972.  From the available data, average monthly
evaporation ranges from ½ to 1 inch.  However, maximum records show that during the
summer months, evaporation can range from 1 to 5 inches.  There has been no collection of
evaporation data since 1972.  

e.  Wind.  Within Nevada, the prevailing winds are from the south, southwest, and
west.  Wind velocities are generally moderate, though in a few places, as around Mount
Davidson, there are sometimes fierce winds.

4-06 Storms and Floods.     
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a.  Storms.  

(1) Winter Storms.  Storm rainfall is usually of low intensity, and its
distribution reflects orographic influence.  Most precipitation in the drainage area results
from general winter storms that are associated with extra tropical cyclones of north Pacific
origin.  The duration of the most intense, flood-producing rain rarely exceeds 6 hours,
although the storm itself may last several days.

(2) Summer Storms.  Storms occurring during the summer are of two types:
general summer storms and local summer storms.  The latter, which are frequent, may
result in heavy rain over small areas, but their duration rarely exceeds 3 hours.  The
general summer storms, which are infrequent, cover comparatively large areas.  The
duration of these storms may be 24 hours or more.  They sometimes include cells of high
intensity and short duration rainfall.

b.  Floods.  Available flood history in the Muddy River Basin dates back to 1905,
however, quantitative records are few.  Information on floods were collected from
historical accounts, records of the Union Pacific Railroad Company, reports by Local,
State and Federal agencies, and statements from the local residents.  Before the completion
of Mathews Canyon Dam, the storms of 1910, 1925, 1938, 1941, and 1946 all generated
runoff that resulted in severe property damage near the basin.  The storms and floods of
1938 and 1946 were the most significant events on record prior to the construction of
Mathews Canyon and Pine Canyon Dams.  Brief descriptions of these events are provided
in the following paragraphs.

(1)  Storm and Flood of 27 February - 3 March 1938.  This storm
produced large floods over much of southern Nevada, Arizona, southern California, and
southern Utah.  The flood was the largest general flood of record in the Muddy River
Basin.  Low rainfall loss rates and unusually heavy rainfall on 2 March caused high rates
of runoff, especially in the mountains.  At Caliente, the peak discharge on Meadow Valley
Wash below Clover Creek was estimated at 15,000 cfs at the mouth of Mathews Canyon. 
Snowmelt made a significant contribution to runoff during the storm.

(2)  Storm and Flood of 27 - 30 October 1946.  This general winter storm
deposited up to 10 inches of rainfall in the mountains near Clover Creek.  Autographic rain
gages in the general region, operated by the U.S. Bureau of Reclamation, recorded the
severity of rainfall.  Isohyets of the total storm precipitation are shown on Plate 4-03.  
Estimated peak discharges were 700 cfs for Meadow Valley Wash near Panaca, and 3,000
cfs on Muddy River below Glendale.  No data was available for the flow at the mouth of
Mathews Canyon.

c.  Flood Damages.  Estimates of damages from floods in Meadow Valley Wash
and Lower Muddy River Basins are available for only those floods that have occurred
since 1905.  However, these estimates are incomplete.  Tangible damages estimated at
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about $3,000,000 have been reported for the period 1906 to 1955.  The principal damage
was to the railroad and agricultural property, as mentioned in section 3-02.  Since the
construction of Mathews Canyon Dam, no significant flood damages have been reported
downstream.  However, major losses in property and crops in other parts of the state have
been reported, such as the damage reported after a storm in 1969 that totaled about
$600,000. 

4-07 Runoff Characteristics.     Streamflow is negligible except immediately after
heavy rains or after extensive snowmelt.  Climatic conditions are not conducive to
perennial flow.  However, high-intensity rainfall in combination with the effects of steep
gradients result in intense debris-laden floods.  Due to the limited size of the drainage area,
the greatest peak discharges occur from thunderstorms.

Plate 4-04 graphically shows the monthly mean, maximum and minimum flows at
Mathews Canyon Dam for the period of record which began in 1958.  Plate 4-05 is a
tabulation of this data.  The maximum runoff values occur during the winter flood season
months of January, February, March, and April.

Plate 4-06 tabulates the annual maximum values for inflow, outflow, and water
surface elevation at Mathews Canyon Dam for the period of record.  Plate 8-07 is the
inflow and outflow discharge frequency curve for Mathews Canyon Dam.

4-08 Water Quality.     There is no water quality program at Mathews Canyon Dam. 
The nearest water quality station, USGS station 09418700, Meadow Valley Wash near
Rox, Nevada, was discontinued after 1994.  Further information about this station is
provided in Section 5-02, Water Quality Stations.

4-09 Channel and Floodway Characteristics.     Discharge from the outlet works enters
a short open channel that leads to the natural streambed of Mathews Canyon.  Discharge
from the spillway enters the natural stream about 200 feet below the toe of the dam.  This is
shown on Photo 4-1.  The spillway discharge curve is shown on Plate 4-07.  There exists a
continuous stage-recording gage downstream from the dam which is housed in a corrugated
metal pipe.  The discharge rating curve for stream flow at this station is shown on Plate 4-
08.

The reaches extending downstream from Mathews Canyon Dam to Lake Mead are
predominantly natural streams.  Flow from the outlet works is contained in downstream
channels.  Peak spillway discharges and floods from other drainage areas will overflow
the channels of the downstream reaches.  The non-damaging channel capacities were
evaluated by the Corps of Engineers for their “Report on Survey, Flood Control, Virgin
River and Tributaries in Nevada, Arizona and Utah”, dated June 20, 1942.  The Corps of
Engineers’ report entitled “Flood Plain Information, Muddy River, Vicinity of Overton,
Clark County, Nevada”, dated June 1974, identifies overflow areas and profiles of the
standard project flood and the intermediate regional flood (100-year frequency flood) for a
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7.8 mile reach of the lower Muddy River.  The non-damaging channel capacities of the
downstream reaches have not been re-evaluated since the survey in 1942.  This is because
since the completion of the Mathews Canyon Dam project, the most significant flood event
observed during the period of record was about a 25-year event, and the economic
development at the downstream reaches have not been that rapid or extensive enough to
require a new survey.  Lincoln County Emergency Management District is the agency
responsible for local cooperation and has agreed with the Corps to keep the downstream
channels free from man-made encroachment.

4-10 Upstream Structures.     No structure that significantly affects runoff exists in the
drainage area above Mathews Canyon Dam. 

4-11 Downstream Structures.     Other existing projects below Mathews Canyon Dam
include small dams and weirs constructed for purposes of flood control, erosion control,
irrigation and recreation.  However, none of these downstream structures significantly
affect large floods.  Mathews Canyon Dam has an ungated outlet and is self-regulating,
which makes coordination of flood releases with other existing projects impossible.

4-12 Economic Data.

a.  Population.  The dam is in an isolated area located about 20 miles upstream of
the City of Caliente, which has a population of approximately 1,160 people (based on
Census survey of 1990).  The drainage area above Mathews Canyon Dam comprises about
34 square miles in Lincoln County, Nevada, which has a total resident population of
approximately 3,837 people.  There are also about 1,325 occupied housing units, 58 non-
farm establishments (retail trade), and 122 farms within Lincoln County, Nevada.

b.  Agriculture.  As of 1990, there are 122 farms, which comprise about one
percent of the total land within Lincoln County.  Agriculture is contained mostly within the
general Caliente-Pioche area.  Pioche is located approximately 23 miles north of the city of
Caliente.  These farm lands are locally irrigated, consisting mainly of pasture for cattle
feed.

c.  Industry.  Economic development in the general Caliente-Pioche area consists
of scattered areas of irrigated farming land, cattle grazing on privately owned and Public
Domain land, mining industries, and some tourist trade in Caliente, which is on U.S.
Highway 93.  There is also some employment for local road maintenance and construction
on the Union Pacific Railroad extending north along Meadow Valley Wash, turning east
along Clover Valley, and on into Utah.

d.  Flood Damages.  Since the completion of the project, the flood damages
prevented through fiscal year 1998 are estimated to be $8,000,000.  This is a combined
benefit from both Mathews Canyon and Pine Canyon Dams and Reservoirs.  Because they
are an interdependent unit for improvements, a combined economic analysis was
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performed.  The economic analysis was performed by the Los Angeles District’s Economic
Section, and the numeric estimate of flood damages prevented was based on their Damage-
Discharge curve.  The damage reach considered in this analysis were four overflow areas,
namely Clover Creek, Caliente, Lower Meadow Valley Wash from Caliente to Muddy
River, and Lower Muddy River from Meadow Valley Wash to Lake Mead.  The Damage-
Discharge curve is shown on Plate 4-09.
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Table 4-1.  Climatological Data near Mathews Canyon Dam - Caliente
Station Name:  CALIENTE

Station ID:  1358
MONTH TEMPERATURE (EF)1 PRECIPITATION (Inches)2 SNOW (Inches)3 EVAPORATION (Inches)4

Mean Maximum Minimum Mean Maximum Minimum Mean Maximum Minimum Mean Maximum Minimum
January 58.57 71.00 40.00 0.37 1.41 0.00 1.79 12.00 0.00 0.00 0.00 0.00 
February 64.55 81.00 49.00 0.36 1.90 0.00 1.17 14.00 0.00 0.00 0.00 0.00 

March 72.96 90.00 64.00 0.37 1.35 0.00 0.59 8.00 0.00 0.09 1.26 0.00 
April 81.24 92.00 69.00 0.32 1.15 0.00 0.07 2.50 0.00 0.32 0.78 0.00 
May 89.82 98.00 82.00 0.31 1.48 0.00 0.01 0.50 0.00 0.66 2.55 0.50 
June 98.67 109.00 92.00 0.19 0.99 0.00 0.00 0.00 0.00 0.93 5.24 0.48 
July 101.84 109.00 98.00 0.35 1.51 0.00 0.00 0.00 0.00 0.87 1.47 0.47 

August 98.63 108.00 94.00 0.43 1.70 0.00 0.00 0.00 0.00 1.02 3.19 0.50 
September 93.07 106.00 88.00 0.33 1.56 0.00 0.03 2.00 0.00 0.62 0.90 0.36 

October 81.04 94.00 77.00 0.39 2.13 0.00 0.06 4.00 0.00 0.42 1.08 0.24 
November 68.70 80.00 64.00 0.38 1.80 0.00 0.41 5.00 0.00 0.16 0.54 0.00 
December 60.27 71.00 50.00 0.30 2.11 0.00 1.28 11.00 0.00 0.03 0.35 0.00 

Table 4-2.  Precipitation Data from Mathews and Pine Canyon Dams
     and Acoma

Month MATHEWS CANYON DAM5 PINE CANYON DAM5 ACOMA6

Mean Maximum Minimum Mean Maximum Minimum Mean Maximum Minimum
January 1.25 5.02 0.00 1.28 5.43 0.00 0.31 0.40 0.00 
February 1.90 7.51 0.00 1.81 6.16 0.00 0.31 0.42 0.00 

March 1.71 5.98 0.00 1.57 5.68 0.00 0.12 0.20 0.00 
April 0.73 4.08 0.00 0.73 3.23 0.00 0.43 0.83 0.00 
May 0.68 2.96 0.00 0.77 3.13 0.00 0.01 0.02 0.00 
June 0.34 2.59 0.00 0.33 1.44 0.00 0.00 0.00 0.00 
July 0.96 6.45 0.00 0.93 6.88 0.00 0.56 0.67 0.00 

August 1.13 3.55 0.00 1.07 3.41 0.00 0.27 0.54 0.00 
September 0.96 4.72 0.00 0.93 4.42 0.00 0.58 0.67 0.00 

October 0.72 3.58 0.00 0.77 3.46 0.00 0.04 0.08 0.00 
November 0.98 3.09 0.00 1.03 3.17 0.00 0.00 0.00 0.00 
December 0.86 3.64 0.00 0.82 3.88 0.00 0.32 0.62 0.00 

1.  Period of record for temperature spans 67 years (1931-1997) - Data from NCDC
2.  Period of record for precipitation spans 40 years (1958-1997) - Data from NCDC
3.  Period of record for snow spans 70 years (1928-1997) - Data from NCDC
4.  Available data for evaporation spans only 17 years (1956-1972) - Data from NCDC
5.  Period of record for precipitation spans 40 years (1958-1997) - Data from USACE
6.  Available data for precipitation in Acoma spans only three years (1949-1951) - Data from NCDC
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Photo 4-1.  Looking downstream below spillway
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V - DATA COLLECTION AND COMMUNICATION NETWORKS

5-01 Hydrometeorological Stations.

a.  Facilities.  Climatological, stream flow, and reservoir water level data are
collected and monitored by gages located in and adjacent to the Mathews Canyon
watershed.  Active gages are listed in Table 5-1 and their locations are shown on Plate
5-01.  Other gages located in the Muddy River Basin are listed in Table 5-2.  
Hydrometeorological facilities at the dam are listed and described in Table 5-3.  A
Geostationary Observational Environmental Satellite (GOES) data collection platform
(DCP) located at the dam provides LAD with near real-time precipitation and reservoir
water level data.

b.  Reporting. 

(1) Manual.  Because Mathews Canyon Dam is ungated and self-regulating, 
there are no dam tenders at the dam to directly observe and report precipitation, water
surface elevation, or outflow. 

(2) Recording Instruments.  The reservoir water surface elevation
recorder, the water surface recorder at the downstream outlet channel gage, and the
recording precipitation gages, automatically record by means of charts or punch tapes,
which are collected every six months by the Corps of Engineers, Reservoir Regulation
Section, Water Control Data Unit personnel.

(3) GOES Telemetry.  Reservoir water level and precipitation data from
Mathews Canyon Dam are collected at fifteen minute intervals, then transmitted to one of
two GOES satellites, and then to a ground station every four hours.  The data is then
transmitted as eight hours of data.  The eight hour blocks of reported data include the new
four hour data plus the previous four hour data block.  The GOES data are then collected
and processed by a Domestic Satellite (DOMSAT) receive station located at the LAD
office.  The DOMSAT system processes and stores the data on the LAD’s Water Control
Data System (WCDS).  GOES data can be viewed using the WCDS menu system or from
the Reservoir Regulation Section web site. 

c.  Maintenance.  The precipitation and stream gage stations located within the
Mathews Canyon Dam reservoir are maintained by the LAD Reservoir Regulation Section,
Water Control Data Unit (WCDU).  At least every six months, WCDU personnel visit
Mathews Canyon Dam to perform maintenance on all gages and to collect data from all
recording instruments.  Other gages located in the nearby city of Caliente are maintained by
Lincoln County.  Once the data has been collected from gages in Caliente, they are sent to
the National Climatic Data Center (NCDC) for publishing.  These active stations are
shown on Table 5-1. Other gages throughout the Muddy River Basin that were maintained
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by either Lincoln or Clark County, and by U.S. Geological Survey (USGS) are shown on
Table 5-2.

5-02 Water Quality Stations.

a.  Facilities.  There are no water quality stations located in the watershed above
Mathews Canyon Dam or in the downstream channel.  From 1987 to 1994, the USGS
operated a water quality station (USGS No. 09418700) at Meadow Valley Wash near Rox,
Nevada.  This station was located approximately 82 miles downstream from Mathews
Canyon Dam, covering a drainage area of 2,384 square miles.  Samples of runoff events
were analyzed for specific dissolved ions and suspended sediment.  The USGS have
discontinued monitoring this water quality station since 1994.

b.  Reporting.  No formal agreements exist between the USGS and the Corps to
transmit water quality data directly to the LAD.

c.  Maintenance.  The LAD had no maintenance responsibilities with respect to the
former water quality station.

5-03 Sediment Stations.

a.  Facilities.  There are no sedimentation ranges in Mathews Canyon Reservoir. 
The volume and distribution of accumulated sediment are determined by surveys of the
appropriate parts (usually the lower elevations) of the reservoir.  To date, the total
sediment accumulation has not significantly affected the overall flood control capacity of
the reservoir, yet.  Minor accumulation of sediment in the lower portion of the reservoir
can cause problems with the performance of the water level gage and stream, however, this
problem has been resolved by constructing a berm within the reservoir, as discussed in
section 2-03.d.

b.  Reporting.  There are no reporting stations that allow the LAD to obtain
sedimentation data.  However, surveys are conducted after major storms where the water
surface has exceeded elevation 5,455 feet, msl or after a visual inspection that indicates
significant sedimentation.

c.  Maintenance.  There has never been a sediment station at Mathews Canyon
Dam, thus the LAD has no maintenance responsibilities.

5-04 Recording Hydrologic Data.     LAD permanently maintains records of all
precipitation, reservoir water level, and stream flow data recorded by its gaging stations.
From 1958 to 1984, the U.S. Geological Survey collected water surface elevation and
precipitation data, and maintained the downstream flow gage at Mathews Canyon Dam. 
All data collected by the USGS at Mathews Canyon Dam were sent to the Corps of
Engineers for processing by the hydrologic technical staff. The streamflow data collected
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by the USGS were also published annually in their publications of “USGS Water
Resources Data - Nevada”.  The USGS no longer collects and publishes streamflow data
for Mathews Canyon Dam.  

Climatological data collected by the National Weather Service (NWS) from the
Caliente station are archived at the National Oceanic Atmospheric Administration,
National Climatic Data Center (NCDC) in Asheville, North Carolina.  Precipitation and
other data are published monthly by the NCDC in Climatological Data and Hourly
Precipitation Data.  

 LAD receives real-time precipitation and water surface elevation data from 
Mathews Canyon Dam through GOES telemetry system which records directly into a
computer data base.  Real-time information is transmitted every 4 hours and can be viewed
by accessing the WCDS menu system or the LAD web site.  The data is also recorded by
means of punch tapes and charts which are collected by the WCDU personnel every six
months during scheduled maintenance times (usually during the spring and fall months) on
four gages; two precipitation stations located upstream, as shown on Plate 5-01; a
precipitation station located on top of the dam; and a stream gage station located
downstream of the dam.  Table 5-3 shows the hydrometeorological instrumentation and the
specific types of data collected at each gaging station.

All hydrometeorological data collected by the WCDU personnel are processed to
create an official record of operation.

5-05 Communication Network.     The LAD does not maintain a voice radio
communication network connection with Mathews Canyon Dam.  It does not require dam
tenders since the reservoir is ungated and self-regulating.  However, daily reports from
Mathews Canyon Dam are collected through the GOES DOMSAT Receive Station located
in the downtown LAD office.  Real-time information is transmitted every 4 hours and can
be viewed by accessing the WCDS menu system or the LAD web site.  There are also
alarm functions within the GOES Telemetry system that notifies the LAD ROC staff in the
event that critical situations are imminent.  These situations include 1) when the water
surface elevation reaches 5,440 feet, msl, the ROC notifies and activates the dam safety
inspection team; and 2) prior to spillway flow at water surface elevation 5,461 feet, msl,
the ROC then notifies the LAD’s Emergency Operation Center and affected local and other
Federal Government agencies for possible evacuations and emergency operations.  The
“Orange Book” contains the list of the agencies, with names and phone numbers of their
representatives.

5-06 Communication With Project.     

a.  Regulating Office with Project Office.  There are no permanent attendants,
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telephones or radios located at Mathews Canyon Dam.  The outlet at the dam is ungated
and self-regulating.  The GOES Telemetry system is the primary source for monitoring
precipitation and flood flow activities at Mathews Canyon Dam.

b.  Between Project Office and Others.  No routine communication exists
between Mathews Canyon Dam and other agencies.

c.  Between ROC and Others.  A list of agencies to be notified, with applicable
office and home telephone numbers is published annually in the LAD’s Instructions for
Reservoir Operations Center Personnel (unofficially called the “Orange Book”).  Should a
major runoff event occur, the LAD ROC would be in constant contact with the Lincoln
County Emergency Management in Nevada to coordinate any potential emergency situation.

5-07 Project Reporting Instructions.     The LAD Water Control Data Unit monitors the
GOES telemetry to ensure collection of data.  Technicians from the Water Control Data
Unit are dispatched to restore data collection should the equipment fail.  The Operations &
Maintenance Branch of LAD dispatches a maintenance crew to Mathews Canyon Dam if
there is a suspicion that the outlet gate is obstructed by debris.  The outlet gate may be
obstructed if the telemetry data shows there is low precipitation but abnormally high water
surface elevations in the reservoir.

5-08 Warnings.     The responsibility for issuing all weather watches and warnings and
all flood and flash flood watches warnings rests with the National Weather Service.  Local
emergency officials of Lincoln County Emergency Management, NV are responsible for
issuing any public warnings regarding unusual overflows, evacuations, unsafe roads or
bridges, etc.

There was an existing agreement documented in the 1975 Water Control Manual
between Lincoln County Emergency Management and the Corps of Engineers which
indicated that when any of the following conditions are observed:  rainfall of ½ inch in 2
hours in Caliente; rainfall of 1 to 2 inches in 2 hours at the dam or mountain area; a
reservoir water surface elevation of 5,442.0 feet, msl; and if the reservoir water surface
reaches elevation 5,675.0 feet, msl at the nearby Pine Canyon Dam, Lincoln County would
contact the Corps.  However, this agreement was established  prior to the installation of the
GOES Telemetry system and, therefore, no longer applies.  If an uncontrolled spillway
flow or dam breach were imminent, the ROC would notify the LAD Emergency Operations
Center to commence their Mathews Canyon Dam flood emergency plan. The ROC would
also notify the Lincoln County Emergency Management and other agencies listed in the
“Orange Book”.
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Table 5-1.  Active Hydrometeorological Gages In Vicinity of Mathews Canyon Dam Watershed

STATION NAME ID ELEV LAT LONG COUNTY AGENCY YRS IN SERV PARAMETERS

 CALIENTE 1358* 4,400 37:37:00 114:31:00 LINCOLN NCDC 1928-PRESENT PRECIP, TEMP

 MATHEWS CANYON WASH NR CALIENTE1 09418200** 5,409 37:29:55 114:13:20 LINCOLN USACE 1958-PRESENT STREAMFLOW

 PINE CANYON WASH NR CALIENTE, NV2 09418300** 5,595 37:28:40 114:19:00 LINCOLN USACE 1958-PRESENT STREAMFLOW

 MATHEWS CANYON DAM (G) CE47988A*** 5,420 37:29:57 114:13:25 LINCOLN USACE 1957-PRESENT PRECIP, ELEV

 PINE CANYON DAM (G) CE479658*** 5,595 37:28:38 114:18:24 LINCOLN USACE 1957-PRESENT PRECIP, ELEV

 BUNKER PASS RAIN GAGE (N) - 5,910 37:25:59 114:08:49 LINCOLN USACE 1957-PRESENT PRECIPITATION

 MUD SPRINGS RAIN GAGE (N) - 5,950 37:25:41 114:11:42 LINCOLN USACE 1957-PRESENT PRECIPITATION

 JACK'S RANCH RAIN GAGE (N) - 6,040 37:24:55 114:14:17 LINCOLN USACE 1957-PRESENT PRECIPITATION

 SHEEP SPRINGS RAIN GAGE (N) - 6,240 37:24:02 114:17:16 LINCOLN USACE 1957-PRESENT PRECIPITATION

See Plate 5-01 for locations.
Notes:
USGS - U.S. Geological Survey * - NCDC ID
NCDC - National Climatic Data Center ** - USGS ID
USACE - U.S. Army Corps of Engineers *** - GOES ID
(G) - GOES gage              1 and 2.  All data from these stations were collected by USGS from 1958 to 1984.  
(N) - Non-telemetry gage                USACE has been collecting data from these stations since 1984.
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Table 5-2.  Other Hydrometeorological Stations Located in Muddy River Basin

STATION NAME ID ELEV LATITUDE LONGITUDE COUNTY AGENCY YRS IN SERV PARAMETERS

 ELGIN 2557* 3,390 37:21:00 114:32:00 LINCOLN NCDC 1985-1997 PRECIP, TEMP, EVAP
 ELGIN 3 SE 2562* 3,300 37:19:00 114:30:00 LINCOLN NCDC 1965-1985 PRECIP, TEMP, EVAP
 PIOCHE 6252* 6,170 37:56:00 114:27:00 LINCOLN NCDC 1948-1997 PRECIP, TEMP, EVAP
 SPRING VALLEY ST PK 7750* 5,950 38:02:00 114:11:00 LINCOLN NCDC 1974-1997 PRECIP, TEMP, EVAP
 URSINE 8538* 5,830 37:59:00 114:13:00 LINCOLN NCDC 1964-1972 PRECIP, TEMP, EVAP
 BUNKERVILLE 1327* 1,550 36:46:00 114:07:00 CLARK NCDC 1979-1997 PRECIP, TEMP, EVAP
 LOGANDALE UN EXP FARM 4651* 1,320 36:34:00 114:28:00 CLARK NCDC 1968-1992 PRECIP, TEMP, EVAP
 MESQUITE 5085* 1,570 36:48:00 114:04:00 CLARK NCDC 1956-1965 PRECIP, TEMP, EVAP
 OVERTON 5846* 1,220 36:31:00 114:25:00 CLARK NCDC 1948-1997 PRECIP, TEMP, EVAP
 VALLEY OF FIRE STATE PK 8588* 2,000 36:26:00 114:31:00 CLARK NCDC 1972-1997 PRECIP, TEMP, EVAP
 MESQUITE CA NR MESQUITE NV 09415060** 1,610 36:48:00 114:03:00 CLARK USGS 1951-1955 DAILY FLOW
 BUNKERVILLE CA NR BUNKERVILLE NV 09415080** 1,540 36:47:00 114:06:00 CLARK USGS 1951-1955 DAILY FLOW
 VIRGIN R AT RIVERSIDE, NV 09415190** 1,410 36:43:44 114:13:36 CLARK USGS 1970-1995 DAILY, PEAK FLOW
 VIRGIN R AB HALFWAY WASH NR RIVERSIDE NV 09415230** 1,320 36:40:28 114:17:54 CLARK USGS 1978-1985 DAILY, PEAK FLOW
 PHARANAGAT WASH NR MOAPA, NV 09415850** 2,110 36:43:46 114:46:09 CLARK USGS 1988-1993 DAILY, PEAK FLOW
 MUDDY SPRINGS AT LDS FARM NR MOAPA, NV 09415900** - 36:43:18 114:42:53 CLARK USGS 1985-1996 DAILY, PEAK FLOW
 PEDERSON SPRING NR MOAPA, NV 09415910** 1,800 36:42:35 114:42:54 CLARK USGS 1986-1996 DAILY, PEAK FLOW
 WARM SPRINGS WEST NR, MOAPA, NV 09415920** - 36:42:41 114:42:48 CLARK USGS 1985-1996 DAILY, PEAK FLOW
 MUDDY RIVER POWER DIV NR MOAPA, NV 09415950** - 36:42:42 114:41:40 CLARK USGS 1977-1985 DAILY, PEAK FLOW
 MUDDY R AB MOAPA IND RES NR MOAPA NV 09416500** 1,670 36:41:00 114:41:00 CLARK USGS 1914-1918 DAILY FLOW
 MUDDY R AT RR PUMP PLANT NR MOAPA, NV 09417000** 1,585 36:39:30 114:38:30 CLARK USGS 1914-1917 DAILY FLOW
 CALIFORNIA WASH AB HIDDEN VALLEY RD NR MOAPA, NV 09417310** 1,610 36:38:15 114:37:23 CLARK USGS 1990-1993 DAILY FLOW
 MUDDY R AT WEISER RANCH NR MOAPA, NV 09417400** 1,495 36:39:45 114:34:27 CLARK USGS 1915-1917 DAILY FLOW
 MUDDY R NR OVERTON, NV 09419500** 1,432 36:38:00 114:30:00 CLARK USGS 1913-1952 DAILY, PEAK FLOW
 MUDDY R AB LAKE MEAD NR OVERTON, NV 09419515** 1,200 36:31:21 114:24:49 CLARK USGS 1978-1993 DAILY, PEAK FLOW
 ROGERS SPRING NR OVERTON BEACH, NV 09419550** 1,560 36:22:36 114:26:33 CLARK USGS 1985-1996 DAILY, PEAK FLOW
 MEADOW VALLEY WASH AT EAGLE CANYON, NR URSINE, NV 09417500** 5,500 38:00:10 114:12:20 LINCOLN USGS 1962-1974 DAILY, PEAK FLOW
 MEADOW VAL WASH NR PANACA, NV 09418000** - 37:52:00 114:19:00 LINCOLN USGS 1944-1949 DAILY FLOW
 PULSIPHER WASH NR MESQUITE, NV 09415100** 1,580 36:48:04 114:06:37 CLARK USGS 1963-1981 PEAK FLOW
 MUDDY R TR NR ALAMO, NV 09415800** 2,650 37:02:00 114:58:50 LINCOLN USGS 1964-1981 PEAK FLOW
 PATTERSON WASH TR NR PIOCHE, NV 09418100** 5,900 38:09:00 114:35:10 LINCOLN USGS 1964-1981 PEAK FLOW
 CASELTON WASH NR PANACA, NV 09418150** 4,680 37:45:46 114:25:44 LINCOLN USGS 1963-1981 PEAK FLOW
 MEADOW VALLEY WASH TR NR CALIENTE, NV 09418450** 6,050 37:36:00 114:39:30 LINCOLN USGS 1964-1981 PEAK FLOW
 ESCALANTE VALLEY TR NR PANACA, NV 10242460** 6,300 37:44:10 114:08:20 LINCOLN USGS 1964-1981 PEAK FLOW
 DRY LAKE VALLEY TR NR CALIENTE, NV 10245270** 4,960 37:37:18 114:46:24 LINCOLN USGS 1967-1981 PEAK FLOW

Notes:
USGS - U.S. Geological Survey * - NCDC ID
NCDC - National Climatic Data Center ** - USGS ID
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TABLE 5-3.  Hydrologic Instrumentation at Mathews Canyon Dam

Parameter Gage Type Report Mode Stored Record Comments

WATER SURFACE
ELEVATION

Staff Boards Visual Inspection - -

Float Well System
GOES Telemetry COE Telemetry HECDSS Computer

Database -
A35 Stevens Recorder Paper Strip Chart

PRECIPITATION
Tipping Bucket GOES Telemetry COE Telemetry HECDSS Computer

Database Located on top of dam

Tipping Bucket Digital Recorder Punch Tape Located d/s of flow gage

OUTFLOW Float Well System Digital Recorder Punch Tape Maintained by USGS, 1957-1984,
by USACE since 1985

SALLY FIELDS


SALLY FIELDS


SALLY FIELDS


SALLY FIELDS
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VI - HYDROLOGIC FORECASTS

6-01 General.

a.  Role of the Corps of Engineers.  The Los Angeles District (LAD) does not
prepare formal published hydrologic forecasts for Mathews Canyon Dam.  The dam is
designed with one ungated outlet to provide automatic regulation of the reservoir so as to
limit all normal storm inflows to a maximum 260 cfs outflow up to the spillway crest
elevation.  The LAD has limited responsibilities for warnings other than in cases of
extreme flooding events at Mathews Canyon Dam, and proper agencies are notified of any
significant changes or anticipated changes as described in Section 5-06c.  

b.  Role of Other Agencies.  

(1) Lincoln County Emergency Management.  Formerly known as the
Lincoln County Flood Control District, this is the agency responsible for local cooperation. 
This agency has agreed with the Corps of Engineers to adjust all water-rights claims
resulting from the operation of Mathews Canyon Dam, and to keep the downstream
channels free from man-made encroachment.  Lincoln County Emergency Management is
also responsible for providing warnings to downstream communities during emergencies. 

(2) National Weather Service.  The Airport Station of the National
Weather Service at Las Vegas, Nevada, upon request, provides the LAD Reservoir
Operation Center (ROC) with weather forecasts and climatological reports for the Muddy
River Basin.  The phone number and contact for this station is listed in the LAD document
entitled “Instructions for Reservoir Operations Center Personnel” (the “Orange Book”).

(3) National Resources Conservation Service.  Data on existing snow
cover in the nearby Pine Canyon Basin are available from the National Resources
Conservation Service office in Reno, Nevada.  This data is a good indicator of snow cover
in the Mathews Canyon Basin.  The phone number and contact for this office is also
included in the “Orange Book”.

6-02 Flood Condition Forecasts.     Forecasts of flood hydrographs are not made for
Mathews Canyon Reservoir.  However, routine evaluation of precipitation, resulting
inflow, and forecast precipitation, provides valuable information for use in subjective
evaluations of flood situations.  Using such information, LAD ROC can evaluate if an
ongoing flood will increase or decrease over the next 24 hours.

6-03 Conservation Purpose Forecasts.     No conservation forecasts are made for
Mathews Canyon Reservoir since the outlet is ungated and cannot impound water for water
conservation purposes.
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6-04 Long-Range Forecasts.     Long-range forecasts are not made for Mathews Canyon
Dam because the project is a single-purpose flood control reservoir. 

6-05 Drought Forecasts.      Drought forecasts are not made at Mathews Canyon Dam
and reservoir.
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VII - WATER CONTROL PLAN

7-01 General Objectives.     Mathews Canyon Dam and reservoir, along with Pine
Canyon Dam and reservoir, are components of a coordinated flood protection improvement
under the overall plan of improvement for flood control at Clover Creek, Meadow Valley
Wash and the Lower Muddy River, Nevada.  At Mathews Canyon Dam, flood control
protection is achieved by reducing flood discharges to a maximum outflow of 260 cfs. 

7-02 Constraints.     Mathews Canyon Dam was designed as an ungated dam strictly for
the purposes of flood control.  There are no known physical, legal, social, or political
constraints.

7-03 Overall Plan for Water Control.     Mathews Canyon Dam is a component of a
coordinated flood control plan.  Together with Pine Canyon Dam, it is essential for
reducing flood peaks on Clover Creek, Meadow Valley Wash and lower Muddy River. 
The ungated outlet at the dam provides automatic regulation of the reservoir, therefore,
coordination of flood releases from Mathews Canyon Dam with other projects in the
Muddy River Basin is not possible.  At Mathews Canyon Dam, flood control protection is
achieved by reducing a peak flow of up to 8,500 cfs to a maximum outflow discharge of
260 cfs.

7-04 Standing Instructions to Damtender.     There are no permanent attendants,
telephones nor radios located at Mathews Canyon Dam, since its ungated outlet provides
for automatic regulation of the reservoir. 

7-05 Flood Control.     Floods of magnitudes up to and including the reservoir design
flood are controlled by the project such that peak outflows from the reservoir are safely
carried in downstream reaches.  Flood waters are released through a 3.5-foot diameter
conduit, which has a maximum capacity of 260 cfs.  The outlet works do not include any
mechanical equipment that permits adjustment of reservoir outflows.  Plate 7-01 shows the
maximum storage capacity for Mathews Canyon Dam flood control reservoir.

7-06 Recreation.     Water is neither impounded nor released for either upstream or
downstream recreation purposes. 

7-07 Water Quality.     Mathews Canyon Dam is not operated for water quality
objectives and it is not designed to hold water for an extended period.  Therefore, water
quality is not monitored.

7-08 Fish and Wildlife.     The operation of Mathews Canyon Dam does not consider 
fish and wildlife objectives.

7-09 Water Supply.     Prolonged water impoundment is not possible at Mathews
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Canyon Dam due to its ungated outlet, and there are no formal agreements between the
Corps of Engineers and the Bureau of Reclamation, nor any local agencies, concerning the
waters passing through the dam.  The water passing through the dam supplies the local
water tables, and ultimately, becomes part of the Colorado River storage at Lake Mead.

7-10 Hydroelectric Power.     No facilities for the generation of hydroelectric power at
Mathews Canyon Dam exist, nor are any contemplated.

7-11 Navigation.     There is no navigation possible in Mathews Canyon Dam reservoir.

7-12 Drought Contingency Plans.     Since Mathews Canyon Dam is ungated, it cannot
be used to prolong the storage of water during drought periods.  Therefore, a drought
contingency plan cannot be developed.

7-13 Flood Emergency Action Plans.     The Flood Emergency Action Plan for
Mathews Canyon Dam is contained in a document entitled “Flood Emergency Plan
Mathews Canyon Dam, Clover Creek, Lincoln County, Nevada, Emergency Action and
Notification Subplan,” dated February 1986.  The report includes dam breach and spillway
flow inundation maps which delineate flood boundaries downstream from Mathews
Canyon Dam.  The downstream area that would be inundated by failure of Mathews
Canyon Dam is largely undeveloped except for the town of Caliente, small groups of
homes near railroad sidings, isolated homes, and the main line of the Union Pacific
Railroad.  Flooding would extend downstream to Lake Mead. The plan also covers
identification of impending and existing emergencies, notification of other parties about
impending or existing emergencies, emergency operations and repairs, and post earthquake
response procedures.  Copies of this plan are available at the LAD ROC.

7-14 Deviation from Normal Regulation.     Although the reservoir is self-regulating,
should there be an instance when it is necessary to deviate from the established flood
control plan as described in this chapter, prior approval of deviations is required from the
Corps SPD office in San Francisco.  The protocol established in “CESPD-ET-EW
Memorandum for SPL dated 12 August 1999, Subject: Guidance on the Preparation of
Deviations from Approved Water Control Plans, dated 1 August 1999", shall be followed
when requesting deviations.

7-15 Rate of Release Change.     Since the dam is ungated, there is no manual control
of reservoir discharges, therefore, there is no control over the rate of release change.
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VIII - EFFECT OF WATER CONTROL PLAN

8-01 General.     Mathews Canyon Dams is a component of a coordinated flood control
plan with Pine Canyon Dam.  Both units provide protection for much of the downstream
area, which consists of about 13,280 acres of flood plain lands.  The flood plain includes
about 80 miles of the Union Pacific Railroad mainline, many miles of county roads, the
City of Caliente, and about 3,500 acres of irrigated land.

8-02 Flood Control.

a.  Spillway Design Flood.  The spillway of the dam was designed to pass,
without danger to the structural integrity of the dam or threat of overtopping the dam, the
greatest discharge that could be expected from the most severe combination of rainfall
and runoff conditions that could reasonably occur.  This hypothetical flood is called the
probable maximum flood (PMF).

(1)  Original Probable Maximum Flood.  In the design of the spillway structure,
two types of floods were analyzed to determine which was most critical, namely 1) Type
“A” flood, which produces a peak discharge based on the maximum possible
thunderstorm, and 2) Type “B” flood, which produces a peak volume based on the
maximum possible general storm, with accretion to storm runoff from snowmelt.  The
Type “A” flood was determined to be most critical for Mathews Canyon, and was used as
the probable maximum flood in designing the spillway.  The probable maximum
precipitation (PMP) that would produce this hypothetical flood would have an average
rainfall depth over the entire basin of 8.6 inches in 6 hours.  The 1/2-, 1-, 3-, and 6-hour
precipitation totals are 2.0, 3.5, 7.7, and 8.6 inches, respectively.  Routing of the original
PMF through the dam having a peak inflow of 35,000 cfs (a total volume of 13,400 acre-
feet) resulted in a calculated peak water surface elevation and peak outflow discharge of
5,478.1 feet, msl, and 13,060 cfs, respectively.

(2)  Revised Probable Maximum Flood.  According to the “Interim Report on
Hydrology and Hydraulic Review of Design Feature of Existing Dams for Pine Canyon
and Mathews Canyon Dams,” dated  July 1978, the National Weather Service updated the
PMP based on a new criteria which was established in September 1977.  The 1/2-, 1-, 3-,
and 6-hour precipitation values changed from 2.0, 3.5, 7.7, and 8.6 inches, to 5.2, 6.6,,
8.8, and 10.1 inches, respectively.  As a result, the probable maximum flood that would
result from this updated PMP would produce a peak inflow of 57,000 cfs and a total
runoff volume of 16,000 acre-feet.  Routing of this revised PMF through the dam would
result in a maximum water surface elevation of 5,481.7 feet, msl, and a maximum
outflow of 16,650 cfs.  Since the maximum water surface would be 1.3 feet below the top
of dam elevation, the report also recommended that the dam be raised 1.7 feet or the
spillway lengthened from 50 feet to 100 feet to satisfy the minimum freeboard
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requirement of 3.0 feet; however, there are no plans to implement any of these
recommendations.  Plate 8-01 shows the routing for the revised probable maximum flood.

b.  Standard Project Flood (SPF). The standard project flood, which was used as
the reservoir design flood, occurs from the most severe combination of meteorologic and
hydrologic conditions that are reasonably characteristic of the geographic area.  A
synthetic general winter type storm based on previous events, especially the storms of
1938 and 1946, was established in Design Memorandum No.1, “Hydrology for Pine
Canyon and Mathews Canyon Dams, dated April 1955, as the basis of design.  The
duration of the synthetic storm was 24 hours, including intense rainfall.  Ground
conditions reasonably conducive to runoff were established by assuming the intense
rainfall to occur 17 hours after the start of the storm.  Rainfall over the entire drainage
area during the 24-hour storm resulted in a total average depth of 7.2 inches, of which 3.9
inches occurred during the 6-hour period of intense rainfall.  Infiltration loss rates varied
with time.  The average loss rate for the period of intense rainfall was 0.15 inches per
hour.  Runoff from snowmelt was considered to constitute a minor contribution to the
flood flows and was therefore neglected.  The routing for a reservoir design flood having
a peak inflow of 8,500 cfs (a volume of 5,800 acre-feet) resulted in a calculated
maximum water surface elevation of 5,460.6 feet, msl, and a peak outflow of 260 cfs. 
Plate 8-02 shows the Mathews Canyon Dam reservoir design standard project flood
routing.

c.  Other Floods.  As mentioned before, the floods of 1910, 1925, 1938, 1941,
and 1946 were representative of major floods within the basin.  Based on the flood events
of 1938 and 1946, the value for the SPF was later derived.  The outcomes of storms and
floods that occurred after Mathews Canyon and Pine Canyon Dams were completed in
December 1957, were not as severe as before.  These storms and floods are discussed in
the following paragraphs.

(1)  Storms and Floods of January and February 1969.  General winter
storms produced widespread precipitation throughout the state.  Total precipitation at the
Mathews Canyon Dam was 3.09 inches during January and 5.69 inches during February. 
Runoff was negligible during February because most of the precipitation fell as snow. 
The peak mean hourly inflow of 1,771 cfs to the reservoir resulted in a maximum water
surface elevation of 5,430.66 feet, msl, and a peak outflow of 132.6 cfs on 21 January. 
Plate 8-03 shows the operation hydrographs of Mathews Canyon Dam during the storm
period.

(2)  Storms and Floods of 10 February - 5 March 1978.  In a series of
low-latitude winter storms between early February and early March 1978, one especially
intense storm stalled just off the southern California coast, pumping abundant tropical
moisture into Nevada and to western and central Arizona.  This strong storm occurred on
February 9 -10, and brought 2.16 inches of precipitation to the Pine Canyon precipitation
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station and 1.74 inches of precipitation to the Caliente precipitation station.  On 10
February, Mathews Canyon Dam reached a maximum water surface elevation of 5,439.61
feet, msl with a peak inflow of 1,462 cfs and a peak outflow of 180 cfs.  Meadow Valley
Wash near Caliente had a peak flow of 580 cfs on 10 February.  Inflows, water surface
elevations, and outflows from Mathews Canyon Dam are shown graphically on Plate 
8-04.

(3)  Storms and Floods of 24 February - 3 March 1983.  The winter
season of 1982-83 was characterized by several series of low-latitude Pacific storms that
moved across southern California, Nevada, and Arizona from the west, driven by a very
prominent El Nino condition in the equatorial Pacific Ocean.  The climax of the season
occurred from 24 February through 3 March, when storms stalled just southeast of San
Diego and produced large quantities of tropical moisture in southern California, Nevada
and western Arizona.  Mathews Canyon Dam had 3.98 inches of precipitation during the
entire period, with 1.26 inches on 2 March alone.  Pine Canyon Dam had 2.48 inches for
the entire period, and the Caliente precipitation station had 2.32 inches.  Mathews Canyon
Dam briefly experienced the highest water surface elevation in 37 years of service, when
it reached 5,445.0 feet, msl, on 3 March.  The peak inflow on 3 March was 1,588 cfs,
resulting in a peak outflow of 204 cfs to Clover Creek.  The peak flow at Meadow Valley
Wash near Caliente was 1,610 cfs, also recorded on 3 March.  Plate 8-05 shows the
operation hydrographs at Mathews Canyon Dam during the storm period.

(4)  Storms and Floods of 6 January - 27 February 1993.  The winter
season of 1992-93 was characterized by a series of low-latitude Pacific storms that moved
across southern California, Nevada, and Arizona from the west, driven by cooler than
normal temperatures across the north Pacific Ocean.  The first significant storm period
occurred on 6-18 January.  The Mathews Canyon precipitation station recorded 4.37
inches for that period and the Caliente precipitation station recorded 2.56 inches for the
period of 7-19 of January.  The second significant storm period occurred during 1-10
February.  The Mathews Canyon station recorded 3.45 inches of precipitation for that
period.  The Caliente station recorded 1.70 inches of precipitation for the same period. 
The highest water surface elevation occurred on 9 February with an elevation of 5,435.24,
a peak inflow of 1,475 cfs on 8 February, and a peak outflow of about 160 cfs on 9
February to Clover Creek.  The highest peak instantaneous flow at Meadow Valley Wash
near Caliente also occurred on 9 February, with a flow of 1,590 cfs.  The mean flow
records for this storm in Meadow Valley Wash near Caliente were the maximum highest
for the months of January and February for the USGS station’s 42 years of record.  Plate
8-06 shows the operation hydrographs of Mathews Canyon Dam during the storm period
of 8 - 10 February.

8-03 Recreation.     Although Mathews Canyon Dam Project was originally authorized
for recreational development (PL 78-534), no recreational facilities have been formally
developed.  However, there was a camp site that was provided under the dam
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construction contract to accommodate contractor employees and Los Angeles District
employees working at the project site.  This site, consisting of two restrooms, picnic
table, and a barbeque pit, is not formally open or closed to the public.  However, because
the camp site is located in a remote back-country far from any urban area, it does not
receive many visitors outside of the Los Angeles District maintenance personnel. 

8-04 Water Quality.     The operation of Mathews Canyon Dam has a negligible effect
on Water Quality.

8-05 Fish and Wildlife.     The Bureau of Land Management (BLM) lands associated
with Mathews Canyon Dam are used for cattle grazing, and otherwise are in their natural
state.  The intermittent nature of streams in the area preclude the existence of fish, and
wildlife resources are small.  The effects of the project and its water control plan on fish
and wildlife is negligible.

8-06 Water Supply.     Waters passing through the Mathews Canyon Dam supply local
water tables and ultimately become part of the Colorado River storage at Lake Mead. 
However, neither the dam nor its operation plan has any effect on water supply.

8-07 Hydroelectric Power.     The water control plan does not include procedures for
hydroelectric power since there is no existing or contemplated hydroelectric power
generation at Mathews Canyon Dam.

8-08 Navigation.     The water control plan does not include procedures for navigation
since there is no navigation in the Mathews Canyon Dam reservoir, in Clover Creek, in
Meadow Valley Wash, nor in the lower Muddy River.

8-09 Drought Contingency Plans.     Drought contingency plans are only required at
projects with controlled reservoir storage (ER 1110-2-1941).

8-10 Flood Emergency Action Plans.     A Corps document entitled “Flood
Emergency Plan Mathews Canyon Dam, Clover Creek, Lincoln County, Nevada,
Emergency Action and Notification Subplan”, dated February 1986, contains the flood
emergency plan for this project as discussed in paragraph 7-13.  Since the dam is ungated,
however, it cannot be regulated for emergency purposes, and does not have an effect on
the plan.

8-11 Frequencies.

a.  Peak Inflow Probability.  Plate 8-07 shows the peak inflow and outflow
discharge frequency curves for Mathews Canyon Dam.  The curves were derived from a
recent discharge frequency analysis of historical flows through the reservoir.  The
frequency analysis was completed in July 1998.  Frequency analysis data are shown on
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Plate 8-08.

b.  Filling Frequency.  Plate 8-09 shows the exceedance filling frequency curves. 
Maximum pool elevations for the period of record are shown on Plate 4-05.  The curves
were derived from the same discharge frequency analysis mentioned above.

8-12 Environmental Documentation.     An Environmental Assessment report (EA)
was developed to establish baseline conditions at the project site and the effects of the
current water control plan.  The EA was completed on 24 August 2000 and resulted in a 
“Finding of No Significant Impact” (FONSI) which documents that the continued
operation of the existing project would not have any lasting negative impacts to the
surrounding environment.  The EA and FONSI are included in this report as Exhibit D.

8-13 Other Studies.     There are no other up-to-date studies in relation to Mathews
Canyon Dam and reservoir.
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IX - WATER CONTROL MANAGEMENT

9-01 Responsibilities and Organization.

a.  Corps of Engineers.  Mathews Canyon Dam is owned and maintained by
Corps of Engineers, Los Angeles District (LAD).  Table 9-1 shows the organizational
chart depicting the chain of command for water control and operations and maintenance
decisions in the LAD.  The chart shows that the Reservoir Regulation Section, in the
Hydrology and Hydraulics Branch is charged with water control decisions.  However,
since the dam was designed to control floods with an ungated outlet, water control
decisions are seldom necessary.  Decisions about the dam and reservoir maintenance are
made by the Operations and Maintenance Section, Operations Branch, Construction and
Operations Division, in coordination with the Reservoir Regulation Section.

b.  Other Federal Agencies.  There are no other Federal agencies that are directly
responsible for the operation and maintenance of Mathews Canyon Dam.

c.  State and County Agencies.  There are no state or county agencies directly
responsible for the operation and maintenance of Mathews Canyon Dam.  However,
Lincoln County Emergency Management has agreed with the Corps of Engineers to keep
the downstream channels free from man-made encroachment, and to adjust all water
rights claims resulting from the operation of Mathews Canyon Dam.

9-02 Interagency Coordination.     The Corps of Engineers, LAD coordinates with the
following organizations and agencies:

a.  Local Press and Corps Bulletins.  The Public Affairs Office of LAD is
responsible for interfacing with the press regarding floods and other aspects of project
operation.  This is accomplished through interviews and the occasional issuance of press
releases.  LAD does not issue flood watches or warnings or other status reports or
forecasts to the general public.  These are the responsibility of the National Weather
Service.

b.  National Weather Service (NWS).  The NWS has the responsibility for
issuing the flood watches and warnings to the public.  The LAD utilizes NWS data to aid
in real-time flood control operations.  The airport station of the NWS at Las Vegas,
Nevada, upon request, provides the LAD Reservoir Regulation Section with weather
forecasts and climatological reports for the Muddy River Basin.  The NWS - Colorado
River Forecast Center at Salt Lake City, Utah, provides a Water Supply Outlook monthly
for the Lower Colorado River watershed, which encompasses the Mathews Canyon Dam
watershed.
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c.  U.S. Geological Survey.  The data from Mathews Canyon Dam is published
in the USGS publication, “USGS Water Resources Data - Nevada”, under the station
name, Mathews Canyon Wash near Caliente, NV. 

d. The Natural Resources Conservation Service.  The Natural Resources
Conservation Service maintains an office in Caliente, Nevada.  The staff at Caliente
cooperates with the Corps of Engineers during emergency situations in the area of
Mathews Canyon Dam.  The Natural Resources Conservation Service monthly
publication “Nevada Basin Outlook Report” gives an estimate of antecedent precipitation. 

e. The Bureau of Land Management (BLM).  The U.S.  Department of Interior,
Bureau of Land Management, coordinates with the Corps of Engineers in case an
emergency evacuation of people and property on the lands adjacent to Mathews Canyon
Dam is necessary.  The BLM manages this from their local office in Caliente, NV.

9-03 Interagency Agreements.     In a letter dated April 27, 1965, the Lincoln County
Flood Control District wrote to the Corps of Engineers advising the Corps that they were
adopting a resolution which furnishes assurance of local responsibilities in connection
with adjustment of water rights claims as a result of the project, and in keeping the flood
control channels downstream of the dam free from encroachments.  A copy of this letter
is contained in Exhibit C.

9-04 Commissions, River Authorities, Compacts, and Committees.     Mathews
Canyon Dam controls flood flows in Mathews Canyon which is a small tributary in the
Lower Muddy River Basin, for the purpose of preventing erosion adjacent to the tracks of
the major transcontinental railroad passing along Meadow Valley Wash and Clover
Creek.  As such, the facility is not part of any river authority, compact, or committee.

9-05 Non-Federal Hydropower.     There is no hydropower associated with Mathews
Canyon Dam.

9-06 Reports.     As required by ER 1110-2-240 “Water Control Management”, the
LAD prepares three reports for transmittal to the South Pacific Division Office
concerning the regulation of Mathews Canyon Dam and reservoir.  These reports are as
follows:

a.  Annual Water Control Management Report.  This report is prepared by
LAD each year to document significant water control related activities including the
operation of Mathews Canyon Dam.

b.  Periodic Inspection Report.  Every five years, LAD is required to inspect its
flood control projects which include Mathews Canyon Dam.  The inspection findings and
recommendations are documented in a periodic inspection report prepared by LAD. 
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Table 1-1 contains a list of inspection reports to date.

c.  Flood Emergency Plan.  The LAD has prepared a Flood Emergency Plan for
Mathews Canyon Dam titled,  “Flood Emergency Plan Mathews Canyon Dam, Clover
Creek, Lincoln County, Nevada, Emergency Action and Notification Subplan”, for LAD
reference.  In addition, there is also a General Report that supplements the Flood
Emergency Plan, which provides information about the general project area.
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Table 9-1.  Chain of Command for Reservoir Operations*
(Decisions at Mathews Canyon Dam)

South Pacific Division**
(415) 977-8102

District Engineer
(213) 452-3961

Water Control Decisions Operation and Maintenance Decisions

Chief, Engineering Division
(213) 452-3629

Chief, Construction and Operations
Division

(213) 452-3349

Chief, Hydrology and Hydraulics Branch
(213) 452-3525

Chief, Operations Branch
(213) 452-3385

Chief, Reservoir Regulation Section
(213) 452-3527

Chief, Operations and Maintenance
Section

(626) 401-4008

Chief, Reservoir Regulation Unit
(213) 452-3530

*Notes:

1.  Point of contacts and their pager numbers are updated annually.  These references can
be found within the “Instructions for Reservoir Operations Center Personnel (“Orange
Book”)”.

2.  Call Reservoir Operation Center (ROC) for the latest phone numbers.

**South Pacific Division point of contacts and their phone numbers are also in the
“Orange Book”.  SPD is notified when unusual circumstances occur, or when a deviation
is necessary.
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NOTE:

Reservoir taking line is at spillway elevation of 5,461 feet, msl. 
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AREA IN ACRES

CAPACITY IN THOUSAND ACRE-FEET

Note:

“Gross Capacity” is total capacity of the reservoir including the storage allotted for sediment accumulation.  
“Net Capacity” is total capacity of the reservoir without the additional sediment accumulation storage space.



PLATE 4-01

MATHEWS CANYON DAM
CLOVER CREEK, LINCOLN COUNTY, NEVADA

WATER CONTROL MANUAL

U.S. ARMY CORPS OF ENGINEERS
LOS ANGELES DISTRICT

DOWNSTREAM OF
MATHEWS CANYON

DAM

LEGEND



PLATE 4-02



PLATE 4-03

MATHEWS CANYON DAM
CLOVER CREEK, LINCOLN COUNTY, NEVADA

WATER CONTROL MANUAL

U.S. ARMY CORPS OF ENGINEERS
LOS ANGELES DISTRICT

ISOHYETS
TOTAL STORM PRECIPITATION

STORM OF 27 - 30 OCTOBER 1946





ANNUALDECNOVOCTSEPAUGJULJUNMAYAPRMARFEBJANYEAR
0.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0001959
0.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0001960
0.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0001961

2.8390.0000.0000.0000.0000.0000.0000.0000.0000.0000.0002.8390.0001962
0.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0001963
0.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0001964
5.9795.0320.0000.0000.0000.0000.0000.0000.0000.9470.0000.0000.0001965
1.3551.3550.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0001966
1.0200.0000.0000.0001.0200.0000.0000.0000.0000.0000.0000.0000.0001967

0.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0001968
62.6350.0000.0000.0000.0000.0000.0000.0000.00013.12527.1510.54421.8151969
0.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0001970
0.2910.2910.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0001971
0.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0001972

0.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0001973
0.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0001974
0.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0001975
0.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0001976
0.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0001977

83.0740.0000.0000.0000.0000.0000.0000.0000.0000.00055.83227.2420.0001978

0.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0001979
37.9350.0000.0000.0000.0000.0000.0000.0000.0000.0000.00037.9350.0001980
0.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0001981
1.8130.8070.0000.0000.0000.0000.0000.0000.0000.0001.0060.0000.0001982

50.7960.0000.0000.0000.0000.0000.0000.0000.0000.00050.7960.0000.0001983

0.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0001984
0.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0001985
0.4950.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.4950.0001986
0.4560.0000.4560.0000.0000.0000.0000.0000.0000.0000.0000.0000.0001987
0.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0001988
0.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0001989

0.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0001990
0.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0001991
5.5200.0000.0000.0000.0000.0000.0000.0000.0000.0003.9891.5310.0001992

57.6610.0000.0000.0000.0000.0000.0000.0000.0000.0008.10134.49015.0701993
0.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0001994

16.7390.0000.0000.0000.0000.0000.0000.0000.0000.00014.9131.5880.2381995
0.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0001996
0.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0001997
8.4260.1920.0120.0000.0260.0000.0000.0000.0000.3614.1482.7350.952AVG



(cfs)
OUTFLOW** DATE(cfs)

 INFLOW**   DATEELEVATION (ft)
WATER SURFACE  DATEYEAR

WATER

0-0-5,420.000-1958
0-0-5,420.000-1959
0-0-5,420.000-1960
0-0-5,420.000-1961

4512 FEB7212 FEB5,421.98513 FEB1962
0-0-5,420.000-1963
0-0-5,420.000-1964

10430 DEC11530 DEC5,426.73630 DEC1965
307 DEC306 DEC5,422.3337 DEC1966
1324 SEP1824 SEP5,421.24724 SEP1967
0-0-5,420.000-1968

11726 JAN26221 JAN5,428.2451 APR1969
0-0-5,420.000-1970
926 DEC1426 DEC5,420.92026 DEC1971
0-0-5,420.000-1972
0-0-5,420.000-1973
0-0-5,420.000-1974
0-0-5,420.000-1975
0-0-5,420.000-1976
0-0-5,420.000-1977

1775 MAR80810 FEB5,438.7855 MAR1978
Not Available-2916 MARNot Available-1979

14221 FEB 28519 FEB5,432.19021 FEB1980
0-0-5,420.000-1981

2223 DEC3626 MAR5,421.89723 DEC1982
1964 MAR7453 MAR5,445.0004 MAR1983

0-0-5,420.000-1984
0-0-5,420.000-1985
916 FEB1115 FEB5,420.90116 FEB1986
76 NOV186 NOV5,420.7087 NOV1987
0-0-5,420.000-1988
0-0-5,420.000-1989
0-0-5,420.000-1990
0-0-5,420.000-1991

764 MAR893 MAR5,424.5604 MAR 1992
14319 JAN46918 JAN5,432.31619 JAN1993

0-0-5,420.000-1994
14512 MAR42711 MAR5,429.54113 MAR1995

0-0-5,420.000-1996
0-0-5,420.000-1997
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SPILLWAY DISCHARGE CURVE

Note:

Curve was computed by the formula Q = CLH3/2, where C is based on the P/Hd ratio of 0.33 and
corrected for submergence.  Corrected C values ranged from 2.96 to 3.71.
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 DAMAGE - DISCHARGE
CURVE
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Notes:

1. The damage reach considered for the economic analysis were four overflow areas, namely Clover Creek, Caliente, Lower Meadow Valley Wash from Caliente to Muddy River, and
Lower Muddy River from Meadow Valley Wash to Lake Mead.  The damages prevented are discussed in Section 4-12.d.

2. The damage-discharge curve was based on Mathews Canyon and Pine Canyon Dams and Reservoirs as an interdependent unit.
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ExceedenceExceedenceOrdered Data
Interval (yrs)Frequency3 DAYS2 DAYS1 DAYPEAKS3 DAYS2 DAYS1 DAYPEAKSYEAR

1.01898.200000000001959
1.04595.700000000001960
1.07393.200000000001961
1.10490.60000002537725631962
1.13588.100000000001963
1.16985.500000000001964
1.20583.000000055821159461965
1.24280.50000001522301641966
1.28477.90000001116181381967
1.32675.400000000001968
1.37272.90000001251582621,7711969
1.42270.300000000001970
1.47567.80000005714601971
1.53465.200000000001972
1.59562.700000000001973
1.66160.200000000001974
1.73657.600000000001975
1.81555.100000000001976
1.90852.500000000001977
2.00050.00000003003708081,4621978
2.10547.5000000222929291979
2.22744.90000001992372851,3531980
2.35842.400111100001981
2.51339.8005711291218361531982
2.68137.3006914464986887451,5881983
2.87334.80069186000001984
3.10532.2001116186400001985
3.36729.7001218291386911461986
3.6927.1001522301536918641987

4.06524.60022293616400001988
4.52522.10025377234100001989
5.12819.50043658956300001990
5.88217.000558211594600001991
6.89614.5001251582621,1334365893411992
8.40311.9001592372851,3532023014691,4751993
10.6389.4001992394271,46200001994
14.7066.8002023014691,4751592394271,1331995
23.2564.3003003707451,58800001996
56.8181.7604986888081,77100001997





EXHIBIT A.  SUPPLEMENTARY PERTINENT DATA
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SUPPLEMENTARY PERTINENT DATA
General Information

Item Description or Quantity & Units

Other names of Project Mathews Canyon Dam - Meadow Valley
Wash and Lower Muddy River Basins,
Nevada

Location Mathews Canyon tributary to Meadow
Valley Wash, Lincoln County, Nevada

Type of Project Flood Control Reservoir

Objectives of regulation Project authorized for single-purpose
operation (flood control)

Project owner U.S. Army Corps of Engineers, Los
Angeles District

Operation Agency U.S. Army Corps of Engineers, Los
Angeles District.  Official business hours:
0730-1600, Monday through Friday
Tel (213) 452-3527

Regulating Agency U.S. Army Corps of Engineers, Los
Angeles District

Inter-Agency Agreements U.S. Army Corps of Engineers has an
agreement with Lincoln County Flood
Emergency Management to keep the
downstream channels free from man-
made encroachment, and to adjust all
water-rights claims resulting from the
operation of Mathews Canyon Dam.

Project Cost $830,000 (Cost based on June 1955 price
levels)

Closure date 16 December 1957

Reservoir Lake or Pool

Pertinent Elements See Table located on the inside front
cover.
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Real Estate Lands acquired for the project were Public
Domain land and acquired by withdrawal
by Public Land Order.  Elevation of
taking line is approximately the top of the
dam, elevation 5,483 ft, msl.  Real Estate
taking line for easement is 0 acres.

Range of clearing Real Estate lands acquired below top of
dam elevation of 5,483 and above
spillway surcharge elevation of 5,481.7 ft,
msl, totals 415.5 acres.  Total acquired
Real Estate below spillway crest elevation
5,461 ft, msl, is 300.0 acres.

Pool elevation corresponding to
maximum non-damaging releases

Non-damaging release is 260 cfs, which is
the maximum capacity of the dam outlet.

Reservoir length at top of conservation
pool

None

Shoreline length at top of conservation
pool

None

Safety aspects, possibly requiring warning Dam breach and spillway flow conditions
- Check Emergency Action Plan dated
January 1986.

Emergency drawdown Not applicable.  The only outlet is the 3.5
ft diameter opening which conveys all
flood flows from the reservoir.

Project area data
      Reservoir area

     Downstream area

Construction camp site (picnic area) is
located approximately at elevation 5,425
ft, msl.

No downstream facilities are affected by
releases from the outlet works.

Hydrology

Drainage area 34 square miles

Design Floods See Table on the inside front cover.

Climate Semiarid with some wet winters and dry
summers.
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One inch of runoff Over Mathews Canyon Basin drainage
area (34 square miles) is equivalent to a
volume of 1814 acre-feet

Storm types General winter storms, general summer
storms (tropical rain)

Flood seasons Flood season is 15 November - 15 April

Low flow season Reservoir remains dry most of the year,
especially during the months of June -
September.

Minimum daily flow Minimum daily inflow is 0 cfs

Minimum monthly flow Same as minimum daily flow

Minimum annual flow Same as minimum daily flow

Average annual flow 8.43 cfs 

Maximum annual flow Maximum recorded flow is 1771 cfs
during the January storm of 1969

Maximum monthly flow Same as maximum annual flow

Maximum daily flow Maximum daily flow is 1771 cfs, 21
January 1969

Key streamflow station tunnel Downstream gage located at outlet

Type of data at dam Automatic recording telemetry gages for
precipitation, water surface elevation

Stations for hydrologic forecasting None.  No hydrologic forecasting is done

No. of snow courses None.  Snow doesn’t last for more than a
few days.

Number of sediment ranges None.  Sedimentation records are not
kept.

Embankment

Location 20 miles southeast of Caliente and 100
miles northeast of Las Vegas, Nevada.

Purpose Protection of agriculture, community,
structures, and against loss of life

Type of fill Earthfill
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Slope protection Upstream face is covered with 2-foot
layer of riprap.  There is also a 4-foot
layer of stone on the downstream toe.

Height 71 feet

Length 800 feet

Top elevation 5,483 feet, msl

Design flood SPF - 8,000 cfs

Freeboard 4.9 feet

Spillway

Location Left abutment

Type Rectangular reinforced concrete with an
ogee crest

Crest elevation 5,461 feet, msl

Net overflow length 50 feet

Spillway activation When WSE exceeds 5,461 feet, msl

Outlet Facilities

Location Right abutment of dam

Purpose Flood control

Type outlet Circular conduit

Size of outlet 3.5 feet diameter

Type of service gate or valve Ungated

Number and size of gates and valves None

Entrance invert elevation 5,420 feet, msl

Discharge at pertinent elevations Bottom, elevation 5,420 = 0 cfs
Flood control pool, elevation 5,461 = 260
cfs

Minimum pool elevation 5,420 feet, msl

Type energy dissipater Stilling basin
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EXHIBIT C.  LOCAL COOPERATION
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