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PERTINENT DATA 

Navajo Dam and Reservoir is on the San Juan River in San Juan and Rio Arriba Counties, New Mexico, 
approximately 300 miles above its confluence with the Colorado River at Lake Powell, Utah, and 33 miles 
east of the city of Farmington, New Mexico.  Latitude 36° 48' 28" N   Longitude 107° 36' 31" W 

LOCATION 

 

Total area of the San Juan Basin is approximately 27,000 square miles.  The San Juan Basin above Navajo is 
3,230 square miles.  One inch of runoff over the basin above Navajo Dam equals 172,265 acre-feet. 

DRAINAGE AREA 

 

The embankment is earth and rock-fill with three zones:  an impervious central zone,  a pervious zone both 
upstream and downstream of the central zone, and a miscellaneous zone in the upstream and downstream 
slopes.  Height above streambed is 388 feet.  Length of the dam is 3,648 feet and the crest width is 30 feet. 

EMBANKMENT 

 

 
 
 

MAIN OUTLET WORKS 

 

 
AUXILIARY OUTLET WORKS 

 

 
EMERGENCY SPILLWAY 

 

 
HYDROELCTRIC POWER FACILITY 

 

 
Reservoir Data 

Feature 
Elevation 

(feet) 
NGVD 

Area¹ 
(acres) 

Storage¹ (acre-feet) Release Capacity (cfs) 

Total Increment 
Outlets 

Spillway 
Main  Aux. Hydro. 

Top of Dam 6108.0 18,491 2,096,500 117,900 4,100 1,800 1,400 58,000 
Max Pool 6101.6 17,691 1,978,600 277,300 4,075 1,775 1,380 34,000 
Top of Joint Use 6085.0 15,624 1,701,300 1,039,500 3,980 1,740 1,325 0 
Top of Inactive 5990.0 7,395 661,800 499,120 3,440 1,410 0 0 
Main Outlet Invert 5882.5 2,661 162,680 162,680 0 1,025 0 0 
Aux. Outlet Invert 5775.0 0 0 0 0 0 0 0 

Authorized Space (acre-feet):     Flood Control = 1,036,100     Minimum Pool = 672,500     Sediment = 276,000 

¹ Area-Capacity-Elevation Data taken from February 2002 revised USBR table 
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PERTINENT DATA (cont.) 
 
 
 

 
San Juan River Flow Data 

 
 

USGS Gaging 
Station 

Drainage 
Area 
(mi²) 

Year 
Began 

Average 
Annual 

Volume (ac-ft) 

Max Min 
Flow 
(cfs) Date Flow 

(cfs) Date 

at                             
Pagosa Springs, CO 298 1935 266,700 25,000 5-Oct-1911 8.3 28-Aug-02 
near                           
Carracas, CO 1,230 1962 445,732 9,730 6-Sep-70 1 1-Sep-02 
near                       
Archuleta, NM 3,260 1956 815,841 18,900 27-Jul-57 8 28-Feb-63 

near Archuleta 
since completion of 
Navajo Dam 3,260 1963 803,900 6,500 20-Jun-65 8 28-Feb-63 

at                            
Farmington, NM 7,240 

1924 1,473,000 68,000 29-Jun-27 14 
  

22-Aug-39 
    *150,000 6-Oct-1911 

at                                
Shiprock, NM 12,900 1928 1,483,00 80,000 11-Aug-29 8 27-Aug-39 
at                               
Four Corners, CO 14,600 1977 1,562,00 16,900 29-May-79 110 18-Aug-78 
near                           
Bluff, UT 23,000 1914 1,619,00 70,000 10-Sep-27 0 Several 

*  Estimated from high water marks 
 
 

 
Record Storages 

Navajo Dam Began Operation June 1962 
 

Date 
Elevation 

(feet) 
Storage 

(acre-feet) 

3-Jul-73 6087.25 1,732,000 
9-Aug-83 6084.00 1,679,000 
5-Jul-84 6083.45 1,672,000 

30-Jun-86 6084.04 1,681,000 
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I – INTRODUCTION 
 
1-01.  Authorization.  This Water Control Manual (WCM) is for Navajo Dam and Reservoir, 
located on the San Juan River in northwestern New Mexico and southwestern Colorado.  It is 
prepared in accordance with instructions contained in the Code of Federal Regulations 33, Part 
222.5 and Part 208.11, as well as in Corps of Engineers guidance: 
  
ER 1110-2-240 

 
Water Control Management 

 
 8 October 1982 

 
EM 1110-2-3600 

 
Management of Water Control Systems 

 
 30 November 1987 

 
ER 1110-2-241 

 
Use of Storage Allocated for Flood Control and 
Navigation at Non-Corps Projects  

 
 24 May 1990 

 
ER 1110-2-8156 

 
Preparation of Water Control Manuals 

 
 31 August 1995 

 
EM 1110-1-1004 

 
Geodetic and Control Surveying 

 
 01 June 2002 

 
All instructions pertain to requirements for reports on reservoir regulation for projects 
subject to the provisions of Section 7 of the 22 December 1944 Flood Control Act (58 
Stat 890).  The pertinent portion of that act reads as follows: 
 

"Hereafter it shall be the duty of the Secretary of War to prescribe 
regulations for use of storage allocated for flood control or navigation at 
all reservoirs constructed wholly or in part with Federal funds provided on 
the basis of such purposes, and the operation of any such project shall be 
in accordance with . . ." 

 
1-02.   Purpose and Scope.  The purpose of this WCM is to document the plan of water 
control at Navajo Dam and Reservoir and to provide a reference source for those who are 
concerned with control of lake levels throughout the life of the project.  Additional 
information within this WCM that supports the Navajo Dam water control plan consists 
of a detailed description of the project, including its history since authorization for 
construction, and a description of the watershed covering such features as:  topography, 
climate, floods, economic data, and flood forecasting procedures employed for the project 
(including storm and run-off data collection).  The effects of project control on stream 
flows are presented and the interests of local agencies and organizations are discussed.  
This WCM also defines responsibilities of the water control operation of the project. 
 
1-03.    Related Manuals and Reports.  WCMs published by the U.S. Army Corps of 
Engineers (Corps) and reports published by both the U.S. Bureau of Reclamation (USBR) 
and the Corps that are pertinent to the San Juan River Basin are: 
 
"Vallecito Dam and Reservoir Water Control Manual,” dated December 1973, Revised 
June 2002. (Corps) 
 
"Lemon Dam and Reservoir Water Control Manual," dated July 1974, Revised June 
2002. (Corps) 
 
"Standing Operating Procedures for Navajo Dam," draft dated 1993. (USBR) 
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"Benefits from Flood Control, Navajo Dam and Reservoir, San Juan River, New       
Mexico," dated December 1954, October 1958, and December 1966. (Corps) 
 
“San Juan River and Tributaries Reconnaissance Report,” dated December 1994. (Corps) 
 
“Channel Capacity Below Navajo Dam and the Potential for Increasing it to 6,000 Cubic 
Foot Per Second,” dated August 1998. (Corps, USBR) 
 
Final Environmental Impact Statement, Navajo Reservoir Operations,” dated April 2006. 
(USBR) 
 
(Some materials in this WCM, including some plates, were furnished by USBR.) 
 
1-04.  Project Owner.  Navajo Dam and Reservoir is owned by the U.S. Government and 
represented by the USBR.  The city of Farmington is the owner of the hydroelectric 
power facility.  
 
1-05.    Operating Agency.  The USBR’s Facilities Resource Group, Western Colorado 
Area Office, in Durango, Colorado, is responsible for flood control operations and 
oversees the safe and proper operation and maintenance of Navajo Dam and Reservoir.   
Mr. Michael Velasquez is the Navajo Dam superintendent and he resides in Ignacio, CO.  
The office telephone number is (505) 632-3115 and his cellular telephone number is 
(970) 946-4167. A dam operator is at the project during normal working hours and other 
times as needed. The city of Farmington operates the hydroelectric power plant. 
 
1-06.    Regulating Agencies.  The USBR is responsible for the regulation of conservation 
water (irrigation, municipal and industrial water supply, and recreation).  The USBR’s 
Western Colorado Area Office, in Grand Junction, Colorado is responsible for the 
regulation of the project.  The office telephone number is 970-248-0690.   The Corps is 
responsible for prescribing the flood control plan and for monitoring flood control 
regulations in accordance with Section 7 of the 1944 Flood Control Act.
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feet east of where the dam crest meets the left abutment. 
 
2-05.    Real Estate Acquisitions

 

.  The USBR acquired 14,765.62 acres in fee and 23,315.7 
acres were withdrawn from other federal agencies for Navajo Reservoir.  An additional 3.8 
acres were acquired in an easement. Navajo Reservoir project lands are shown on Plate 2-3.  
The USBR has agreements with the New Mexico State Parks and the Colorado Division of 
Parks and Outdoor Recreation on the operation of recreational facilities. 

 
2-06.    Public Facilities.  Facilities at Navajo Reservoir include:  marinas, boat launching 
ramps, visitors' centers, camping and picnic sites, recreation areas, sanitary facilities, 
concession facilities, and utilities.  Navajo Reservoir has two major arms, the Pine and 
the San Juan, which provide ample opportunities for boating, water skiing, fishing, and 
other recreational activities. There are three marinas on the reservoir; two in New Mexico 
and one in Colorado.   Navajo Dam Marina is the largest marina on the lake and is 
located at the Pine Recreation Area on the south end of Navajo State Park on N.M. State 
Road 511. It has a 6 lane concrete boat ramp that extends from elevation 5,997 to 6,101 
feet.  Sims Lake Marina is located at the Sims Mesa Recreation Area about 5 miles off of 
U.S. Highway 64 on N.M. State Road 527.  It has a 3 lane concrete boat ramp that 
extends from elevation 6,000 to 6,199 feet.  The Two Rivers Marina, located at the 
Arboles Recreation Area in Colorado, is accessed from Ignacio, Colorado.  Navajo 
Reservoir has an average of 475,000 visitors per year.  Facilities are operated by the New 
Mexico State Parks and Recreation Division, New Mexico Department of Game and Fish, 
Colorado Division of Parks and Outdoor Recreation, and Colorado Division of Wildlife.  
See Plate 2-3 for more information regarding the names and locations of these recreation 
facilities.
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HISTORY OF PROJECT 

3-01.    Authorization

 

.  Navajo Dam and Reservoir was authorized as part of the Colorado 
River Storage Project (CRSP) by act of the 84th Congress dated 11 April 1956 (Public Law 
485, 70 Stat. 105).  The plan of development for the Navajo Unit was included in House 
Document No. 364, 83rd Congress, 2nd Session.  The authorized purposes of Navajo Dam 
per the CRSP legislation are water supply, irrigation, flood control, and hydropower. 

a. The following Congressional acts also apply to Navajo Dam and Reservoir: 
 

(1)  PL 78-534 Flood Control Act of 1944 (recreation, surplus water) 
 

(2)  PL 85-624 Fish and Wildlife Coordination Act of 1958 
 

(3)  PL 85-500 Water Supply Act of 1958 
 

(4)  PL 88-29 (77 Stat. 49) Coordination of Recreation Programs Act of 
1963 

 
(5)  PL 89-72 (79 Stat. 213) Federal Recreation Programs Act of 1965 

 
(6)  PL 89-665 National Historic Preservation Act of 1966 (historic and 
archaeological data preservation) 

 
(7)  PL 91-190 National Environmental Policy Act of 1969 (environmental 
protection) 

 
(8)  PL 92-500 Federal Water Pollution Control Act Amendments of 1972 
(water quality) 

 
(9)  PL 93-205 Endangered Species Act of 1973 (endangered or threatened 
fish/wildlife) 
 
(10)  PL 102-240 Clean Air Act of 1990 

 
(11)  Title 28 of PL 102-575 Reclamation Recreation Management Act of 
1992 

 
 
3-02.    Planning and Design

 

.  The USBR first obtained funds for the planning and design 
of Navajo Dam in 1953.  The design was completed and construction started in 1958.  
Navajo Dam was completed in 1963, as described in section 3-03.  Plans for modifications 
on the dam were made in 1988 to control seepage. The city of Farmington prepared plans 
for the construction of the hydroelectric power facility in 1986, based on the original 
concept of the USBR. 
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IV - 
 

WATERSHED CHARACTERISTICS 

4-01.   General Characteristics

 

.  The San Juan River watershed is located in the states of 
Colorado, New Mexico, Arizona, and Utah, in the Rocky Mountains and mesa lands of 
southwestern United States, between latitudes 36° 40'N and 37° 30'N and longitudes 106° 
30'W and 110° 45'W.  The basin is one of extreme contrast in both topography and climate.  
The San Juan River, the second largest tributary of the Colorado River, has its source on 
the western slope of the Continental Divide in Rio Grande and Mineral Counties, Colorado 
It flows in a general southwestward direction into New Mexico, where it is regulated by 
Navajo Dam.  Below the dam the river continues its course across New Mexico and 
portions of Colorado and Utah before arriving at its confluence with the Colorado River at 
Lake Powell, Utah.  Plate 2-1 shows the San Juan River Basin.  The total area of the San 
Juan River is approximately 27,000 square miles.  The watershed, which extends 
approximately 300 miles northeast from the confluence of the San Juan River and the 
Colorado River (at Lake Powell), has a maximum width of about 160 miles running north 
to south through Durango, Colorado and Bloomfield, New Mexico.  Major tributaries 
above Navajo dam are the Navajo, Piedra, and Los Pinos Rivers.  Downstream from the 
Dam, the major tributaries in downstream order are Largo Canyon, Animas River, La Plata 
River, Chaco River, Mancos River, McElmo Creek, Montezuma Creek, and Chinle Creek.   

4-02.   Topography.  The upstream part of the basin originates in the San Juan Mountains 
and is extremely rugged and mountainous. The downstream part consists essentially of a 
broad mesa desert landscape, ringed by the rugged Chuska and Carrizo Mountains to the 
south and Abajo Mountains to the north.  Elevations range from over 14,000 feet at the 
mountain peaks on the northeast rim of the basin to about 3,650 feet at the mouth of Lake 
Powell.  High tree-clad mountain areas with numerous streams and small lakes rapidly give 
way to fertile foothill valleys and mesas, merging into a vast, broken and barren but 
picturesque and brightly colored plateau area at the lower end of the basin.  The relatively 
flat relief of the mesa lands is marked by shallow arroyos and sand dunes formed by wind 
action. 
 
 The topography of the San Juan River above Navajo Dam is typical of a mountain 
stream, particularly in the upper reaches.  Elevations range from 14,084 feet at Windom 
Peak in the northwest corner of the watershed to 5,720 feet at the streambed elevation at 
Navajo Dam.  Between the mouth of the West Fork and Pagosa Springs its fall decreases 
from 188 to 48 feet per mile, and between Pagosa Springs and Navajo Dam the average fall 
is about 19 feet per mile.  The Navajo watershed is shown on Plate 2-2. 
 
4-03.   Geology and Soils.  The San Juan Basin is a structural depression containing deep 
Tertiary fill resting on rocks of Late Cretaceous age.  The San Juan Mountains, in the 
northern part of the Navajo drainage area, are made up of nearly horizontal sheets of lava 
and tuff.  Glaciation has sculptured the mountains. Troughs, cirques, horns, cols and serrate 
ridges are common.  Rocks ranging in age from Precambrian to Quaternary are exposed.  
They consist of crystalline igneous and metamorphic rock of Precambrian Age; a thick 
sequence of sedimentary rock of Paleozoic, Mesozoic, and Cenozoic Age; and a variety of 
unconsolidated alluvial, glacial, and Eolian deposits of Quaternary Age.  The older rocks 
generally are exposed in the mountainous areas and the younger rocks occur mainly in the 
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central part of the San Juan Basin.  The oldest rocks include Twilight Gneiss; the Irving 
formation, consisting of amphibolite, gneiss, quartzite and schist; the Electra Lake Gabbro; 
and the Bakers Bridge Granite.  The younger rocks include quartzite, limestone, and shale 
overlain by red arkosic sandstone and conglomerate with beds of red mudstone and 
siltstone.   
 
 The southern portion of the San Juan drainage basin is underlain by shale, 
limestone, and resistant sandstone beds of the early Tertiary San Jose Formation and form 
prominent structural benches, rock terraces, retreating escarpments, canyons, buttes and 
mesas bounded by cliffs.  The beds vary from neatly level to steeply dipped and folded.  
Except for local areas underlain by cliff forming Ojo Alamo and Pictured Cliff Sandstone 
of Late Cretaceous Age, the relatively smooth and gently sloping topography of the 
plateaus reflects the erodibility of generally shaly bedrock such as that of the Kirtland and 
Nacimiento Formations of Cretaceous to early Tertiary Age.   
 
 The rock formations which are exposed in the reservoir basin belong to the Wasatch 
formation of the Eocene Age.  This formation is a massive sandstone layer that is 
interbedded with some thin layers of shale.  The sandstone in the formation is slightly to 
moderately well-cemented and is weathered to form fairly high vertical cliffs.   
 
 The San Juan River watershed above Navajo Dam is divided into mountainous 
areas, and areas of valleys and mesas that encompass three main soil groups. The 
mountainous areas contain numerous igneous rock outcrops and deep well-drained soils 
formed in material weathered from quartz, latite, andesite and other volcanic rock, and are 
mainly Hydrologic Soil groups B and C.  The mesas and canyons consist of moderately 
deep to deep well drained soils formed in residuum and alluviums derived from 
interbedded shale and sandstone, and are mainly Hydrologic Soil groups C and D.  The 
lower valleys consist of deep well-drained soils formed in material derived from shale and 
sandstone, and along rivers and streams there is deep somewhat poorly drained soils 
formed in fine textured alluvium and colluvium derived from mixed rock sources.  The 
Hydrologic Soil groups in these areas are mainly B and C, with some D. 
 
 Elevation and precipitation are the governing factors controlling native vegetation 
in the San Juan River Basin.  In general, annual precipitation in the drainage area increases 
with elevation.  The water requirements of the major vegetative types are indicators of the 
average amounts of precipitation.  Vegetative cover in the San Juan River Basin consists 
of:  (1) the alpine plant community located above the timberline (elevations above 11,500 
feet) where vegetation is delicate and meager and barren areas of shale, rock slides, and 
snow fields; (2) the forest areas, situated between elevations 7,000 - 11,500 feet, which are 
composed of huge stands of spruce, fir, and aspen at the upper elevations, ponderosa pine 
mixed with aspen and Douglas fir at the intermediate elevations, and mountain brush and 
rangelands (shrub types) at the lower elevations; (3) pinon-juniper woodland and 
rangelands occurring in foothill and low mountain areas between elevations 4,000-7,000 
feet; (4) scattered communities of grasslands, desert shrub, and sagebrush in the rangelands 
of (2) and (3) above; and (5) irrigated crop lands located adjacent to waterways at various 
elevations. 
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4-04.   Sediment

 

.  The runoff from the densely vegetated mountain areas above Navajo 
Dam is perennial and of significant volume originating mainly from snowmelt; 
consequently, the streamflow is relatively free of sediment.  The runoff from the sparsely 
vegetated desert area below Navajo Dam is erratic, usually of low-volume and has a high 
sediment concentration.  The San Juan Basin has long been recognized as a major sediment 
contributor to the Colorado River, particularly due to the lower portion of the basin.  From 
planning studies for Navajo Dam, an annual sediment yield of 2,760 acre-feet per year was 
determined for the area above the dam and 276,000 acre-feet of sediment space is allocated 
at Navajo Dam.  A sediment survey was conducted during 2001-2002 to determine an 
average sediment yield and to develop new elevation-area-volume table (see paragraph 7-
15).  A complete sediment station on the Animas River at Farmington (1,360 square miles) 
passes an average of 520 acre-feet per year.  Most of the sediment producing areas in the 
San Juan River Basin are the sparsely vegetated desert areas below Navajo Dam. 

4-05.   Climate

 

.  Climate conditions vary considerably within the San Juan River Basin.  
These variations are due principally to the geographical location and topography of the 
drainage area.  Generally, the mountainous portion of the basin is characterized by short 
warm summers and long snowy winters; the lower portion has hot dry summers and 
moderate winters with occasional cold waves of short duration.  Within the watershed, 
maximum and minimum observed temperatures of 104 degrees Fahrenheit (°F) and -20° F 
have been recorded at Bloomfield, New Mexico, elevation 5,794 feet.  The prevailing 
winds are from the west.  The maximum recorded wind velocity near the watershed was 67 
miles per hour (mph) at Alamosa, Colorado.  Relative humidity is low and reflects the 
diurnal and nocturnal temperatures. 

 a.  Temperature

 

.  A wide range of temperature is experienced in the watershed as 
evidenced by the difference between mean, maximum and minimum monthly 
temperatures.  In the mountains, much colder daily temperatures are experienced as shown 
below.    The monthly and annual mean, average maximum, and average minimum 
temperatures for three stations in the local area, including data from Navajo Dam, are 
presented in Table 4-1. 
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TABLE 4-1  TEMPERATURE DATA 
 MONTHLY AND ANNUAL MEAN,  

AVERAGE MAXIMUM, AND AVERAGE MINIMUM (°F) 

Month 

Navajo Dam, NM      
(5,775 ft) 

Wolf Creek Pass, CO     
(10,640 ft) 

Shiprock, NM       
(4,970 ft) 

Monthly Averages Monthly Averages Monthly Averages 
Mean Max Min Mean Max Min Mean Max Min 

January 29.3 39.9 18.7 17.4 31.1 3.6 30.7 44.4 17.0 
February 34.5 46.2 22.8 18.7 31.8 5.6 37.1 52.3 21.9 
March 42.1 55.4 29.1 22.7 34.9 10.5 45.4 62.5 28.2 
April 49.7 64.2 35.1 29.0 40.9 17.0 52.3 70.6 33.9 
May 59.2 74.4 44.0 38.5 49.9 27.1 61.7 80.5 42.9 
June 68.7 84.7 52.8 47.9 60.9 34.8 71.0 90.9 51.1 
July 75.4 90.5 60.2 53.0 65.8 40.2 76.5 95.0 58.0 

August 73.2 87.6 58.8 51.6 64.1 39.0 74.7 82.2 57.7 
September 64.9 79.2 50.7 45.3 57.3 33.2 66.6 85.3 47.9 

October 53.6 67.5 39.7 35.6 47.4 23.7 54.2 72.7 35.7 
November 40.0 51.6 28.6 24.2 36.8 11.6 41.0 56.4 25.5 
December 30.4 40.4 20.5 18.2 31.2 5.2 31.5 45.4 17.6 

Average-Annual 51.8 65.1 38.4 33.5 46.0 21.0 53.6 70.7 36.4 
Record 1971-2005 1971-2000 1971-2000 

  Source: National Oceanic and Atmospheric Administration  
               National Climatic Data Center  (www.ncdc.noaa.gov) 
               Western Regional Climate Center (www.wrcc.dri.edu) 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 



 
 

Revised August 2010 
4-5 

 

 

 
 b.  Precipitation.  The average annual precipitation over the San Juan Basin above 
Navajo Dam is about 20 inches.  Precipitation over the upper basin commonly falls as snow 
during late autumn, winter and early spring, constituting a considerable percentage of the 
annual precipitation over the watershed.  Average annual precipitation varies from seven 
inches at Shiprock, New Mexico to over 45 inches at Wolf Creek Pass, Colorado.  Isohyets 
of mean annual precipitation for the San Juan watershed above Navajo Dam are shown in 
Plate 4-1.  Mean monthly precipitation is shown on Table 4-2a. Annual and extreme 
precipitation data for representative stations are listed in Table 4-2b. 

 
 
 

TABLE 4-2a    PRECIPITATION DATA 
MEAN MONTHLY  

Month 
Navajo Dam, NM      

(5,775 ft) 
Wolf Creek Pass, 
CO     (10,640 ft) 

Shiprock, NM       
(4,970 ft) 

inches % inches  % inches % 
January 0.95 7.32 3.92 8.44 0.64 8.40 
February 0.94 7.25 4.25 9.15 0.51 6.69 
March 1.20 9.25 5.29 11.38 0.54 7.09 
April 0.98 7.56 3.31 7.12 0.42 5.51 
May 0.80 6.17 2.47 5.32 0.60 7.87 
June 0.53 4.09 1.71 3.68 0.22 2.89 
July 1.19 9.18 3.70 7.96 0.75 9.84 

August 1.74 13.42 4.71 10.14 1.13 14.83 
September 1.21 9.33 4.31 9.27 0.74 9.71 

October 1.25 9.64 4.96 10.67 0.77 10.10 
November 1.12 8.64 4.30 9.25 0.69 9.06 
December 1.06 8.17 3.54 7.62 0.61 8.01 

Average Annual 12.97 100.00 46.47 100.00 7.62 100.00 
Maximum Annual 22.81 (1983) 58.30 (1993) 12.86  (1986) 
Minimum Annual 5.85 (1989) 29.62 (1969) 1.49  (1976) 

Record 1971-2000 1971-2000 1971-2000 
  Source: National Oceanic and Atmospheric Administration  
               National Climatic Data Center  (www.ncdc.noaa.gov) 
               Western Regional Climate Center (www.wrcc.dri.edu) 
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TABLE 4-2b   PRECITATION DATA 
TOTAL MONTHLY AND ANNUAL AVERAGE, 

MAXIMUM, AND MINIMUM PRECIPITATION (in) 

Month 
Navajo Dam, NM      

(5,775 ft) 
Wolf Creek Pass, CO 

(10,640 ft) 
Shiprock, NM       

(4,970 ft) 
Avg Max Min Avg Max Min Avg Max Min 

January 0.95 3.92 0.00 3.82 15.66 0.00 0.51 2.34 0.00 
February 0.94 3.45 0.00 4.30 19.08 0.02 0.46 1.36 0.00 
March 1.20 4.40 0.00 5.14 14.38 0.00 0.53 1.88 0.00 
April 0.98 3.57 0.00 3.31 8.35 0.00 0.40 1.96 0.00 
May 0.80 2.78 0.00 2.19 7.21 0.00 0.48 3.10 0.00 
June 0.53 2.30 0.00 1.63 6.25 0.00 0.22 1.01 0.00 
July 1.19 3.54 0.01 3.57 7.84 0.00 0.64 2.22 0.00 

August 1.74 4.21 0.19 4.55 10.89 0.00 1.11 3.34 0.00 
September 1.21 3.25 0.01 4.08 9.85 0.00 0.72 1.66 0.00 

October 1.25 5.15 0.00 4.75 14.45 0.00 0.70 2.12 0.00 
November 1.12 2.96 0.00 4.10 11.00 0.00 0.63 3.16 0.00 
December 1.06 3.35 0.00 3.20 14.82 0.00 0.55 2.12 0.00 

Annual 12.97   44.64   6.95   
Record 1971-2000 1971-2000 1971-2000 

  Source: Western Regional Climate Center 
 
 
 

 
 

 c.  Snow.  Average annual recorded snowfall in the Basin’s mountainous area 
varies from 12 inches at Bloomfield, New Mexico to 400 inches at Wolf Creek Pass, 
Colorado.  The snowfall on the upper portion of the watershed remains on the ground for 
several months.  In the lower elevations, snow seldom remains on the ground for more than 
a few days.  Snowfall data for three stations are shown in Table 4-3a. Average and 
maximum snow water equivalent (SWE) for several mountain locations are shown in Table 
4-3b. 
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TABLE 4-3a    SNOWFALL DATA 
MONTHLY AND ANNUAL AVERAGES (in) 

Month 
Navajo Dam, NM      

(5,775 ft) 
Wolf Creek Pass, CO     

(10,640 ft) 
Shiprock, NM       

(4,970 ft) 

Avg Max Avg Max Avg Max 
January 4.6 23.0 63.5 171.0 1.7 9.8 
February 2.6 32.3 53.1 209.0 0.5 4.2 
March 0.8 14.5 61.8 165.5 0.4 4.5 
April 0.1 2.0 34.8 118.1 0.0 0.0 
May 0.0 0.0 12.2  40.0 0.0 0.0 
June 0.0 0.0  1.3  15.0 0.0 0.0 
July 0.0 0.0  0.0   0.0 0.0 0.0 

August 0.0 0.0  0.0   0.0 0.0 0.0 
September 0.0 0.0  2.1 34.0 0.0 0.0 

October 0.2 6.6      23.0 69.1 0.1 1.0 
November 0.7 8.0      45.4    117.0 0.2 3.2 
December 2.8 13.0      52.2    201.0 0.8 7.4 

Average Annual    11.6     341.7  3.3  
Record 1971-2000 1971-2000 1971-2000 

  Source: Western Regional Climate Center (www.wrcc.dri.edu) 
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TABLE 4-3b  SNOWFALL DATA 
MONTHLY AVERAGE AND MAXIMUM  

(Snow Water Equivalent - Inches) 

SNOTEL 
STATION 

AVERAGE 1971-2000   MAX.   
(Date) 

 MIN.  
(Date) 1-Jan 1-Feb 1-Mar 1-Apr 1-May 

Wolf Creek 
Summit      

(10,880 feet) 
14.3 20.1 26.0 33.3 36.8 47.9           

(Apr 95) 
     0.0      
(Many) 

Red Mountain 
Pass  

(11,200 feet) 
10.1 14.6 19.2 25.5 27.1 44.9          

(May 84) 
     0.0      
(Many) 

Vallecito      
(10,880 feet) 9.0 11.3 16.4 19.3 16.2 34.4          

(Apr 93) 
     0.0      
(Many) 

Upper San Juan       
(10,130 feet) 12.9 19.0 25.6 31.7 29.8 64.7         

(APR 79) 
  0.0   

(Many) 
  Source: Natural Resources Conservation Service 
(http://www.wcc.nrcs.usda.gov/factpub/ads/ads_co.html) 
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  d. Evaporation.  A class "A" land pan is used for evaporation measurement at the 
dam.  Evaporation measurements are made for the period April through October.  The 
April through October record was extended to annual by data comparison from a Rio 
Grande Basin study of evaporation.  April through October average pan evaporation is 
48.54 inches.  The other five months had no data available.  The highest monthly 
evaporation occurs in July and is about 13 percent of the annual.  The lowest rates occur in 
October, which is about 9 percent of the annual.  Monthly evaporation data for Navajo 
Reservoir are shown in Table 4-4. 

 
 
 

TABLE 4-4  EVAPORATION DATA 
AVERAGE MONTHLY PAN  

AT NAVAJO DAM, NEW MEXICO 
Evaporation (inches) 

YEAR   APR    MAY    JUN    JUL    AUG    SEP    OCT  
1991 7.49 8.18 9.53 11.15 9.01 7.64 5.80 
1992 7.00 7.92 10.37 9.98 9.30 7.42 5.12 
1993 6.89 7.78 9.96 11.63 8.99 7.33 - 
1994 4.17 - 11.02 11.55 10.31 6.84 4.05 
1995 5.99 5.75 8.66 9.74 8.96 7.64 5.78 
1996 - - 11.01 13.14 9.86 6.58 - 
1997 - 9.27 9.33 11.72 7.41 7.28 - 
1998 - 10.08 12.00 10.23 8.24 6.96 - 
1999 - - 8.06 9.28 7.50 6.60 - 
2000 - 11.30 12.22 12.65 - 6.31 - 
2001 - 10.14 10.42 9.87 9.38 9.51 - 
2002 7.69 9.71 10.77 10.20 10.04 6.76 - 
2003 - - 12.69 12.93 9.95 7.45 4.90 
2004 - 11.30 12.57 10.84 9.45 6.48 3.24 
2005 - 9.91 11.04 10.87 9.57 8.13 3.73 
2006 - 11.43 - 9.61 8.37 6.17 3.50 
2007 6.68 9.13 12.23 10.23 9.57 7.50 - 
2008 - 8.17 10.28 10.33 9.68 7.33 - 
2009 - 10.16 8.44 9.83 10.71 7.34 - 
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 e.  Wind.  Wind data at Alamosa, Colorado are considered representative of 
occurrences at Navajo Reservoir, since there are no significant wind gust records nearer the 
project.  According to observations made during 1974, the greatest wind activity is in the 
spring with the maximum monthly average of 12.1 miles per hour (mph) occurring in May.  
A maximum velocity of 67 mph was recorded during April 1986.  All months of the year 
have, at some time, experienced velocities greater than 45 mph.  Wind data are shown in 
Table 4-5. 
 

 
 
 
 

TABLE 4-5  WIND DATA 
MEAN AND PEAK MONTHLY VELOCITIES 

MONTH 
MEAN (mph) PEAK GUST (mph) 

Farmington, NM Durango, CO Alamosa, Co Grand Junction, CO 
January 7.3 4.6 49 41 
February 8.3 5.5 46 59 
March 9.0 6.6 52 53 
April 9.8 7.9 61 78 
May 9.4 7.6 57 62 
June 9.4 7.3 49 74 
July 8.7 6.3 57 64 

August 8.2 5.8 44 74 
September 8.0 5.6 43 64 

October 7.8 5.7 48 57 
November 7.6 4.9 55 49 
December 7.3 4.6 45 45 

Annual 8.4 6.0 61 78 

Source: Western Regional Climate Center (www.wrcc.dri.edu) 
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4-06.  Storms and Floods.  Snowmelt runoff accounts for approximately 70% of the annual 
runoff and generally begins in April at low elevations in the watershed.  It increases in 
May, as considerable melting occurs in the higher mountains and normally reaches a peak 
in late May or early June.  Although snowmelt produces the greatest volume of runoff, the 
largest flows have occurred during general precipitation events, which typically occur in 
the late summer and fall.  Thunderstorm precipitation in the summer months may cause 
local floods with high peak discharges, but comparatively small flood volume.  Monthly 
and annual flows at Navajo Dam are listed on Table 4-6. 
 
 

TABLE 4-6 
AVERAGE MONTHLY FLOWS (acre-feet) 

NAVAJO DAM AND RESERVOIR, NEW MEXICO 

MONTH 
INFLOW 

(ac-ft) 
PERCENT OF 

ANNUAL 

OUTFLOW at 
ARCHULETA 

GAGE 
(ac-ft) 

PERCENT OF 
ANNUAL 

January 20,909 2.17 57,129 7.11 
February 28,367 2.94 53,972 6.71 
March 79,623 8.25 65,544 8.15 
April 137,988 14.29 74,767 9.30 
May 217,314 22.51 108,210 13.46 
June 190,487 19.73 111,913 13.92 
July 80,483 8.34 69,104 8.60 

August 58,121 6.02 58,176 7.24 
September 51,697 5.35 53,711 6.68 

October 46,962 4.86 49,349 6.14 
November 30,120 3.12 47,563 5.92 
  December 23,493 2.43 54,464 6.77 

Annual 965,565 100 803,900 100 
  Source: USGS Website for Navajo Reservoir Daily Inflow Values (WY: 1963-
2009) 

 
 
  
 
 a.  Historical Floods.  Historical evidence, prior the establishment of stream gaging 
stations, includes reference to three major floods in the San Juan River Basin prior to 1904.  
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Accounts beginning in 1859 indicate that major floods occurred in 1859, 1882, and 1884. 
 
 b.  Major Floods of Record.  Recorded data of major floods cover the period from 
1909 to date.  The largest flood of record in the basin occurred in October 1911 when a 
peak discharge of 150,000 cfs occurred at Shiprock, New Mexico.  The largest tributary 
discharge in the Navajo Dam area had a peak of 14,000 cfs and occurred on the Piedra 
River above Navajo Dam on 26 June 1927.  Maximum peak discharges on the San Juan 
River are listed in Table 4-7.  
 

 

TABLE 4-7 
RECORDED MAXIMUM PEAK FLOWS 

Station Drainage 
Area (mi2) Period of Record Maximum Flood of 

Record (date) Peak Flow (cfs) 

 San Juan River at  
Pagosa Springs, CO 298 1935 to Present 6 Sep 1970 6,580 

 San Juan River near 
Carracas, CO 1,230 1961 to Present 6 Sep 1970 9,730 

 San Juan River near 
Archuleta, NM 3,260 1954 to Present 27 Jul 1957 18,900 

 San Juan River  
 at Farmington, NM 7,240 1930 to Present 28 Sep 1935 32,800 

 San Juan River  
 at Shiprock, NM 12,900 1934 to Present 28 Sep 1935 44,200 

  Source: USGS (http://waterdata.usgs.gov)  
 

 The following paragraphs discuss major storms in the basin of which substantial 
information is available. 
 
  (1)  October 1911.  In early October 1911, a severe rainstorm occurred over the 
southwestern corner of Colorado and the northwestern corner of New Mexico.  The rain 
flood of October 2-6, 1911 was the largest known to have occurred in the valley of the San 
Juan River and in many of its tributaries.  The flood followed a summer during which 
precipitation was above normal.  Most gaging stations were washed out by this flood, so 
peak discharges are generally estimated.  The estimated flow at the Navajo dam site was 
67,000 cfs on 5 October 1911, and 150,000 cfs was estimated at Shiprock, New Mexico on 
6 October 1911. 
 
 (2)  June 1927.  During June 26-30, 1927, rapid snow melting caused by a warm 
general rain created the highest flows and most widespread flooding on the San Juan and 
Animas Rivers since the flood of October 1911.  The peak discharge recorded at San Juan 
River at Farmington, New Mexico was 68,000 cfs.  A flow of 14,000 cfs was estimated at 
Piedra River near Piedra. 
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 (3)  August 1929.  The largest rain flood during which most gages operated, 
occurred in August 1929, resulting in a peak flow of 25,000 cfs on August 11 at the gaging 
station near Blanco (now near Archuleta). 
 
 (4)  May 1941.  In early May 1941, a general rainstorm occurred over northern 
New Mexico inundating much of the drainage basins of the San Juan, Animas, and La Plata 
Rivers.  About two weeks of hot weather followed the storm, causing snowmelt flooding 
on the San Juan River and Tributaries.  A peak discharge of 23,300 cfs was recorded at San 
Juan River near Blanco on May 14, 1941. 
  
 (5)  September 1970.  A rare combination of meteorological events in early 
September 1970 resulted in flood-producing rains over the upper Colorado region of 
Colorado, New Mexico, Utah, and Arizona.  Large amounts of rainfall occurred over a 12 
to 18 hour period beginning before noon on September 5, 1970.  The San Juan River gage 
near Carracas, Colorado, recorded a peak discharge of 9,730 cfs, the peak discharge of 
record at that station.  The Piedra River near Piedra recorded a peak flow of 8,370 cfs. 
  
4-07.  Runoff Characteristics.  Streamflow in the San Juan River is normally perennial, 
except in the lower desert reaches in Utah.  Snowmelt floods are the major threat along the 
San Juan River and generally occur during the period from May through July.  Snowmelt 
floods are characterized by large volume, long duration, moderate peaks, and marked 
diurnal fluctuation and may be augmented by rain.  General rain floods have caused the 
most severe damages along the San Juan River and its tributaries, and have usually 
occurred during September and October.  This type of flood results from prolonged heavy 
rainfall over the tributary areas and is characterized by high peak flows of moderate 
duration. 
  
 Thunderstorms lasting from several minutes to a few hours often occur during the 
summer months and create the most severe flooding along the tributaries.  Flooding from 
thunderstorms is characterized by high peak flows, short duration, and small volume of 
runoff. 
 
 Streamflow records are available for eight stream gaging stations on the San Juan 
River and for 27 stations on tributary streams.  Records were first obtained at Animas River 
at Durango, Colorado, in 1895, but records for the mainstem of the San Juan River are 
continuous at only six stations from 1927 to date.  Plate 2-1 shows stream gaging stations 
in the San Juan River Basin.  Thalweg profiles from the mouth to the San Juan headwaters 
are shown on Plate 4-2.   
 
  Consumptive use in the drainage basin has varied with irrigation developments and 
changed vegetative cover; these depletions are reflected in the records.  The records show 
the general surface runoff contributions for different portions of the watershed.  The 
maximum, minimum, mean, average annual runoff, period of record, and drainage area for 
selected stations are shown in Table 4-8.  Monthly and annual flow records for the San 
Juan River at Carracas, CO and San Jaun River near Archuleta, NM are given in Tables 4-9 
and 4-10, respectively.   
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TABLE 4-8 
SAN JUAN RIVER GAGING STATIONS 

Gage/Station Name 
Contributing 

Drainage Name 

Area 
(square 
miles) 

Complete 
Water Years of 

Record 

Annual Runoff (acre-feet) 
Average 
Annual 
Runoff 
(Inches) Maximum Minimum Mean 

San Juan River at 
Pagosa Springs, CO 298 74 528,400 42,700 269,800 16.98 
San Juan River near 
Carracas, CO 1,230 48 869,300 81,100 445,700 6.79 
San Juan River near 
Archuleta, NM 3,260 54 1,944,800 202,800 815,800 4.69 
Los Piños at La Boca, 
CO 520 58 421,600 32,300 172,300 6.21 
Piedra River near 
Arboles, CO 629 47 595,200 38,800 289,400 8.63 
Animas River at 
Farmington, NM 1,360 86 1,258,400 128,300 630,200 8.69 

San Juan River at 
Shiprock, NM 12,900 74 3,854,400 475,400 1,476,200 2.15 

 
 
 

4-08.  Water Quality.  The quality of water in the river above and just below Navajo 
Reservoir is very good.  The area below Navajo dam is an excellent trout fishery, one of the 
best in the western United States.  The river generally gets warmer, more sediment laden, 
and decreases in quality as you move downstream from Navajo Dam.  The outlet inverts in 
Navajo Dam are towards the bottom of the reservoir, so the river just below Navajo is at a 
more or less constant temperature (within 10°C), even through summer.  The dissolved 
oxygen content just below Navajo Dam is typically above 10 mg/l and other water quality 
parameters are within State and Federal Standards.  Downstream reduction in quality is 
caused by natural conditions, oil and gas production, and communities along the river, such 
as Farmington and Shiprock.  Reductions in quality caused by communities are due to 
sewage treatment discharge and irrigation return flows. 
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4-09.  Channel and Floodway Characteristics.  Downstream from its source to Pagosa 
Springs, about 11 miles, the San Juan River channel is shallow and broad.  The gradient in 
this reach is about 48 feet per mile.  Downstream from Pagosa Springs, the river meanders 
in a narrow irrigated valley hemmed in by steep slopes.  The river is shallow in this reach 
and the gradient is about 38 feet per mile.  From the Navajo River confluence to its 
confluence with the Piedra River, just upstream of the head of Navajo Reservoir, the stream 
channel and valley are fairly narrow.  Downstream from Navajo Dam to Farmington, the 
river flows through a narrow valley with numerous small communities at the river’s edge, 
and the gradient drops to about 10 feet per mile.  The channel capacity to Farmington has 
been reduced to about 5,000 cfs due to encroachment on the river.  The capacity below the 
confluence with the Animas River is 12,000 cfs.  Below Shiprock, the river meanders in a 
wide, shallow, sandy river bottom, through desert area until it flows through a steep sided, 
narrow canyon below Bluff, Utah, on into Lake Powell.   
 
4-10.    Upstream Structures. 
 
 a.  Vallecito Dam and Reservoir.  Vallecito Dam and Reservoir, a USBR project 
completed in 1941, is on the Los Pinos River, a tributary of the San Juan River.  The dam is 
located in La Plata County, Colorado, about 45 miles upstream from Navajo Dam, and 
controls a drainage area of 240 square miles.  Vallecito Reservoir is used for irrigation 
storage under the Pine River Project. 
 
 The dam consists of a zoned, earth and rockfill structure rising 126 feet above the 
streambed.  Total dam length is about 0.75 miles and has a crest width of 35 feet.  The 
outlet works consist of a twin-section concrete conduit through the right abutment, 
controlled by two 5X5 foot slide gates, with a maximum discharge of 3,100 cfs.  The 
spillway structure has three gated bays totaling 111 feet in length, with the discharge 
(design capacity - 30,000 cfs) controlled by three radial arm gates (tainter gates) which are 
37 feet wide by 19 feet high.  Vallecito Reservoir has a capacity of 129,000 acre-feet, of 
which 125,400 acre-feet is active capacity for joint irrigation and flood control purposes.  
Vallecito Dam is operated for flood control (by the Corps Sacramento District) to limit the 
flows in Los Pinos River to 2,000 cfs.  The Water Control Manual for Vallecito Reservoir 
(prepared by the Sacramento District) has further information on this project. 
 
 b.  San Juan-Chama Project.  The San Juan-Chama Project, authorized in the same 
legislation with NIIP, is an inter-basin diversion project owned and operated by the USBR.  
It diverts water from the San Juan, Rio Blanco and Navajo Rivers in the upper San Juan 
River Basin to the Rio Chama in the Rio Grande Basin.  Annual diversions average 
135,000 acre-feet, although up to 270,000 acre-feet can be taken during high water years, 
as long as the 10-year average is not greater than 135,000 acre-feet per year. 
 
4-11.  Downstream Structures. 
 
 a.  Lemon Dam and Reservoir.  Lemon Dam and Reservoir, a USBR project 
completed in 1963, is on the Florida River, a tributary of the Animas River.  The dam is 
located in La Plata County, Colorado, approximately 14 miles northeast of Durango, 
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Colorado.  It controls a drainage area of 67.6 square miles.  Lemon Reservoir is used for 
irrigation storage under the CRSP.   
 
 The dam consists of zoned earth and rockfill with a height of 215 feet above the 
streambed, a crest length of 1,360 feet, and a crest width of 30 feet.  The outlet works, 
located in the right abutment of the dam, consist of an approach channel and a concrete 
intake structure.  The concrete tower directs flow into an 8.5 foot diameter pressure tunnel 
upstream from two 2.25 X 2.25 foot high pressure tandem slide gates.  An ungated spillway 
is on the right abutment of the dam and consists of an approach channel, concrete inlet 
structure, concrete ogee crest section, open concrete chute, concrete stilling basin, and a 
concrete outlet channel.  Lemon Reservoir has a capacity of 40,146 acre-feet, of which 354 
acre-feet is dead storage, 762 acre-feet is inactive, and 39,030 acre-feet is joint use storage 
for conservation and flood control.  Lemon Dam is operated for flood control (by the Corps 
Sacramento District) to limit flows in Florida River to 1,000 cfs.  The Water Control 
Manual for Lemon Reservoir (prepared by the Sacramento District) has further information 
on this project. 
 
 b.  Animas-La Plata.  The Animas La Plata is a USBR project.  It consists of an off-
stream reservoir at Ridges Basin (Lake Nighthorse), southwest of Durango, Colorado, that 
can store 120,000 acre-feet (total capacity) of water pumped from the Animas River 
through a buried pipeline from the pumping plant (located south of Durango) at a capacity 
of 280 cfs.  Water stored in Lake Nighthorse is released, as necessary, back to the Animas 
River for municipal and industrial users within Colorado and New Mexico.   Lake 
Nighthorse, which is in the initial phase of filling, will include an inactive pool of 
approximately 30,000 acre-feet for recreational, fishery, and water quality purposes.  
Recreation facilities will be provided by other entities. 
 
4-12.  Economic Data.  The population and labor pool in San Juan County, New Mexico 
has been steadily growing for the past few decades (New Mexico Department of Labor, 
2004; Census, 2000).  This growth is expected to continue based primarily on the 
petro-chemical industry, agriculture, and tourism (refer to Table 4-11 for population growth 
projections).  The following paragraphs and their tables demonstrate various aspects of the 
basin and flood damage potential in San Juan County, New Mexico. 
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TABLE 4-11 

POPULATION GROWTH PROJECTIONS 

POPULATION 
BY YEAR 

LOCALITY 

United States New 
Mexico 

San Juan 
County, 

NM 
Farmington 

2000* 281,421,906 1,819,046 114,237 37,844 

2005* 295,507,134 1,925,985 125,820 43,161 

2010** 308,936,000 2,112,986 128,592 *** 

2020** 335,805,000 2,383,116 142,074 *** 

2030** 363,484,435 2,626,553 154,403 *** 
*US Dept. of Commerce, Bureau of the Census (http://factfinder.census.gov/)  

**BBER-UNM (http://www.unm.edu/~bber/demo/table1.htm), National data from Bureau of the        
Census (http://www.census.gov/ipc/www/usinterimproj/natprojtab01a.xls) 
***Data not available 

  
 a.  Population.  Population in the San Juan River Basin is primarily based in the 
county of San Juan, New Mexico.  The majority of the population is dispersed throughout 
the county with approximately 47% living within the cities of Aztec, Farmington & 
Shiprock.  Of these three, Farmington is the only metropolitan area in the floodplain below 
Navajo Dam & Reservoir.  Farmington and its immediate surroundings contain 
approximately 33.25% of San Juan County’s population (refer to Table 4-12 for 
demographic characteristics). 
 

TABLE 4-12 
PROFILE OF DEMOGRAPHIC CHARACTERISTICS, 2000 

 
Geographic 

Area 

 
Total 

Population 

% Race (Percent of Total Population)* 

 
 

White 

 
Black or 
African 
Amer. 

 
Amer. 
Indian 

and 
Alaska 
Native 

 
 

Asian 

Native 
Hawaiian 
and Other 

Pacific 
Islander 

 
Some 
Other 
Race 

 
Hispan. 

or 
Latino 

(of Any 
Race) 

U.S.* 281,421,906 74.7 12.1 0.8 4.3 0.1 6.0 14.5 
New 
Mexico* 1,819,046 69.5 1.9 9.6 1.2 0.1 14.5 43.6 

San Juan 
(County)** 114,237 50.6 0.4 39.5 0.8 0.2 5.5 16.2 

Farmington 
(City)*** 37,844 70.7 0.8 17.0 0.5 0.1 7.8 17.7 
 
Percentages may add to more than 100% because individuals may report more than one race.   
*US Dept. of Commerce, Bureau of the Census (http://factfinder.census.gov/=)  
** US Dept. of Commerce, Bureau of the Census (http://factfinder.census.gov/=)  
***Dept. of Commerce, Bureau of the Census (http://factfinder.census.gov/). 
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 b.  Income. The 2000 per capita income was $18,167 for Farmington, $14,282 for 
San Juan County, $17,261 for New Mexico, and $21,587 for the United States (refer to 
Table 4-13 for income statistics). 
 

 
  

TABLE 4-13 
INCOME, 2000 

 
Geographic 

Area 

 
Median Household 
Income (Dollars) 

 
Per Capita Income 

(Dollars) 

 
% Individuals Below 

Poverty Level 
United States* $41,994 $21,587 12.4 
New Mexico** $34,133 $17,261 18.4 

San Juan 
County** $33,762 $14,282 21.5 

Farmington 
(City)* $37,663 $18,167 16.0 

 
*US Dept. of Commerce, Bureau of the Census (http://factfinder.census.gov/=)  
**Ibid (http://factfinder.census.gov/=) and  
(http://factfinder.census.gov/=)  
 

 
 
 
 c.   Employment. San Juan County industry was once primarily based on 
agriculture and the oil and natural gas industries.  Retail trade is now the leading industry in 
the county, followed by health care and social assistance (refer to Tables 4-14 and 4-15 for 
employment statistics and to Table 4-16 for housing information). 
 
With over 20,000 wells in the San Juan County now, and over 10,000 more planned for the 
near future, oil and gas production in the Four Corners (CO, NM, UT, AZ) area is a major 
source of income and employment and drives the local economy.  In 2004, the oil and gas 
industry generated about $226 million in taxable gross receipts for San Juan County, or 
about 7.5% of the $3 billion in total oil and gas revenues.  The oil and gas industry has 
provided employment for over 59 years in the San Juan Basin.  Employment in the oil and 
gas industry in San Juan County in 2003 was 4,353.  The oil and gas industry continues to 
grow as the price for these commodities continues to rise.   
 
The irrigated lands that receive water from Navajo Reservoir include lands along the San 
Juan River and land that is included within the Navajo Indian Irrigation Project (NIIP).  
Thirty-seven operational ditch companies serve farmers that irrigate approximately 
26,000 acres of the privately owned portion of the county below Navajo Dam.  The NIIP 
project is a water delivery system from Navajo Reservoir to 110,630 acres of irrigable 
land control by the Navajo Nation.  This project is managed by the Navajo Agricultural 
Products Industry (NAPI), and is one of the largest employers of Navajo people on the 
Navajo Nation.     
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TABLE 4-14 
SAN JUAN COUNTY EMPLOYMENT, 2002, by  

North American Industry Classification Code (NAICS)  

NAICS 
Code 

Industry 
Description 

Number of 
Establishments 

Sales, 
Shipments, 
Receipts, 

or 
Revenue 
($1,000) 

Annual 
Payroll 

($1,000) 

Number of 
Employees 

31-33 Manufacturing 76 241,039 35,550 1,153 
42 Wholesale trade 157 686,934 52,800 1,380 

44-45 Retail trade 470 1,238,836 118,330 6,157 
51 Information 39 N 10,064 466 

53 
Real estate & 

rental & leasing 106 81,938 17,047 577 

54 

Professional, 
scientific, & 

technical 
services 184 D D g 

56 

Administrative 
& support & 

waste 
management & 

remediation 
service 89 59,586 24,106 1,292 

61 
Educational 

services 15 6,967 2,203 103 

62 
Health care & 

social assistance 210 447,598 158,284 4,973 

71 

Arts, 
entertainment, & 

recreation 24 32,611 6,234 311 

72 
Accommodation 
& food services 177 137,499 36,196 3,832 

81 

Other services 
(except public 
administration) 229 147,433 35,805 1,695 

 
D:  Withheld to avoid disclosing data for individual companies; data are included in higher level totals. 
N:  Not available or not comparable 
g.  1,000 to 2,499 employees  

Source  : U.S. Bureau of the Census, 2002 Economic Census 

 
(http://factfinder.census.gov/) 

. 
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TABLE 4-15 

UNEMPLOYMENT STATISTICS, 2000 

 
Geographic Area 

 
Percent Unemployed 

(Percent of Civilian Labor Force) 

 
Percent Not in Labor Force 

United States* 5.8 36.1 
New Mexico** 7.3 39.0 
San Juan County*** 9.1 39.7 
Farmington (City)**** 7.0 35.0 
 
* US Dept. of Commerce, Bureau of the Census (

** US Dept. of Commerce, Bureau of the Census (

http://factfinder.census.gov/servlet/QTTable? bm=y&-geo id=01000US&-
qr name=DEC 2000 SF3 U DP3&-ds name=DEC 2000 SF3 U&- lang=en&-redoLog=false&- sse=on)  

http://factfinder.census.gov/)  
***US Dept. of Commerce, Bureau of the Census (http://factfinder.census.gov/)  
****US Dept. of Commerce, Bureau of the Census (http //factfinder.census.gov/ 

 
 
 
 
 
 

TABLE 4-16 
HOUSING INFORMATION, 2000 

 
 

 
New Mexico* 

 
San Juan County** 

 
Farmington (City)*** 

Total Housing Units 780,579 43,221 15,077 
% of Occupied 86.9 87.3 92.7 

Median Value ($) 108,100 91,300 100,600 
 
*US Dept. of Commerce, Bureau of the Census (http://factfinder.census.gov/)   
** US Dept. of Commerce, Bureau of the Census (http://factfinder.census.gov/)  
*** US Dept. of Commerce, Bureau of the Census (http://factfinder.census.gov/)  
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d.  Flood Damages.

 

  Floods have occurred in Farmington, NM as a result of high 
flows from the Animas and San Juan Rivers in 1911, 1927, 1941, and 1952.  Damage 
figures were not developed for these events.  Because of high snowmelt predictions by 
the National Weather Service in 1979, the Albuquerque District undertook advanced 
protection measures under PL 84-99 on the Animas River through Farmington, NM.  
These measures prevented damages estimated as $2.5 million.  The Animas River flows 
which occurred during the period were approximately 8,000 cfs.  The channel capacity of 
the San Juan River below the confluence of the Animas River is 12,000 cfs.  The 2004 
estimate of the value of damageable property within the 100-year floodplain is $54.7 
million.  The estimated damages to land and improvement within the San Juan River 
floodplain are detailed below as a function of flood magnitude (refer to Table 4-17). 

 
 
 

Table 4-17 
SINGLE OCCURRENCE FLOOD DAMAGES 

SAN JUAN RIVER FLOODPLAIN 
August, 2004 price level (x $1,000)  

Land Use 
Type 

FLOW (cfs) 

5500 cfs 10,000 cfs 20,000 cfs 40,000 cfs 70,000 cfs 
Mean SD Mean SD Mean SD Mean SD Mean SD 

Residential 339 29 557 38 1,096 66 2,020 102 3,493 119 
Res. Content 176 26 271 35 496 49 907 70 1,463 81 
Commercial 15 6 30 9 88 22 357 90 6,259 1,093 

Comm. 
Content 10 5 31 14 395 106 863 193 21,016 5,825 
Public 1 0 67 20 191 46 321 76 1,870 484 

Pub. Content 0 0 49 20 340 129 380 135 3,638 914 
Subtotal - 
Structures 355 30 654 44 1,374 86 2,698 159 11,622 1,161 
Subtotal - 
Contents 186 27 351 44 1,231 173 2,150 243 26,117 5,881 

Subtotal –  
Structures 

and 
Contents 541 42 1,005 64 2,605 193 4,848 291 37,739 6,005 
Vehicles 80 12 108 14 178 20 428 32 649 36 
Streets 0 0 239  2,150  10,402  29,848  
Utilities 6  64  338  379  1,102  

Agriculture 0  47  173  11,027  15,919  
Emergency 

costs 8  15  39  73  566  
Total 627  1,416  5,271  16,058  69,337  

Note:  SD is standard deviation. 
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V - 
 

DATA COLLECTION AND COMMUNICATION NETWORKS 

5-01.  
 

Hydrometeorological Stations 

       a. Facilities

 

.  The location of precipitation and stream gages within the San Juan Basin, 
from its headwaters to the Four Corners area, are shown on Plate 2-1. 

           (1)  Precipitation Gages

 

.  There are a number of automated precipitation gages in or 
near the San Juan Basin that are a part of 2 observation networks.  The Automated Surface 
Observation Site (ASOS) network has 4 stations and is maintained by the National Weather 
Service (NWS).  The Remote Automated Weather Station (RAWS) network has 8 stations 
and are maintained by the Bureau of Land Management..  Rainfall gages are located at 
Vallecito, Lemon, and Navajo Dams.  The NWS also utilizes a network of manual 
observers.  Paragraph 5-01b describes reporting methods of these hydrometeorological 
stations, while Paragraph 5-04 gives information on retrieval of this data from the 
appropriate agency. 

           (2)  Stream Gages

 

.  There are 34 automated stream gaging stations in the San Juan 
Basin with 8 of these stations maintained by the Colorado Division of Water Resources, 
and 26 maintained by the US Geological Survey (USGS).  All of these gages are equipped 
with Data Collection Platforms (DCP) that collect and periodically transmit data from 
remote sites using telemetry. 

           (3)  Snowpack Data

 

.  The Natural Resource Conservation Service (NRCS) operates 
and maintains 9 automated SNOTEL sites in or near the San Juan Basin.  The primary 
purpose of these gages is to monitor snowpack, but they also collect temperature and 
rainfall data.  These SNOTEL locations are shown on Plate 2-1.  SNOTEL readings of 
snowpack, water content, and temperature are available from the NRCS web page on a 
daily basis.  Field measurements of snow depth and water content are made twice each the 
winter. 

           (4)  Navajo Dam

 

.  DCP automated stage gages at Navajo Reservoir include an 
outflow gage on the San Juan River (near Archuleta) and a gage for the reservoir level.  
Flow data from the Navajo Indian Irrigation Project canal is obtain through USBR 
maintained telemetry equipment.  In addition, the weather station at Navajo Dam measures 
temperature, precipitation, evaporation, humidity, wind speed and direction, barometric 
pressure, dew point, and solar radiation. 

       b. Reporting

 

.  The Corps’ Albuquerque District (SPA) has established a Water Control 
Data System (WCDS) for receiving, decoding, evaluating, and storing real-time 
meteorologic and hydrologic data for its water management activities and responsibilities.  
All Data Collection Platforms (DCPs) in the San Juan Basin on the WCDS are equipped 
with Geostationary Operational Environmental Satellite (GOES) radios for transmitting via 
satellite to the DOMSAT Receive Only Terminal (DROT) at the District Office and other 
Districts (as backups).  Most of these stations are reservoir elevation and streamflow gages. 
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In addition, hydrometeorological information at Navajo Reservoir and elsewhere 
in the San Juan River Basin is monitored through the automated data collection system 
HYDROMET.  HYDROMET software was developed by the Sutron Corporation to 
facilitate the collection of data from the DCPs, and is processed into a database 
management system.  This data is transmitted from the DCPs and relayed via the GOES 
to the USBR downlink.  This raw data is transmitted every half-hour from the downlink 
to the Salt Lake City H2O VAX computer.  These raw messages are processed by the 
Sutron software, while data for the SNOTEL sites are transmitted via meteor burst radio.   
 
 The NWS receives rainfall data from automated and manual observer stations.  The 
NWS disseminates this information along with weather forecasts over the Automation of 
Field Operations and Services (AFOS) system to its various offices.  Selected AFOS 
information is accessible via the web. 
 
           (1)  Normal Conditions

 

.  The hydrometeorological data required for reservoir 
regulation, under normal conditions, consists of daily reports on stage, storage, outflow, 
inflow, evaporation, and precipitation.  The USBR's Durango Projects Office (PO) in 
Durango, Colorado, will be able to obtain some of the above information through a real-
time data base stored on the SPA WCDS via GOES DCPs.  Information that is not 
available through automated reporting methods will be obtained by the damtender in the 
field and transmitted to the Durango PO by telephone or computer.  Reporting criteria and 
methods are described in Standing Instructions to Damtender, Exhibit F. 

           (2)  Flood periods

 

.  During flood periods, information on downstream conditions, 
current inflow forecasts, and anticipated release changes at Navajo Dam is required in 
addition to the data required under normal conditions, described in paragraph 5-01-b-(1).  
The Reservoir Control Branch (RCB), Albuquerque District, will monitor reservoir and 
weather data via the web.  Supplemental information on conditions at Navajo Reservoir 
shall be transmitted from the Durango PO to the RCB as necessary on a daily basis. 

       c.  Maintenance

 

.  The lake level monitoring devices at Navajo Reservoir will be 
maintained by the reservoir damtender.  In addition, the reservoir damtender is responsible 
for operation and maintenance of the weather station at Navajo Dam in accordance with 
instructions furnished by the NWS.  NWS personnel visit all stations periodically to inspect 
and repair instruments, and are also informed when major repairs are needed.  Stream 
gages, including reservoir inflow and outflow gages, are operated and maintained by the 
U.S. Geological Survey (USGS).  Personnel from the USGS conduct scheduled visits to 
each gage to insure proper operations. 

5-02.  Water Quality Stations

 

.  The USGS no longer collects water quality data applicable 
to Navajo Reservoir.  However, retired stations include:  (1) San Juan River at Pagosa 
Springs, and (2) San Juan River near Archuleta.  The USGS publishes this data on their 
web site. 

5-03.   Sediment Stations.  Suspended sediment samples have been taken on the San Juan 
River and tributaries at a number of stations since 1930.  No current suspended sediment 
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stations exist.  However, historical records are available for: Animas River at Farmington 
(1951-2005); at Rosa (1949-1950); near Blanco (1949-1955); near Archuleta (1959-1965); 
near Bloomfield (1956-1964); at Shiprock (1968-1986); and at Bluff (1930-1980).  The 
USGS collected most of these samples, and the sediment loads are published in USGS 
publications as well as their web site (http://waterdata.usgs.gov/nwis). 
 
5-04.  Recording Hydrologic Data

 

.  Daily summaries of Navajo Reservoir data, including 
stage, storage, outflow, inflow, precipitation, and evaporation are available at the Durango 
PO.  Monthly tabulations of this information are forwarded to the RCB and retained 
indefinitely as the official record of operation.  Preliminary data collected by automated 
methods is generally stored on the various computers of the owner agencies, and current 
information is available through these agencies.  Summary data, monthly, and annual data 
is available from the various agencies and their publications.  In general, this is historical 
data which may not be available in final form for some time after it is collected. 

5-05.  Communication Network.  Communication between the Corps and the USBR’s 
Durango PO is through the telephone, facsimile, and by e-mail.  Communication between 
the Durango PO and the damtender is normally by telephone.  In the event of 
communication disruption, satellite phones are available.  Refer to the front of this 
manual (under EMERGENCY REGULATION ASSISTANCE PROCEDURES

 

) for a list 
of personnel involved with the operation of Navajo Dam.  Table 5-1 lists telephone 
numbers of pertinent individuals and organizations. 

5-06.  
 

Communication with Navajo Dam 

       a. Navajo Dam Supervisor and Durango PO

 

.  Under normal conditions, the Navajo 
Dam supervisor will be in contact with the Durango PO each work day to transmit required 
hydrologic data.  During flood periods, communications between Navajo and Durango PO 
will be extended as necessary.  Contact between Navajo Dam and Durango PO will be by 
commercial telephone or radio. 

       b. Reservoir Control Branch and Durango PO

 

.  The RCB is responsible for collecting 
and recording hydrologic data, approving or disapproving emergency changes in operation 
recommended by the USBR, and issuing instructions for such changes of the Corps' own 
initiative as necessary.  During flood periods, the RCB and Durango PO personnel will be 
in contact with each other every workday by commercial telephone in order to transmit 
data and instructions.  The Durango PO will act as the relay between RCB personnel and 
Navajo personnel.  Communications between RCB, Durango PO, and Navajo personnel 
will be extended up to a 24-hour, 7 day-a-week basis as necessary. 

       c. Between Durango PO and Others

 

.  When high rates of unscheduled releases (see 
paragraph 7-14) are made, the organizations and individuals listed in the Bureau's manual 
"Standing Operating Procedures for Navajo Dam and Navajo Reservoir" will be notified 
via telephone.  Information on release rates can be obtained by calling the Navajo Dam 
project office at 505-632-3115. 
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5-07.  Reporting Instructions

 

.  The damtender normally reports pertinent data each 
workday morning to the Durango PO in Durango, Colorado, while weekend and holiday 
reports are transmitted the next workday.  Weekend and holiday daily reports are made 
daily during flood periods or when the reservoir elevation is above 6,085.  However, 
situations may dictate communication directly with the RCB.  These daily reports will 
consist of lake elevation, storage, inflow and release rates, and weather data as required to 
supplement automated data collection.  A monthly summary of daily regulation is mailed to 
the RCB by the 10th of each month for the preceding month.  Unusual weather conditions 
or inflow will be reported immediately to the Durango PO via telephone. 

       When changes in reservoir release have been made in compliance with RCB 
instructions, Durango PO personnel are required to confirm the release change, and give 
the downstream river gage reading to RCB after the flow has stabilized.  Unanticipated 
conditions will be reported immediately to the RCB, and the RCB will issue new 
instructions.  Details of reporting instructions are contained in Exhibit F, Standing 
Instructions to the Project Operators. 
 
5-08.  Warnings

. 

.  The USBR issues warnings on flood control operations for Navajo 
Reservoir that notify the public of reservoir release rates and reservoir conditions. The RCB 
will issue the necessary instructions for flood warnings to the Durango PO.  Organizations 
and agencies that will be notified by the damtender or Durango PO prior to any flood 
control release are listed in the Bureau manual "Standing Operating Procedures for Navajo 
Dam and Navajo Reservoir".  The Corps and the USBR also work closely with the NWS 
who issue flood warnings to the public as the San Juan River approaches flood stage
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VI - 
 

HYDROLOGIC FORECASTS 

6-01.   General

 

.  Hydrologic forecasts are made in conjunction with the operation of 
Navajo Dam for essentially two purposes: management of water during the snowmelt 
season and for water supply operations planning.  NWS/NRCS coordinated forecasts for 
spring snowmelt volume runoff are made on the first of the month for January through 
July.  Mid-month forecasts are provided by the NWS-RFC in Salt Lake City for operational 
adjustments.  Rain-flood forecasts are infrequent since general area storms of large 
magnitude are rare, but they are available from the National Weather Service (NWS).   

 a. Role of the Corps

 

.  The Corps’ Albuquerque District is responsible for 
monitoring the operation of Navajo Dam and Reservoir to ensure it complies with the 
approved Water Control Plan.  The reservoir is drawn down, if needed, to accommodate 
the forecasted snowmelt runoff inflow and then allowed to refill.  The Corps monitors the 
reservoir storage, outflow, calculated inflow, precipitation, and forecasted 
hydrometeorological conditions.  Snowmelt volume forecasts are provided by the NWS 
and the Natural Resource Conservation Service (NRCS).  Quantitative forecasts from 
precipitation and runoff data are provided by the NWS.   

 b. Role of Other Agencies

 

.  Forecasts are prepared by the NWS Colorado Basin 
River Forecast Center (CBRFC) in Salt Lake City, Utah.  The NWS is the lead agency for 
the forecasting service.  Forecasts represent a coordinated effort between the NWS, NRCS, 
USBR, USGS, and local water district managers.  The USGS and USBR provide flow and 
storage data, which are incorporated into the forecasts.  The USBR develops water supply 
drawdown estimates for each year.  The NRCS provides snow depth, extent of areal 
coverage, and snow-water content data from its extensive snow measurement network.  
Hydrologists in the NRCS and the NWS coordinate preparation of the forecasts.  

6-02.   Flood Condition Forecasts

 

.  The forecasts are developed by the CBRFC for both 
long-term, snowmelt-based floods, and short-term runoff from rainfall. 

a. 
 

Requirements 

(1)  Snowmelt Floods

 

.  Snowmelt floods are characterized by large flow 
volumes, several months in duration, and low to moderate peak inflows.  The magnitude 
of snowmelt floods may be forecast well in advance of the actual events due to the 
relatively long time required for the snow to melt and produce runoff, the relative ease 
and reliability in measuring basic data, and the reliability of the methodology used.  The 
time required for the USBR to compute an inflow hydrograph is approximately 1 to 2 
hours.  The inflow is a monthly time increment based on forecasted snowmelt.  The 
inflow volume can be redistributed into smaller time increments using historical runoff 
patterns. 

Snowmelt forecasts are estimates of the total runoff volume from the date of the forecast 
through the end of July.  Forecasted inflows by the CBRFC are issued regularly (at least 
once a month between January and May) for Navajo Reservoir.  Preliminary forecasts are 
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available to the USBR and the USACE by telephone the first of each month.  The official 
forecast is not distributed until approximately the 7th of the month because of the time 
required to check the forecast.  The current official forecast of snowmelt runoff for 
inflow to Navajo Reservoir is made available on the NWS' DATACOL computer system 
and through the Internet.  Supplementary forecasts are available by telephone request 
whenever conditions change significantly due to the passage of large storms. 
 

(2)  Rain Floods

 

.  Rain floods arise from rainstorms and thunderstorms, 
which are two distinct types of events.  General rainstorms produce widespread flooding 
of one to several days duration.  These volumes are relatively low when compared with 
snowmelt flood volumes, but peak flows are often much higher.  Local floods from 
thunderstorms are characterized by extremely high peaks, short durations, and small 
volumes, and generally dissipate within a relatively short distance from their origin.  Of 
the two main rain flood events, general rain floods are both more predictable and more 
likely to cause widespread damage.  Thunderstorms, on the other hand, occur erratically 
whenever atmospheric conditions are “ripe.”  This makes local thunderstorm floods very 
difficult to predict. 

The limited capacity of the downstream channel makes the pre-release of forecasted 
inflow from rain floods occurring above the dam impractical.  The rapid response of the 
downstream tributaries and the relatively long travel time of releases from Navajo Dam 
cause the reduction of outflow due to observed or forecasted rain floods below the dam to 
be problematic.  Consequently, most flood control benefits for rain floods result from 
storage in the reservoir. 
 

b. 
 

Methods 

(1)  Snowmelt Flood

 

.  Snowmelt flood forecasts utilizing regression 
equations are based on a statistical correlation of historical runoff volumes to related 
hydrologic variables.  The forecasted runoff is the natural inflow for the forecast period 
(usually April thru July).  It is based on the 30-year average of observed inflow to Navajo 
Dam.  Adjustments of natural inflow are made to Navajo Reservoir to account for 
upstream depletions including the San Juan-Chama diversions and Vallecito Reservoir 
change in storage. 

The hydrologic variables include the current snow depth in water equivalent and 
antecedent precipitation from October to the forecast date.  Snow depth is obtained from 
SNOTEL sites and antecedent precipitation is obtained from gages as shown on Plate 2-1. 
 
One key assumption of the forecast is that weather during the forecast period will be the 
same as the 30-year average of historical weather, as described in paragraph 6-02. 
 

(2)  General Rain Floods.  The Corps at this time does not have the 
capability to forecast rainfall events in the San Juan River Basin. General rain flood 
forecasts are provided by the NWS.  Forecasts are issued by telephone and are also made 
available on the DATACOL computer networks of the NWS and the Internet. 
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c. Uncertainty

 

.  Forecasts of any kind are not perfect.  Streamflow forecast 
uncertainty arises from three primary sources: (1) uncertain knowledge of future weather 
conditions, (2) uncertainty in the forecasting procedure, and (3) errors in the data.  The 
CBRFC snowmelt forecast, therefore, must be interpreted not as a single value, but as a 
range of values with specific probabilities of occurrence.  The middle range is expressed 
by the 50 percent exceedence probability forecast, for which there is a 50 percent chance 
that the actual flow will be above this value and a 50 percent chance that the actual flow 
will be below this value.  To describe the expected range around this 50 percent value, 
four other forecasts are provided, two smaller values (90 percent and 70 percent 
exceedence probability) and two larger values (30 percent, and 10 percent exceedence 
probability).  For example, there is a 90 percent chance that the actual flow will be more 
than the 90 percent exceedence probability forecast.  The others can be interpreted 
similarly.  The wider the spread between these values the more uncertain the forecast.  As 
the season progresses forecasts become more accurate, primarily because a greater 
portion of future weather conditions becomes known; this is reflected by a narrowing of 
the range around the 50 percent exceedence probability forecast.  The Water Control 
Diagram for Navajo Reservoir is based upon the 50 percent exceedence probability 
forecast. 

6-03.   Conservation Purpose Forecasts
 

.  

a. Requirements

 

.  The CBRFC in Salt Lake City makes snowmelt runoff forecasts for 
Navajo Reservoir, as described in paragraph 6-02.  The USBR utilizes these 
snowmelt runoff forecasts to project water operations for the entire year to meet 
downstream requirements for irrigation and the goals of the San Juan Recovery 
Implementation Program. 

b. Methods

 

.  The methods used by the CBRFC to determine snowmelt runoff f 
forecasts are described in paragraph 6-02.  User demands are developed by the 
USBR based on downstream demands. 

6-04.   
 

Long-Range Forecasts 

a. Requirements

 

.  During the snowmelt season, the release schedule for Navajo  
Reservoir is based on snowmelt runoff forecasts, as described in paragraph 6-02. 

b. Methods

 

.  The methods used by the CBRFC to determine snowmelt runoff 
forecasts are described in paragraph 6-02b. 

6-05.   
 

Drought Forecast 

a. Requirements. .  The CBRFC in Salt Lake City makes snowmelt runoff forecasts 
for Navajo Reservoir, as described in paragraph 6-02.  The USBR utilizes these snowmelt 
runoff forecasts to project water operations for the entire year to meet downstream 
requirements for irrigation, municipal, and the goals of the San Juan Recovery 
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Implementation Program for the endangered Colorado pikeminnow and the razorback 
sucker (see Exhibit G).  There are no specific drought forecasts for Navajo Reservoir.  
However, as a result of the snowmelt runoff forecasts, shortages to meet normal project 
deliveries will be indicated well in advance of drought conditions developing. 
 

b. Methods

 

.  The U.S. Department of Agriculture determines the moisture of the 
soil based using a testing method called the Palmer Drought Index (PDI).  This test is 
done in conjunction with the NRCS and their projected runoff forecast, and the NWS and 
their long- range forecasts. 

c. Reference Documents

 

.  No reference documents have been produced on 
drought forecasts. 
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accomplished without causing flows in San Juan River below Navajo Dam to exceed the 
controlling flow rates given on the Flood Control Diagram, Exhibit E.  There is no 
exclusive flood control space in Navajo Reservoir during the period 16 July through 31 
December. 
 
The USBR operates Navajo Reservoir to meet the flow requirements of the San Juan 
Recovery Implementation Program (see Exhibit G) for the endangered Colorado 
pikeminnow and the razorback sucker. 
 
7-04.    Standing Instructions to Damtender

 

.  Procedures used in regulation of flow at 
Navajo Dam during normal flow conditions will be in accordance with USBR’s "Standing 
Operating Procedures for Navajo Dam and Reservoir".  Flood control operations will be in 
accordance with paragraph 7-05 and Exhibits E and F of this manual.   

7-05.    Flood Control

 

.  The Corps and USBR roles in flood control operations are stated in 
paragraphs 9-01-a and 9-01-b, respectively.  Navajo Dam will be operated for downstream 
flood control on the San Juan River.  Navajo Dam will be operated to control the flow of 
the San Juan River to a maximum of 5,000 cfs at Archuleta, 12,000 cfs at Farmington, and 
12,000 cfs at Shiprock, New Mexico to the extent possible.   The Archuleta gage is 
immediately downstream of the dam and is above Blanco, New Mexico.  Travel time to the 
Archuleta gage is about 6 hours, to the Farmington gage about 12 hours, and to Shiprock 
about 24 hours. 

    a. Derivation of Flood Control Diagram

 

.  For the five years of maximum snowmelt 
runoff of record at Navajo Dam, it was assumed that the coordinated forecasted snowmelt 
inflow (50% probability) would have been the same as the actual inflow, i.e., a perfect 
forecast.  The inflow forecast used in the Reservoir Control Diagram (Exhibit E) was 
adjusted for upstream depletions, including the estimated San Juan-Chama diversion and 
the Vallecito Reservoir change in storage through the end of the snowmelt runoff season 
(until July 31st).  Successive routings were made at about 10-day intervals during the period 
of January 1st through July 31st, to determine the minimum space required to control the 
runoff for each flood event to elevation 6,085 feet (spillway elevation), and to the safe 
downstream channel capacities along the San Juan River (5,000 cfs from below Navajo 
Dam to Farmington, 12,000 cfs below the Animas River confluence, and 12,000 cfs 
through Shiprock), giving due consideration to intervening flow which varied depending on 
the event being routed.  In each of these computations, the runoff remaining between the 
date in question and July 31st, and the total available space were considered.  A separate 
graph was prepared from the routing studies for each date, using the remaining inflow 
volume through the 31st of July as the abscissa and the reservoir content as the ordinate.  
Each flood event provided one point per graph.  After all points were plotted, an 
enveloping curve was drawn on each graph.  This curve was drawn on the side most 
advantageous to flood control, that is, the points were enveloped on the lower side of 
allowable reservoir content.  Data from the enveloping curves were then adjusted and used 
to complete the family of curves shown on the Flood Control Diagram, Exhibit E. 

    b. Normal Flood Control Regulations.  Flood control benefits are achieved by using 
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reservoir storage space in combination with controlled releases to reduce the magnitude of 
reservoir peak inflows.  The required reservoir storage space is generated by evacuating 
water on a forecast basis prior to and during snowmelt-runoff.  Snowmelt flood control 
operations at Navajo Dam are prescribed by the Flood Control Diagram, Exhibit E.  The 
diagram was derived with the objective of drawing the reservoir down, if needed, to 
capture the forecasted snowmelt runoff and end the snowmelt season with the reservoir full 
on the 15th of July, without exceeding downstream non-damaging discharge targets.  
Reservoir operations shall be planned so that the available reservoir storage space is equal 
to or greater than the space required in the Flood Control Diagram.   
 
 (1)  January 1st to July 15th Releases

 

.  For the period of January 1st to July 15th, 
releases from Navajo Reservoir are determined from the Flood Control Diagram (Exhibit 
E) for various conditions of reservoir content and adjusted forecast inflow from the forecast 
date through July 30th.  If, on any given date, the reservoir content exceeds the allowable 
content, water is released as rapidly as can be safely accomplished without exceeding 
downstream non-damaging discharge targets.  Releases are scheduled to avoid exceeding 
the channel capacities of 5,000 cfs from below Navajo Dam to Farmington, 12,000 cfs 
below the Animas River confluence, and 12,000 cfs through Shiprock.  Recompilation of 
the required average outflow is made daily to account for the runoff of the previous day 
until a new forecast is made on the first day of the next month, at mid-month, or more 
frequently. 

 (2)  July 16th to December 31st Releases

 

.  There is no exclusive flood control space 
requirement for Navajo Reservoir during the period of July 16th through December 31st.  
However, to the extent feasible, available reservoir storage space including surcharge 
storage will be used to control flood inflow so that reservoir outflow can be limited to 
downstream non-damaging discharge targets. 

    c. Emergency Flood Regulations

 

.  In the event communications are disrupted during a 
flood and information concerning stream-flow conditions is not available, the operator shall 
continue to operate in accordance with the latest instructions until communications are 
restored unless an emergency condition occurs which requires immediate action to protect 
the safety of the dam or to avoid other serious hazards such as those listed in Paragraph 7-
14a.  Navajo Dam personnel will make every effort to reestablish communications.  This 
effort will continue through the period of disrupted communications. 

    d. Rating Tables and Curves

 

.  Elevation versus area and capacity values for one-foot 
increments are shown in Table 7-1.  Elevation versus area and capacity to one-hundredths 
of a foot is published under separate cover and maintained at Navajo Dam, and the USBR 
Durango Projects and Corps Albuquerque District offices.  Outlet works rating curves are 
shown on Plates 7-2 through 7-2b. The spillway rating curve is shown on Plate 7-3.  The 
tailwater curve is shown on Plate 7-4.  Flood peak travel times are shown on Plate 7-5.  
Gage rating curves for the San Juan River near Archuleta, at Farmington, and at Shiprock 
are shown on Plates 7-6 through 7-8, respectively. 

7-06.    Recreation.  A fishery flow of 250 cfs is maintained below the dam for recreational 
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purposes.  There are no specific recreational requirements for storage levels in the 
reservoir. 
 
7-07.   Water Quality

  

.  Although water quality control is not an authorized project 
purpose, compliance with Public Law 92-500 requires that all federal facilities be 
managed, operated, and maintained to protect and enhance the quality of water and land 
resources through conformance with applicable federal, state, interstate, and local 
substantive standards.  

7-08.    Fish and Wildlife

  

.  In 2006 the USBR completed the Navajo Reservoir Operations 
FEIS.  This document adopted water operations for the recovery of the Colorado pike 
minnow and the razorback sucker in the San Juan River below its confluence with the 
Animas River at Farmington, NM.   A target base flow minimum of 500 cfs, measured on a 
7-day moving mean, is maintained for endangered fish habitat in the San Juan River below 
Farmington.  The USBR cooperates with the New Mexico Department of Game and Fish 
(NMDGF) and the Bureau of Land Management (BLM) to implement measures to the 
extent possible to reduce adverse impacts to the trout fishery and support wildlife within 
limits imposed by the availability of water for downstream release after the effects of 
upstream diversions.  The USBR shall also try to implement the “Flow Recommendations 
for the San Juan River,” as described in the May 1999 report by The San Juan River Basin 
Recovery Implementation Program (SJBRIP), insofar as possible.  These flow 
recommendations are provided in Exhibit G and lay out objectives for high flow duration 
and reoccurrence intervals.      

7-09.    Water Supply

 

.  The USBR schedules releases from Navajo Reservoir to ensure that 
they meet the downstream water right entitlements, as determined by the NM State 
Engineer.  The NIIP is the major consumptive user of irrigation water from the reservoir.  
Releases are in accordance with the terms of the Upper Colorado River Basin Compact, 
The Colorado River Compact, the Colorado River Storage Project Act of April 11, 1956 
(70 Stat. 105), the act of June 13, 1962 (76 Stat. 96) authorizing the San Juan-Chama and 
Navajo Indian Irrigation Projects (NIIP), and such other laws as are applicable. 

7-10.    Hydroelectric Power

 

.  Reservoir release determinations are not made to achieve any 
specific operational objectives for hydroelectric power.  The hydroelectric power plant, 
which is owned and operated by the city of Farmington, utilizes the releases determined by 
the USBR, to generate base load energy.  There are no widely varying hourly fluctuations 
of flow over the course of a day or week solely for hydropower purposes.  The power plant 
is operated as a run-of-river facility.  The power plant is operated to maximize energy 
production with the available releases, and not with the intent of producing dependable 
peaking capacity.  Plate 7-9 shows the Turbine Performance Curves for the hydropower 
plant. 

7-11.    Navigation.

 

   Flow in the San Juan River is insufficient to support navigation, 
except for recreational purposes.  There are no reservoir releases made for the purpose of 
supporting navigation or recreation. 



 
 

Revision August 2010 
7-5 

 

 

7-12. Drought Contingency Plans.

 

   The USBR does not have a specific drought plan for 
Navajo Reservoir.  However, in 2009, federal, state, and local interests executed a shortage 
sharing agreement to address developing drought conditions.  This agreement is Exhibit H, 
and is for the 2009 to 2012 time period.  In essence, this is a short-term drought 
contingency plan.  

7-13. Flood Emergency Action Plans.
Operating Procedures for Navajo Dam.  Contained in this information is the Emergency 
Preparedness Brief with downstream inundation maps depicting flood inundation for a 
dam failure scenario.  The USBR also has an Emergency Preparedness Plan outlining 
steps to be taken by those responsible for dam safety. 

  The USBR has developed a set of Standing 

 
7-14.   Deviation from Normal Regulations

 

.  Deviations from approved Water Control 
Plans occur because every possible circumstance cannot be accounted for in a Water 
Control Plan.  Because of the often competing goals and complex interactions of 
interested groups/agencies, even seemingly inconsequential deviations from an approved 
plan can lead to unforeseen environmental and legal complications.  Deviations from 
approved Water Control Plans are intended, therefore, to address unforeseen and unique 
circumstances.  They are not intended as a means for identifying or initiating new 
opportunities to re-operate or reallocate storage in response to new and changing public 
needs.  Exhibit I of this manual is a guide for the preparation of deviation, and provides 
general information for preparing all deviations.  Requests for operational deviations 
from the water control plan may be made to the District Engineer.  Authority to approve 
deviation requests resides with the Corps’ South Pacific Division (SPD) office.   

    a.   Emergencies

 

.  The supervisor at Navajo Dam has the authority to make emergency 
deviations in matters of life and death.  Some emergencies that can be expected are 
drownings, other accidents, and failure of operation facilities. Necessary action under 
emergency conditions is taken immediately unless such action would create equal or worse 
conditions.  SPA is to be informed as soon as practicable.  A written confirmation 
describing the deviation and conditions will be furnished to SPA who will then coordinate 
with SPD. 

    b.   Unplanned Minor Deviations

  

.  There are unplanned instances that create a 
temporary need for minor deviations from the normal regulation of Navajo Dam and 
Reservoir, although they are not considered emergencies.  Construction accounts for the 
major portion of these incidents and includes utility, stream crossing, bridge work, and 
major construction contracts.  Changes in release rates are sometimes necessary for 
maintenance and inspection.  Request for changes of release rates are generally for a few 
hours to a few days.  Each request is analyzed on its own merits.  Consideration is given to 
upstream watershed conditions, potential flood threat, conditions on the reservoir, and 
possible alternative measures.  In the interest of maintaining good public relations, the 
requests are complied with providing there are no adverse effects on the overall operation 
of Navajo Dam and Reservoir.  Approval for these minor deviations will normally be 
obtained from SPD by telephone or email.   
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    c.   Planned Deviations

  

.  Planned deviations provide the mechanism to modify the 
water control plan to obtain greater flood control benefits.  Each situation should be 
analyzed on its merits.  Sufficient data on flood potential, reservoir and watershed 
conditions, possible alternative measures, benefits to be expected, and probable effects on 
other authorized and useful purposes will be presented by letter or email, to SPD along 
with recommendations for review and approval.  

7-15.   Rate of Release Change.  Change in release rates during flood operations will 
normally be limited to the greater of 200 cfs or 10 percent of the flow in any 2-hour period.  
Unusual conditions that can occur may require the limiting flow rate change to be 
exceeded.  
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VIII - 
 

EFFECTS OF WATER CONTROL PLAN 

8-01.   General

 

.  The effect of Navajo Dam on the San Juan River downstream is to reduce 
flow magnitude.  Normal low flows and most flood flows are stored and utilized for 
irrigation and water supply.  Low flow quality is improved and the amount of suspended 
solids reduced.  Both recreation and fish and wildlife are enhanced due to the minimum and 
joint-use pools.  Water quality, hydroelectric power, and sediment control benefits are 
incidental to project operation. 

8-02.   Flood Control
 

. 

 a.  Spillway Design Flood

 

.  The design flood used for the spillway sizing was based 
on a 1956 USBR study.  It is a composite snowmelt-rain flood, consisting of the largest 30-
day snowmelt of record (778,400 acre-feet) and the Spring Probable Maximum Flood 
(PMF) (259,300 acre-feet), with a peak inflow of 107,000 cfs.  The flood was routed 
through Navajo Reservoir with a starting elevation of 6,085 feet (spillway crest), resulting 
in a maximum water surface elevation of 6,106.6 feet and a maximum outflow of 37,400 
cfs (33,875 over the spillway and 3,525 cfs through the outlets).  The routing is shown on 
Plate 8-1. 

 b.  Probable Maximum Flood (PMF)

 

.  The PMF was revised in 1984 by the USBR, 
based on the NWS's Hydrometeorological Report No. 49 (HMR 49) criteria.  Two floods 
were developed, a spring rain on 100-year snowmelt (15-day, June event) with a 72-hour 
average rainfall depth of 8.41 inches, and a summer general storm (96-hour, August event) 
with a 72-hour average rainfall depth of 9.46 inches.  The spring rain on snowmelt 
produced the highest reservoir elevation (6,103.70 feet) and the most severe downstream 
flooding.  The selected PMF has a 15-day volume of 922,000 acre-feet, a peak inflow of 
195,000 cfs, and a maximum release of 47,600 cfs.  The reservoir elevation at the 
beginning of the PMF would be 6,072.0 feet (on May 25th), which represents a drawdown 
of 13-feet below the spillway crest and complies with the Flood Control Diagram, Exhibit 
E.  The PMF routing is shown on Plate 8-2. 

 c..  October 1911 Flood

 

.  The highest peak flood of record occurred in October 
1911.  This flood was routed through Navajo Reservoir at a starting elevation of 6,085 feet 
(spillway crest); the peak inflow of 67,000 cfs was controlled to an outflow of 16,000 cfs 
and maximum water surface elevation of 6093.7 feet.  The 1911 flood routing is shown on 
Plate 8-3. 

8-03.  Recreation

 

.  Navajo Dam and Reservoir provides a huge recreational opportunity for 
the four corners (UT, NM, CO, and AZ) area. The minimum and joint-use pools provide 
fishing, boating, and water sports recreation upstream.  The river downstream provides a 
world-class trout fishery.   There are 3 recreation areas on the reservoir and 1 below the 
dam.  Visitor days at the project average about 475,000 per annum. 

8-04.  Water Quality.  The quality of water into and released from Navajo Reservoir is very 
good and is improved immediately downstream because of reduction of suspended 
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sediment.  The stored water in the reservoir is of good quality and acceptable for municipal 
and industrial use.  Paragraph 4-08, herein, gives additional information on water quality. 
 
8-05.  Fish and Wildlife

 

.  Fish and wildlife in the Reservoir are dependent on the minimum 
and joint-use pools.  The downstream habitat is dependent on irrigation and water supply 
releases.  The USBR cooperates with the New Mexico Department of Game and Fish to 
maintain adequate flows to support fish and wildlife within limits imposed by the 
availability of water for downstream release after the effects of upstream diversions.  

8-06.  Water Supply

 

.  A portion of the joint-use pool is for irrigation, municipal and 
industrial water supply for downstream users.  Downstream releases are scheduled to 
ensure that they are meeting downstream water rights as determined by the NM State 
Engineer and to meet demands for contract water, including demands for the Hammond 
Project. Reservoir diversions to the NIIP provide a dependable water supply to the Navajo 
Nation. 

8-07.  Hydroelectric Power

 

.  The hydroelectric plant has no effect on the normal operation 
of Navajo Dam and Reservoir, and will not interfere with the obligation that New Mexico 
has under the Upper Colorado River Basin Compact.  In emergency conditions, the power 
plant may be needed as a capacity reserve, and the USBR would be requested by the city of 
Farmington to provide flows at a ramping rate to allow reaching the maximum hydraulic 
capacity in no more than 12 hours, depending on the discharge at the start of the 
emergency.  Flows would be constant at this level for the duration of the emergency (one 
week or less) and then gradually reduced to the prior flow level.  A typical flow range for 
this type of operation would be an increase from 500 cfs to 1,200 cfs. 

8-08.   Navigation

 

.  There are no navigation features associated with Navajo Dam, and 
there are no reservoir releases for the purpose of supporting downstream navigation. 

8-09  Drought Contingency Plans

 

.  The USBR utilizes the snowmelt runoff forecasts to 
project water supply availability for the year.  Although there are no specific drought 
contingency plans for the operation of Navajo Reservoir, these projections are used to 
identify and plan for shortages.  As described in paragraph 7-12, a shortage sharing 
agreement has been used to facilitate the ability of junior water right users to obtain 
dependable water supplies in drought situations. 

8-10  Flood Emergency Action Plans

 

.  The USBR has prepared the Standard Operating 
Procedures for Navajo Dam which covers actions to be taken in various emergency 
situations.  This plan was prepared to minimize adverse impacts during flood emergencies. 

8-11.   Frequencies
 

. 

 a.  Peak Flow Probability.  Peak frequency curves for four upstream gages, (1) San 
Juan River at Carracas, (2) Piedra River near Arboles, (3) Los Pinos River at La Boca, and 
(4) Spring Creek at La Boca, are shown on Plates 8-4 through 8-7, respectively.  The peak 
frequency curve for the San Juan River near Archuleta for the period since the construction 
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of Navajo Dam is shown on Plate 8-8. See Table 4-8 (page 4-14) for drainage area sizes 
and periods of record. 
 
 b.  Pool Elevation Duration and Frequency.  The Navajo Reservoir peak and daily 
inflow-frequency curves are shown on Plate 8-9.  Annual and seasonal volume-frequency 
curves are shown on Plate 8-10.  The pool-elevation frequency curve is shown on Plate 8-
11.  Historic pool elevations are shown on Plate 8-12. 
 
 c.  Key Control Points

 

.   The key control points for the flood control operation of 
Navajo Dam are San Juan River near Archuleta (limit flow to 5,000 cfs), at Farmington 
(limit flow to 12,000 cfs), and at Shiprock (limit flow to 12,000 cfs).  Stage – Discharge 
ratings curves for these locations are shown on Plates 7-6, 7-7, and 7-8 respectively.  

8-12.   Other Studies.  A seven-year study by the U.S. Fish and Wildlife Service and 
USBR was initiated in 1991 to determine the habitat needs of the endangered Colorado 
pike minnow and the razorback sucker in the San Juan River Basin.  The study was 
completed and results were published in the “Flow Recommendations for the San Juan 
River,” dated May 1999, prepared by The San Juan River Basin Recovery Implementation 
Program (SJBRIP).  Highlights of this report maintain that releases from the reservoir will 
target a minimum base flow of 500 cfs in the San Juan River below Farmington.  Large 
releases will be made in May and June of each year to mimic a natural snowmelt-runoff 
hydrograph in order to provide better spawning conditions for endangered fish.   
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IX - 
 

WATER CONTROL MANAGEMENT 

9-01.   Responsibilities and Organization
 

. 

     a. Corps

 

.  The Corps under Section 7 of the 1944 Flood Control Act has the 
responsibility of prescribing regulations for storage allocated for flood control at all 
reservoirs constructed wholly or in part with Federal funds.  Procedures for developing 
regulation plans are contained in the Code of Federal Regulations, Title 33, Part 208.11.  
The 208.11 regulations are shown in Exhibit D. 

     The Corps is responsible for the following, which applies to both normal and 
emergency conditions: 
 

(1)  Monitoring storage, inflow, and outflow for Navajo Reservoir on a 
day-to-day basis to ensure that the operation is in accordance to the Water Control Plan.  
The Corps also coordinates with the USBR and the NWS so that agreement on the 
forecasted inflow volumes is reached.  The 50 percent frequency forecast is the basis 
used in the Water Control Diagram.  For further information, refer to Exhibit E. 

 
(2)  Advising operating agencies and the Corps’ Division Engineer of any 

departure from the Water Control Plan. 
 
(3)  Reviewing and reporting to the Corps’ Division Engineer any 

emergency or planned deviations from the prescribed Water Control Plan.  Refer to 
Exhibit I for more detailed information on deviations. 

 
(4)  Preparing short period, daily, and monthly operation and other special 

reports relative to the operation of the project required by the Office, Chief of Engineers. 

 
(5)  Preparing revisions to the Water Control Manual and the Water 

Control Plan found herein. 
 
     The organization chart for the Corps and USBR in relation to Navajo Dam is shown on 
Plate 9-1.  The telephone directory of officials is shown in Table 5-1. Instructions to the 
damtender are contained in Exhibit F. 
 
     b. USBR

 

.  Navajo Dam is owned by the USBR.  The Durango Projects Office of the 
Upper Colorado Area has direct regulatory control and responsibility for Navajo Dam 
operations and is responsible for: 

     (1)  Accomplishing the physical operation of the reservoir and associated 
facilities in accordance with the official regulations. 
 
     (2)  Coordinating with the Corps:  if available storage space becomes less than 
the required flood control space on the Flood Control Diagram; when it is apparent that the 
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reservoir elevation will exceed the spillway crest elevation of 6,085 feet; or if the flow in 
the San Juan River below Navajo Dam will exceed the channel capacities of 5,000 cfs from 
below Navajo Dam to Farmington, 12,000 cfs below the Animas River confluence, and 
12,000 cfs through Shiprock. 
 
     (3)  Advising the Corps of any need for emergency change in operation. 
 
     (4)  Annually inspecting channel conditions to determine if any deterioration in 
flow capacity has occurred that could inhibit release of water corresponding to flows of 
5,000 cfs from below Navajo Dam to Farmington, 12,000 cfs below the Animas River 
confluence, and 12,000 cfs at Shiprock, New Mexico. 
 
     (5)  Reporting to the Corps any unusual condition in the reservoir or along 
downstream channels that might temporarily interfere with the planned flood control 
operation of the reservoir. 
 
     (6)  Keeping downstream interests advised of impending changes in flood control 
releases which may affect them. 
 
     (7)  Reporting to the Corps’ Reservoir Control Branch, Albuquerque District, the 
hydrologic and meteorologic data outlined in paragraph 5-01 and other pertinent data 
relative to flood control operations that may be requested from time to time. 
 
     (8)  Keeping informed of the rules and regulations contained in these instructions 
and bringing to the attention of the Corps any feature contained herein that may require 
clarification or revision. 
 
     (9)  By the tenth of each month, transmitting to the Corps, the monthly reservoir 
operation data specified in paragraph 5-04. 
 
     c. State of New Mexico

 

.  The State Engineer's Office is responsible for the 
administration of water rights in the San Juan River Basin. 

9-02.   
 

Interagency Coordination 

     a. Local Press and Corps Bulletins

 

.  The Albuquerque District Public Affairs Office 
coordinates with the USBR and local press for release of information of public interest. 

     b. National Weather Service
 

.   

    (1)  The Albuquerque NWS provides forecasts on weather, precipitation, and 
stream flows to the public.  The NWS also issues flood watch and flood warning 
notifications. The Corps receives forecasts of weather, precipitation and stream flows 
through the NWS Automation of Field Operations and Services (AFOS) system by 
computer.  If additional information is required, the Albuquerque NWS office will be 
contacted by telephone. 
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    (2)  The NWS CBRFC in Salt Lake City, Utah, has the responsibility for 
forecasting inflow to Navajo Reservoir under an interagency agreement between the 
USBR, the Natural Resource Conservation Service (NRCS), the Corps, and NWS.  
Forecasts are made the first of each month and mid-month updates are furnished.  These 
forecasts predict monthly and seasonal inflow volumes.  Daily and weekly flow rates are 
also provided during the peak snowmelt runoff season.  
 
     c. U.S. Geological Survey (USGS)

 

.  The USGS operates stream and precipitation gages 
on a cooperative basis with State and Federal agencies.  They make measurements, provide 
maintenance service, and publish records from stream gage stations regularly.  They also 
provide preliminary flow data upon request.  The Durango Projects Office supplies the 
USGS with lake stages and reservoir contents for publication. 

     d. Natural Resource Conservation Service (NRCS)

 

.  The NRCS, U.S. Department of 
Agriculture, operates snow courses in cooperation with State and Federal agencies.  Snow 
courses are normally sampled twice during the winter.  Supplemental measurements are 
made on 15 May and 15 June when warranted by the snowpack. 

9-03.   Interagency Agreements

 

.  The Letter of Understanding between the Corps and 
USBR, detailing the duties and responsibilities of all parties during a flood control 
operation, is shown in Exhibit B. 

9-04.   Upper Colorado River 

 

Basin Compact Commission.  The Upper Colorado River 
Basin River Compact was finalized in 1948 by Commissioners for the States of Colorado, 
New Mexico, Arizona and Utah and approved by the Congress of the United States of 
America shortly thereafter.  Article III of the Compact provides for the division of waters 
among the four states.  A copy of the Compact is contained in Exhibit C.  The USBR has 
the primary role of coordinating with Compact officials on Navajo Reservoir water 
operations.  

9-05.   Non-Federal Hydropower

  

.  The city of Farmington, NM owns and operates the 
hydro-power plant at Navajo Dam.  This 30 megawatt capacity plant is a run-of-river 
facility.  The Corps’ water management decisions for flood control operations are 
independent of whether or not the plant is generating power.  USBR personnel coordinate 
continuously with hydropower staff to facilitate generation of power. 

9-06.   Reports

 

.  Four recurring reports are prepared by the RCB.  These reports are as 
follows: 

     a. A daily report of reservoir operations is transmitted to SPD by 1000 hours each 
working day. 
 
     b. A monthly regulation report is prepared for submission to the SPD by the tenth of 
each month.  This report summarizes the monthly regulation of the reservoir. 
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     c. An Annual Report of Reservoir Regulation Activities is prepared for the Division 
Annual Report. 
 
     d. A summary of Project Operations is prepared as part of the Annual Report of Chief of 
Engineers. 
 
     Additional reporting is required during a flood event.  Refer to EM 500-1-1 for details.  
Flood reports normally will be made initially by telephone to assure that information on 
flood situations is provided as rapidly as possible.
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Table 4-9 
San Juan River near Carracas, Colorado; USGS Gage No. 09346400; 

Drainage Area = 1,230 mi2; (all volumes in acre-feet) 

Water Year Oct Nov Dec Jan Feb Mar Apr May June Jul Aug Sep Annual 

1962 - 14,260 7,310 6,880 16,220 123,170 123,120 131,150 108,870 29,210 8,040 7,380 575,610 
1963 14,270 10,740 8,030 6,310 16,060 33,870 54,270 94,160 29,320 8,950 10,040 11,920 297,940 
1964 7,680 6,690 4,660 4,560 3,860 10,720 31,560 104,000 50,500 15,860 37,870 11,760 289,720 
1965 8,400 6,450 8,600 11,880 8,460 19,700 114,520 178,410 214,670 120,420 33,100 32,810 757,420 
1966 26,670 17,160 14,600 10,690 8,240 70,680 90,050 147,790 78,820 20,960 12,620 5,730 504,010 
1967 5,620 6,310 15,100 6,410 12,250 22,830 28,410 80,230 83,820 39,360 43,910 24,270 368,520 
1968 9,130 6,230 5,190 5,460 6,170 14,630 32,360 106,260 144,830 39,780 63,700 10,110 443,850 
1969 8,590 7,430 6,140 6,040 6,570 18,420 98,560 146,480 115,540 61,660 28,810 25,660 529,900 
1970 27,070 15,760 11,350 7,930 8,030 10,020 25,090 114,800 84,420 29,890 17,560 81,910 433,830 
1971 18,530 13,240 8,980 8,070 8,150 22,390 38,600 50,080 52,550 14,760 12,330 10,510 258,190 
1972 20,240 13,430 10,350 6,920 13,260 24,590 29,940 53,690 35,180 8,120 4,240 6,630 226,590 
1973 51,400 21,890 9,390 11,290 10,360 42,330 99,070 196,440 207,590 79,280 17,980 13,640 760,660 
1974 9,320 7,030 6,330 5,570 5,270 27,930 27,300 67,230 30,740 13,870 11,250 4,440 216,280 
1975 10,300 10,430 5,820 5,310 5,750 30,210 83,810 145,110 179,580 87,110 19,150 12,890 595,470 
1976 7,660 7,230 6,340 6,880 8,760 24,120 38,570 99,960 85,660 21,310 12,650 14,770 333,910 
1977 12,280 6,970 4,970 4,860 5,240 8,230 13,850 24,260 14,920 12,890 22,580 14,010 145,060 
1978 11,810 7,630 5,980 5,750 6,460 27,770 47,110 89,060 105,880 24,190 6,150 3,640 341,430 
1979 6,490 9,820 7,130 8,480 8,200 47,180 150,170 182,560 207,010 103,110 24,800 7,720 762,670 
1980 7,050 6,820 7,580 7,440 11,130 21,820 98,950 123,630 170,500 47,930 14,360 15,370 532,580 
1981 9,730 9,960 8,950 7,060 6,630 8,830 23,280 51,410 48,240 20,830 13,590 13,870 222,380 
1982 32,340 13,340 8,530 8,630 8,510 38,970 68,240 104,000 10,180 49,070 43,520 52,360 437,690 
1983 27,840 19,050 15,340 12,000 12,870 38,720 60,940 108,060 158,180 57,280 28,850 12,060 551,190 
1984 26,810 11,110 10,730 11,700 11,900 41,990 54,830 173,440 93,960 28,940 22,970 17,660 506,040 
1985 34,340 22,530 17,830 13,550 11,480 81,100 141,480 174,680 242,810 70,370 27,830 31,310 869,310 
1986 36,370 21,360 18,600 17,870 26,730 61,270 101,850 157,980 183,050 81,480 21,700 33,020 761,280 
1987 57,310 58,490 24,970 18,190 18,310 41,940 99,870 126,720 127,400 37,200 18,920 10,890 640,210 
1988 9,290 15,620 9,860 8,870 10,450 28,800 52,080 68,270 61,510 18,950 19,730 15,420 318,850 
1989 9,980 9,260 11,710 10,810 12,480 62,630 79,330 77,870 47,910 14,130 13,960 8,170 358,240 
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Table 4-9 (cont.) 

Water Year Oct Nov Dec Jan Feb Mar Apr May June Jul Aug Sep Annual 
1990 11,740 6,170 4,480 4,590 4,720 12,210 32,910 74,360 73,800 23,760 15,950 18,220 282,910 
1991 24,260 19,420 11,350 12,040 13,350 29,230 81,590 109,190 83,720 26,680 25,360 27,940 464,130 
1992 9,710 15,070 15,870 12,500 13,050 38,420 72,110 117,100 93,700 32,490 33,720 19,340 473,080 
1993 9,930 10,570 8,950 11,390 13,800 71,340 93,780 159,490 148,480 52,650 45,070 32,480 657,930 
1994 9,930 10,570 8,950 11,390 13,800 71,340 93,780 159,490 148,480 52,650 45,070 32,480 657,930 
1995 17,750 25,190 15,910 13,030 23,520 84,160 57,900 97,900 196,660 149,240 32,940 18,420 732,620 
1996 11,980 8,770 7,990 7,880 11,140 12,210 25,050 71,570 19,580 11,570 7,400 10,060 205,200 
1997 11,090 10,480 9,220 9,980 10,740 55,240 45,880 117,500 131,720 32,580 26,060 34,800 495,290 
1998 32,410 19,750 15,450 12,600 10,110 38,430 49,320 108,790 66,530 27,290 17,500 8,700 406,880 
1999 20,300 25,280 15,000 10,710 10,130 20,960 48,490 93,060 103,790 40,160 61,740 38,490 488,110 
2000 12,660 7,520 7,850 8,270 8,460 13,310 40,410 56,820 17,090 5,960 5,490 4,590 188,430 
2001 11,750 10,060 8,670 7,870 7,860 28,570 66,730 141,900 78,560 18,920 24750 7,620 413,260 
2002 6,630 6,400 6,540 6,190 5,520 7,970 14,470 16,540 4,290 1,390 1,150 4,010 81,100 
2003 8,410 6,830 5,110 4,410 4,810 16,330 23,680 65,440 39,210 5,510 5,680 15,160 200,580 
2004 6,730 10,690 7,880 8,710 8,620 47,010 47,430 86,110 57,910 14,900 7,000 26,590 329,580 
2005 19,730 15,790 11,910 18,440 27,240 35,170 98,810 184,820 144,520 38,900 15,390 14,070 624,790 
2006 33,550 12,400 8,790 7,960 6,640 11,290 40,280 70,330 25,110 15,240 25,140 20,450 277,180 
2007 54,120 20,160 17,850 17,150 16,250 56,340 43,780 97,730 74,360 18,600 23,250 14,960 454,550 
2008 18,770 7,840 31,290 19,370 18,180 56,130 86,350 127,950 127,220 32,800 16,830 19,020 561,750 
2009 14,990 9,500 8,180 7,400 10,770 36,590 48,070 137,300 56,560 17,830 5,750 8,060 361,000 

Maximum Annual = 869,310 
Minimum Annual = 81,100 
Average Annual = 445,732 
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Table 4-10 
San Juan River near Archuleta, New Mexico; USGS Gage No. 09355500; 

Drainage Area = 3,260 mi2; (all volumes in acre-feet) 

Water Year Oct Nov Dec Jan Feb Mar Apr May June Jul Aug Sep Annual 

1956 19,480 16,530 15,180 16,070 14,750 47,810 78,730 173,550 116,880 24,790 22,980 11,180 557,930 
1957 11,980 11,350 8,790 13,290 30,160 45,620 120,100 222 ,110 479,840 326,560 164,130 66,910 1,278,730 
1958 67,330 67,530 43,780 21,860 51,320 76,670 278,970 459,660 270,210 42,380 35,000 40,080 1,454,790 
1959 25,370 16,910 13,540 10,970 14,500 17,990 36,960 87,050 83,780 17,510 34,420 15,490 374,490 
1960 59,570 38,550 19,500 14,380 15,650 175,220 240,040 193,090 231,790 55,010 24,860 22,540 1,090,200 
1961 25,840 16,180 14,290 11,690 15,660 43,160 113,060 192,450 121,610 37,640 52,180 58,470 702,230 
1962 51,790 34,020 18,120 15,410 41,550 51,370 241,620 227,980 164,690 38,530 29,460 18,830 933,370 
1963 18,330 14,260 9,950 7,050 8,260 14,660 30,750 18,730 18,820 20,200 21,680 20,080 202,770 
1964 23,910 23,770 23,960 17,380 13,190 12,750 14,530 33,860 81,900 107,880 47,990 26,150 427,270 
1965 28,280 20,590 32,200 90,220 92,230 51,860 85,110 138,280 215,070 101,900 136,180 112,170 1,104,090 
1966 131,040 179,580 177,420 168,020 93,520 114,110 180,870 129,300 27,280 28,060 29,040 27,000 1,285,240 
1967 91,090 47,210 25,150 25,160 44,670 69,530 23,130 17,130 17,860 19,660 62,100 58,640 501,330 
1968 21,500 21,120 21,170 18,600 20,130 17,930 60,370 48,710 28,200 30,270 38,480 47,020 373,500 
1969 35,050 22,800 24,420 39,670 110,240 93,770 110,190 116,910 117,800 98,640 71,770 76,420 917,680 
1970 95,980 81,330 89,710 50,650 110,440 90,810 26,220 28,860 29,620 31,050 39,000 78,550 752,220 
1971 111,070 102,960 117,280 140,820 120,170 67,700 29,860 30,670 29,250 30,780 30,610 29,870 841,040 
1972 24,700 18,180 65,600 92,590 84,460 92,630 48,700 30,850 30,220 30,640 38,570 37,160 594,300 
1973 31,840 29,680 62,450 70,670 96,810 29,260 29,780 133,440 182,430 265,660 215,700 159,090 1,306,810 
1974 119,920 117,320 119,700 103,340 65,370 62,800 58,700 57,030 38,170 36,040 43,040 41,760 863,190 
1975 31,860 28,020 30,260 32,260 26,820 31,240 82,100 147,850 144,180 150,560 112,730 92,290 910,170 
1976 89,680 84,950 96,320 76,920 53,680 56,260 41,740 87,810 82,060 33,470 37,410 39,630 779,930 
1977 29,420 27,480 72,840 74,880 36,800 31,720 30,550 34,160 35,910 34,450 35,140 31,230 474,580 
1978 32,760 30,450 28,960 30,510 28,970 31,200 31,170 32,350 28,310 30,020 34,070 37,700 376,470 
1979 30,160 30,140 31,160 30,690 32,170 98,660 283,710 304,990 307,570 315,210 114,240 45,160 1,623,860 
1980 46,720 32,690 103,690 100,760 98,890 145,010 91,150 120,400 71,290 60,940 78,820 71,900 1,022,260 
1981 72,070 84,240 84,210 101,020 62,650 39,830 26,460 30,520 33,960 49,170 53,330 53,290 690,750 
1982 54,390 35,050 36,790 41,180 27,260 44,850 84,750 115,890 101,240 73,840 63,090 65,710 744,040 
1983 63,820 53,620 90,920 112,500 96,570 127,460 158,680 105,910 76,950 97,870 64,070 65,590 1,113,960 
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Table 4-10 (cont.) 

Water Year Oct Nov Dec Jan Feb Mar Apr May June Jul Aug Sep Annual 
1984 68,670 58,920 66,490 114,580 135,870 115,670 91,020 117,020 52,770 53,450 52,620 62,050 989,130 
1985 83,310 96,490 111,830 111,270 119, 420 160,960 218,420 305,110 279,370 112,860 72,900 87,810 1,640,330 
1986 69,080 144,830 161,410 170,220 96,060 86,780 81,920 75,450 133,820 191,050 148520 120,340 1,479,480 
1987 99,590 146,830 168,750 168,510 132,270 178,870 235,440 211,630 288,530 218,810 48,170 47,430 1,944,830 
1988 40,040 36,390 37,730 36,390 35,090 38,850 37,000 38,350 38,690 42,380 36,700 33,180 450,790 
1989 36,320 38,470 39,930 40,000 36,540 39,350 38,060 40,940 40,040 38,110 38,640 36,970 463,370 
1990 37,980 36,990 34,330 31,270 28,630 32,060 31,350 33,020 31,370 31,290 30,660 32,750 391,700 
1991 34,900 32,330 31,850 32,780 30,080 34,060 56,030 118,200 38,170 37,490 37120 35,920 518,930 
1992 38,460 37,760 35,450 32,590 33,420 36,580 126,560 219,810 165,680 42,680 38,260 37,740 844,990 
1993 36,890 31,370 34,910 35,440 46,690 259,220 264,500 176,530 196,300 44,980 38,980 37,180 1,202,990 
1994 37,610 43,660 47,040 45,380 30,270 32,070 37,300 214,540 255,890 119,690 38,790 36,380 938,620 
1995 37,220 33,200 32,740 33,440 28,630 99,360 163,500 265,110 261,660 75,630 49,940 47,180 1,127,610 
1996 48,470 46,190 45,100 23,300 28,390 30,620 29,090 38,150 129,320 37,660 38,390 37,000 531,680 
1997 39,240 19,400 16,280 16,210 14,340 64,600 57,790 181,700 240,180 67,640 37,470 36,420 791,270 
1998 38,140 36,810 46,530 52,600 47,250 39,630 55,490 244,660 150,980 36,640 36,150 33,330 818,210 
1999 34,030 34,020 33,650 35,180 33,400 35,040 32,350 82,020 152,500 32,860 187,660 192,830 885,540 
2000 45,520 29,940 30,200 30,630 28,760 31,160 28,970 33,780 90,240 36,650 52,270 42,310 480,430 
2001 40,060 31,090 32,110 31,450 28,290 29,840 31,070 136,160 199,520 33,490 40,980 48,740 682,800 
2002 47800 30,300 30,420 30,380 27,480 31,330 43,850 50,170 46,460 51,780 49,450 36,110 475,530 
2003 30,400 21,090 22,070 21,210 18,750 21,670 20,310 24,240 28,100 58,200 43,140 23,410 332,590 
2004 27,330 16,030 15,450 16,710 14,960 14,570 20,130 21,690 21,310 33,360 44,290 36,520 282,350 
2005 21,590 15,140 14,940 15,560 15,000 24,230 32,460 215,600 180,530 32,990 32,450 38,290 638,780 
2006 39,360 36,060 27,290 25,740 19,980 22,490 21,570 45,820 128,870 45,970 36,420 31,640 481,210 
2007 28,450 26,440 25,290 28,480 28,690 40,750 42,090 214,290 72,330 45,320 48,190 54,890 655,210 
2008 43,220 40,160 42,350 48,790 126,880 225,860 158,840 158,780 223,770 31,730 39,870 44,830 1,185,080 
2009 32,130 30,050 31,490 32,010 28,220 30,890 30,420 59,400 115,390 48,860 49,140 36,760 524,760 

Maximum Annual = 1,944,830 
Minimum Annual = 202,770 
Average Annual = 815,841 
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5775.0 0 0   5817.0 38299 1253   5859.0 106960 2085   5901.0 217520 3207 
5776.0 598 609   5818.0 39565 1270   5860.0 109050 2109   5902.0 220760 3237 
5777.0 1212 624   5819.0 40849 1286   5861.0 111160 2133   5903.0 224040 3266 
5778.0 1842 640   5820.0 42150 1303   5862.0 113300 2157   5904.0 227340 3296 
5779.0 2488 655   5821.0 43468 1319   5863.0 115460 2181   5905.0 230680 3325 
5780.0 3150 671   5822.0 44803 1335   5864.0 117650 2205   5906.0 234040 3355 
5781.0 3827 686   5823.0 46154 1352   5865.0 119860 2229   5907.0 237440 3384 
5782.0 4519 702   5824.0 47522 1368   5866.0 122100 2253   5908.0 240860 3414 
5783.0 5225 718   5825.0 48906 1385   5867.0 124360 2277   5909.0 244320 3443 
5784.0 5946 733   5826.0 50307 1401   5868.0 126650 2301   5910.0 247800 3473 
5785.0 6681 749   5827.0 51724 1418   5869.0 128960 2324   5911.0 251320 3502 
5786.0 7431 764   5828.0 53158 1434   5870.0 131300 2348   5912.0 254860 3532 
5787.0 8195 780   5829.0 54608 1451   5871.0 133660 2372   5913.0 258440 3561 
5788.0 8974 795   5830.0 56075 1467   5872.0 136050 2396   5914.0 262040 3591 
5789.0 9767 811   5831.0 57558 1483   5873.0 138460 2420   5915.0 265680 3620 
5790.0 10575 827   5832.0 59058 1500   5874.0 140900 2444   5916.0 269340 3650 
5791.0 11397 842   5833.0 60574 1516   5875.0 143360 2468   5917.0 273040 3679 
5792.0 12234 858   5834.0 62107 1533   5876.0 145850 2492   5918.0 276760 3709 
5793.0 13085 873   5835.0 63656 1549   5877.0 148360 2516   5919.0 280520 3738 
5794.0 13951 889   5836.0 65222 1566   5878.0 150900 2540   5920.0 284300 3768 
5795.0 14831 904   5837.0 66804 1582   5879.0 153460 2563   5921.0 288120 3804 
5796.0 15726 920   5838.0 68403 1599   5880.0 156050 2587   5922.0 291970 3840 
5797.0 16635 936   5839.0 70018 1615   5881.0 158670 2617   5923.0 295860 3877 
5798.0 17559 951   5840.0 71650 1631   5882.0 161330 2646   5924.0 299780 3913 
5799.0 18497 967   5841.0 73302 1655   5883.0 164030 2676   5925.0 303740 3949 
5800.0 19450 982   5842.0 74976 1679   5884.0 166760 2705   5926.0 307730 3985 
5801.0 20419 998   5843.0 76674 1703   5885.0 169510 2735   5927.0 311760 4022 
5802.0 21405 1013   5844.0 78394 1727   5886.0 172300 2764   5928.0 315820 4058 
5803.0 22409 1029   5845.0 80138 1751   5887.0 175110 2794   5929.0 319920 4094 
5804.0 23430 1045   5846.0 81904 1775   5888.0 177960 2823   5930.0 324050 4130 
5805.0 24469 1060   5847.0 83694 1799   5889.0 180830 2853   5931.0 328220 4167 
5806.0 25525 1076   5848.0 85506 1823   5890.0 183730 2882   5932.0 332420 4203 
5807.0 26599 1091   5849.0 87342 1846   5891.0 186660 2912   5933.0 336660 4239 
5808.0 27690 1107   5850.0 89200 1870   5892.0 189610 2942   5934.0 340930 4275 
5809.0 28799 1122   5851.0 91082 1894   5893.0 192600 2971   5935.0 345240 4312 
5810.0 29925 1138   5852.0 92986 1918   5894.0 195610 3001   5936.0 349580 4348 
5811.0 31069 1154   5853.0 94913 1942   5895.0 198660 3030   5937.0 353960 4384 
5812.0 32230 1171   5854.0 96864 1966   5896.0 201730 3060   5938.0 358370 4420 
5813.0 33409 1187   5855.0 98837 1990   5897.0 204830 3089   5939.0 362820 4456 
5814.0 34605 1204   5856.0 100830 2014   5898.0 207960 3119   5940.0 367300 4493 
5815.0 35819 1220   5857.0 102850 2038   5899.0 211110 3148   5941.0 371830 4545 
5816.0 37050 1237   5858.0 104900 2062   5900.0 214300 3178   5942.0 376410 4597 
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5943.0 381050 4649   5985.0 625680 7085   6027.0 978740 9713   6069.0 1466800 13652 
5944.0 385740 4701   5986.0 632760 7147   6028.0 988600 9777   6070.0 1480600 13757 
5945.0 390490 4753   5987.0 639920 7209   6029.0 998540 9840   6071.0 1494500 13881 
5946.0 395290 4805   5988.0 647140 7271   6030.0 1008600 9904   6072.0 1508500 14006 
5947.0 400150 4858   5989.0 654440 7333   6031.0 1018600 9992   6073.0 1522600 14130 
5948.0 405060 4910   5990.0 661800 7395   6032.0 1028800 10080   6074.0 1536900 14255 
5949.0 410030 4962   5991.0 669230 7457   6033.0 1039000 10168   6075.0 1551200 14379 
5950.0 415050 5014   5992.0 676720 7519   6034.0 1049400 10256   6076.0 1565700 14504 
5951.0 420130 5066   5993.0 684270 7581   6035.0 1059700 10344   6077.0 1580300 14628 
5952.0 425260 5118   5994.0 691880 7643   6036.0 1070200 10433   6078.0 1595000 14753 
5953.0 430450 5170   5995.0 699550 7705   6037.0 1080700 10521   6079.0 1609900 14877 
5954.0 435690 5222   5996.0 707280 7767   6038.0 1091400 10609   6080.0 1624800 15002 
5955.0 440990 5274   5997.0 715070 7829   6039.0 1102000 10697   6081.0 1639900 15126 
5956.0 446340 5327   5998.0 722920 7891   6040.0 1112800 10785   6082.0 1655000 15251 
5957.0 451750 5379   5999.0 730830 7953   6041.0 1123600 10873   6083.0 1670300 15375 
5958.0 457210 5431   6000.0 738800 8015   6042.0 1134600 10961   6084.0 1685800 15500 
5959.0 462730 5483   6001.0 746830 8077   6043.0 1145600 11050   6085.0 1701300 15624 
5960.0 468300 5535   6002.0 754930 8139   6044.0 1156800 11138   6086.0 1717000 15749 
5961.0 473930 5597   6003.0 763090 8201   6045.0 1168000 11226   6087.0 1732800 15873 
5962.0 479610 5659   6004.0 771320 8263   6046.0 1179300 11314   6088.0 1748700 15998 
5963.0 485350 5721   6005.0 779610 8325   6047.0 1190700 11402   6089.0 1764800 16122 
5964.0 491140 5783   6006.0 787970 8387   6048.0 1202200 11490   6090.0 1781000 16247 
5965.0 496990 5845   6007.0 796390 8449   6049.0 1213800 11579   6091.0 1797300 16371 
5966.0 502890 5907   6008.0 804880 8511   6050.0 1225600 11667   6092.0 1813800 16496 
5967.0 508850 5969   6009.0 813430 8573   6051.0 1237300 11771   6093.0 1830400 16620 
5968.0 514860 6031   6010.0 822050 8635   6052.0 1249200 11876   6094.0 1847100 16745 
5969.0 520930 6093   6011.0 830730 8698   6053.0 1261200 11980   6095.0 1864000 16869 
5970.0 527050 6155   6012.0 839480 8762   6054.0 1273300 12085   6096.0 1881000 16994 
5971.0 533230 6217   6013.0 848290 8825   6055.0 1285500 12189   6097.0 1898100 17118 
5972.0 539460 6279   6014.0 857170 8889   6056.0 1297800 12294   6098.0 1915400 17243 
5973.0 545750 6341   6015.0 866110 8952   6057.0 1310100 12398   6099.0 1932800 17367 
5974.0 552090 6403   6016.0 875120 9015   6058.0 1322600 12503   6100.0 1950300 17492 
5975.0 558490 6465   6017.0 884190 9079   6059.0 1335100 12607   6101.0 1968000 17616 
5976.0 564940 6527   6018.0 893330 9142   6060.0 1347800 12712   6102.0 1985800 17741 
5977.0 571450 6589   6019.0 902530 9206   6061.0 1360600 12816   6103.0 2003800   
5978.0 578010 6651   6020.0 911800 9269   6062.0 1373400 12921   6104.0 2021900   
5979.0 584630 6713   6021.0 921140 9333   6063.0 1386400 13025   6105.0 2040300   
5980.0 591300 6775   6022.0 930550 9396   6064.0 1399500 13130   6106.0 2058800   
5981.0 598040 6837   6023.0 940040 9460   6065.0 1412700 13234   6107.0 2077500   
5982.0 604840 6899   6024.0 949600 9523   6066.0 1426100 13339   6108.0 2096500   
5983.0 611720 6961   6025.0 959240 9586   6067.0 1439500 13443         
5984.0 618660 7023   6026.0 968950 9650   6068.0 1453100 13548         
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CONTROL MANUAL
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EXHIBIT A – (under development) 

Supplementary Pertinent Data 

 

 



 

EXHIBIT B 

Field Working Agreement 









 

EXHIBIT C 

Upper Colorado River Basin Compact 



Colorado River Compact, 1922  
 
The States of Arizona, California, Colorado, Nevada, New Mexico, Utah, 
and Wyoming, having resolved to enter into  
a compact under the Act of the Congress of the United States of America 
approved August 19, 1921 (42 Statutes at Large,  
page 171), and the Acts of the Legislatures of the said States, have 
through their Governors appointed as their Commissioners:  
 
W.S. Norviel for the State of Arizona,  
W.F. McClure for the State of California,  
Delph E. Carpenter for the State of Colorado,  
J.G. Scrugham for the State of Nevada,  
Stephen B. Davis, Jr., for the State of New Mexico,  
R.E. Caldwell for the State of Utah,  
Frank C. Emerson for the State of Wyoming,  
who, after negotiations participated in by Herbert Hoover appointed by 
The President as the representative of the United States  
of America, have agreed upon the following articles:  
 
ARTICLE I  
 
The major purposes of this compact are to provide for the equitable 
division and apportionment of the use of the waters  
of the Colorado River System; to establish the relative importance of 
different beneficial uses of water, to promote interstate  
comity; to remove causes of present and future controversies; and to 
secure the expeditious agricultural and industrial  
development of the Colorado River Basin, the storage of its waters, and 
the protection of life and property from floods. To  
these ends the Colorado River Basin is divided into two Basins, and an 
apportionment of the use of part of the water of the  
Colorado River System is made to each of them with the provision that 
further equitable apportionments may be made.  
 
ARTICLE II  
 
As used in this compact 
 
 
(a) The term “Colorado River System” means that portion of the Colorado 
River and its tributaries within the United  
States of America.  
(b) the term “Colorado River Basin” means all of the drainage area of the 
Colorado River System and all other territory  
within the United States of America to which the waters of the Colorado 
River System shall be beneficially applied.  
(c) The term “States of the Upper Division” means the States of Colorado, 
New Mexico, Utah, and Wyoming.  
(d) The term “States of the Lower Division” means the States of Arizona, 
California, and Nevada.  
(e) The term “Lee Ferry” means a point in the main stream of the Colorado 
River one mile below the  
mouth of the Paria River.  



(f) The term “Upper Basin” means those parts of the States of Arizona, 
Colorado, New Mexico, Utah, and Wyoming  
within and from which waters naturally drain into the Colorado River 
System above Lee Ferry, and also all parts of said States  
located without the drainage area of the Colorado River System which are 
now or shall hereafter be beneficially served by  
waters diverted from the System above Lee Ferry.  
(g) The term “Lower Basin” means those parts of the States of Arizona, 
California, Nevada, New Mexico, and Utah  
within and from which waters naturally drain into the Colorado River 
System below Lee Ferry, and also all parts of said States  
located without the drainage area of the Colorado River System which are 
now or shall hereafter be beneficially served by  
waters diverted from the System below Lee Ferry.  
(h) The term “domestic use” shall include the use of water for household, 
stock, municipal, mining, milling, industrial,  
and other like purposes, but shall exclude the generation of electrical 
power.  
 
ARTICLE III  
 
(a) There is hereby apportioned from the Colorado River System in 
perpetuity to the Upper Basin and to the Lower  
Basin, respectively, the exclusive beneficial consumptive use of 
7,500,000 acre-feet of water per annum, which shall include  
all water necessary for the supply of any rights which may now exist.  
(b) In addition to the apportionment in paragraph (a), the Lower Basin is 
hereby given the right to increase its beneficial  
consumptive use of such waters by one million acre-feet per annum.  
(c) If, as a matter of international comity, the United States of America 
shall hereafter recognize in the United States  
of Mexico any right to the use of any waters of the Colorado River 
System, such waters shall be supplied first from the waters  
which are surplus over and above the aggregate of the quantities 
specified in paragraphs (a) and (b); and if such surplus shall  
prove insufficient for this purpose, then, the burden of such deficiency 
shall be equally borne by the Upper Basin and the  
Lower Basin, and whenever necessary the States of the Upper Division 
shall deliver at Lee Ferry water to supply one-half  
of the deficiency so recognized in addition to that provided in paragraph 
(d).  
(d) The States of the Upper Division will not cause the flow of the river 
at Lee Ferry to be depleted below an aggregate  
of 75,000,000 acre-feet for any period of ten consecutive years reckoned 
in continuing progressive series beginning with the  
first day of October next succeeding the ratification of this compact.  
(e) The States of the Upper Division shall not withhold water, and the 
States of the Lower Division shall not require  
the delivery of water, which cannot reasonably be applied to domestic and 
agricultural uses.  
(f) Further equitable apportionment of the beneficial uses of the waters 
of the Colorado River System unapportioned  
by paragraphs (a), (b), and (c) may be made in the manner provided in 
paragraph (g) at any time after October first, 1963,  



if and when either Basin shall have reached its total beneficial 
consumptive use as set out in paragraphs (a) and (b).  
(g) In the event of a desire for a further apportionment as provided in 
paragraph (f) any two signatory States, acting  
through their Governors, may give joint notice of such desire to the 
Governors of the other signatory States and to The  
President of the United States of America, and it shall be the duty of 
the Governors of the signatory States and of The  
President of the United States of America forthwith to appoint 
representatives, whose duty it shall be to divide and apportion  
equitably between the Upper Basin and Lower Basin the beneficial use of 
the unapportioned water of the Colorado River  
System as mentioned in paragraph (f), subject to the legislative 
ratification of the signatory States and the Congress of the  
United States of America.  
ARTICLE IV  
 
(a) Inasmuch as the Colorado River has ceased to be navigable for 
commerce and the reservation of its waters for  
navigation would seriously limit the development of its Basin, the use of 
its waters for purposes of navigation shall be  
subservient to the uses of such waters for domestic, agricultural, and 
power purposes. If the Congress shall not consent to  
this paragraph, the other provisions of this compact shall nevertheless 
remain binding.  
(b) Subject to the provisions of this compact, water of the Colorado 
River System may be impounded and used for the  
generation of electrical power, but such impounding and use shall be 
subservient to the use and consumption of such water  
for agricultural and domestic purposes and shall not interfere with or 
prevent use for such dominant purposes.  
(c) The provisions of this article shall not apply to or interfere with 
the regulation and control by any State within its  
boundaries of the appropriation, use, and distribution of water.  
ARTICLE V  
 
The chief official of each signatory State charged with the 
administration of water rights, together with the Director of  
the United States Reclamation Service and the Director of the United 
States Geological Survey shall cooperate, ex-officio:  
 
(a) To promote the systematic determination and coordination of the facts 
as to flow, appropriation, consumption,  
and use of water in the Colorado River Basin, and the interchange of 
available information in such matters.  
(b) To secure the ascertainment and publication of the annual flow of the 
Colorado River at Lee Ferry.  
(c) To perform such other duties as may be assigned by mutual consent of 
the signatories from time to time.  
 
ARTICLE VI  
 
Should any claim or controversy arise between any two or more of the 
signatory States: (a) with respect to the  



waters of the Colorado River System not covered by the terms of this 
compact; (b) over the meaning or performance of  
any of the terms of this compact; (c) as to the allocation of the burdens 
incident to the performance of any article of this  
compact or the delivery of waters as herein provided; (d) as to the 
construction or operation of works within the Colorado  
River Basin to be situated in two or more States, or to be constructed in 
one State for the benefit of another State; or (e)  
as to the diversion of water in one State for the benefit of another 
State; the Governors of the States affected, upon the  
request of one of them, shall forthwith appoint Commissioners with power 
to consider and adjust such claim or  
controversy, subject to ratification by the Legislatures of the States so 
affected.  
 
Nothing herein contained shall prevent the adjustment of any such claim 
or controversy by any present method or  
by direct future legislative action of the interested States.  
 
ARTICLE VII  
 
Nothing in this compact shall be construed as affecting the obligations 
of the United States of America to Indian  
tribes.  
 
ARTICLE VIII  
 
Present perfected rights to the beneficial use of waters of the Colorado 
River System are unimpaired by this compact.  
Whenever storage capacity of 5,000,000 acre-feet shall have been provided 
on the main Colorado River within or for  
the benefit of the Lower Basin, then claims of such rights, if any, by 
appropriators or users of water in the Lower Basin  
against appropriators or users of water in the Upper Basin shall attach 
to and be satisfied from water that may be stored  
not in conflict with Article III.  
 
All other rights to beneficial use of waters of the Colorado River System 
shall be satisfied solely from the water  
apportioned to that Basin in which they are situate.  
 
ARTICLE IX  
 
Nothing in this compact shall be construed to limit or prevent any State 
from instituting or maintaining any action  
or proceeding, legal or equitable, for the protection of any right under 
this compact or the enforcement of any of its  
provisions.  
 
ARTICLE X  
 
This compact may be terminated at any time by the unanimous agreement of 
the signatory States. In the event of  



such termination all rights established under it shall continue 
unimpaired.  
 
ARTICLE XI  
 
This compact shall become binding and obligatory when it shall have been 
approved by the Legislatures of each of  
the signatory States and by the Congress of the United States. Notice of 
approval by the Legislatures shall be given by  
the Governor of each signatory State to the Governors of the other 
signatory States and to the President of the United  
States, and the President of the United States is requested to give 
notice to the Governors of the signatory States of  
approval by the Congress of the United States.  
 
IN WITNESS WHEREOF, the Commissioners have signed this compact in a 
single original, which shall be  
deposited in the archives of the Department of State of the United States 
of America and of which a duly certified copy  
shall be forwarded to the Governor of each of the signatory States.  
DONE at the City of Santa Fe, New Mexico, this twenty-fourth day of 
November, A.D. One Thousand Nine Hundred  
and Twenty-two.  
 
W. S. NORVIEL  
W. F. McCLURE  
DELPH E. CARPENTER  
J. G. SCRUGHAM  
STEPHEN G. DAVIS, JR.  
R. E. CALDWELL  
FRANK C. EMERSON  
Approved:  
HERBERT HOOVER  



 

EXHIBIT D 

Section 7 Flood Control Regulations 



111

Corps of Engineers, Dept. of the Army, DoD § 208.11

(g) Channels and floodways—(1) Main-
tenance. Periodic inspections of im-
proved channels and floodways shall be 
made by the Superintendent to be cer-
tain that: 

(i) The channel or floodway is clear 
of debris, weeds, and wild growth; 

(ii) The channel or floodway is not 
being restricted by the depositing of 
waste materials, building of unauthor-
ized structures or other encroach-
ments; 

(iii) The capacity of the channel or 
floodway is not being reduced by the 
formation of shoals; 

(iv) Banks are not being damaged by 
rain or wave wash, and that no slough-
ing of banks has occurred; 

(v) Riprap sections and deflection 
dikes and walls are in good condition; 

(vi) Approach and egress channels ad-
jacent to the improved channel or 
floodway are sufficiently clear of ob-
structions and debris to permit proper 
functioning of the project works. 
Such inspections shall be made prior to 
the beginning of the flood season and 
otherwise at intervals not to exceed 90 
days. Immediate steps will be taken to 
remedy any adverse conditions dis-
closed by such inspections. Measures 
will be taken by the Superintendent to 
promote the growth of grass on bank 
slopes and earth deflection dikes. The 
Superintendent shall provide for peri-
odic repair and cleaning of debris ba-
sins, check dams, and related struc-
tures as may be necessary. 

(2) Operation. Both banks of the chan-
nel shall be patrolled during periods of 
high water, and measures shall be 
taken to protect those reaches being 
attacked by the current or by wave 
wash. Appropriate measures shall be 
taken to prevent the formation of jams 
of ice or debris. Large objects which be-
come lodged against the bank shall be 
removed. The improved channel or 
floodway shall be thoroughly inspected 
immediately following each major high 
water period. As soon as practicable 
thereafter, all snags and other debris 
shall be removed and all damage to 
banks, riprap, deflection dikes and 
walls, drainage outlets, or other flood 
control structures repaired. 

(h) Miscellaneous facilities—(1) Mainte-
nance. Miscellaneous structures and fa-
cilities constructed as a part of the 

protective works and other structures 
and facilities which function as a part 
of, or affect the efficient functioning of 
the protective works, shall be periodi-
cally inspected by the Superintendent 
and appropriate maintenance measures 
taken. Damaged or unserviceable parts 
shall be repaired or replaced without 
delay. Areas used for ponding in con-
nection with pumping plants or for 
temporary storage of interior run-off 
during flood periods shall not be al-
lowed to become filled with silt, debris, 
or dumped material. The Super-
intendent shall take proper steps to 
prevent restriction of bridge openings 
and, where practicable, shall provide 
for temporary raising during floods of 
bridges which restrict channel capac-
ities during high flows. 

(2) Operation. Miscellaneous facilities 
shall be operated to prevent or reduce 
flooding during periods of high water. 
Those facilities constructed as a part 
of the protective works shall not be 
used for purposes other than flood pro-
tection without approval of the Dis-
trict Engineer unless designed therefor. 

(Sec. 3, 49 Stat. 1571, as amended; 33 U.S.C. 
701c) 

[9 FR 9999, Aug. 17, 1944; 9 FR 10203, Aug. 22, 
1944]

§ 208.11 Regulations for use of storage 
allocated for flood control or navi-
gation and/or project operation at 
reservoirs subject to prescription of 
rules and regulations by the Sec-
retary of the Army in the interest of 
flood control and navigation. 

(a) Purpose. This regulation pre-
scribes the responsibilities and general 
procedures for regulating reservoir 
projects capable of regulation for flood 
control or navigation and the use of 
storage allocated for such purposes and 
provided on the basis of flood control 
and navigation, except projects owned 
and operated by the Corps of Engi-
neers; the International Boundary and 
Water Commission, United States and 
Mexico; and those under the jurisdic-
tion of the International Joint Com-
mission, United States, and Canada, 
and the Columbia River Treaty. The in-
tent of this regulation is to establish 
an understanding between project own-
ers, operating agencies, and the Corps 
of Engineers.
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(b) Responsibilities. The basic respon-
sibilities of the Corps of Engineers re-
garding project operation are set out in 
the cited authority and described in 
the following paragraphs: 

(1) Section 7 of the Flood Control Act 
of 1944 (58 Stat. 890, 33 U.S.C. 709) di-
rects the Secretary of the Army to pre-
scribe regulations for flood control and 
navigation in the following manner:

Hereafter, it shall be the duty of the Sec-
retary of War to prescribe regulations for the 
use of storage allocated for flood control or 
navigation at all reservoirs constructed 
wholly or in part with Federal funds pro-
vided on the basis of such purposes, and the 
operation of any such project shall be in ac-
cordance with such regulations: Provided, 
That this section shall not apply to the Ten-
nessee Valley Authority, except that in case 
of danger from floods on the lower Ohio and 
Mississippi Rivers the Tennessee Valley Au-
thority is directed to regulate the release of 
water from the Tennessee River into the 
Ohio River in accordance with such instruc-
tions as may be issued by the War Depart-
ment.

(2) Section 9 of Public Law 436–83d 
Congress (68 Stat. 303) provides for the 
development of the Coosa River, Ala-
bama and Georgia, and directs the Sec-
retary of the Army to prescribe rules 
and regulations for project operation in 
the interest of flood control and navi-
gation as follows:

The operation and maintenance of the 
dams shall be subject to reasonable rules and 
regulations of the Secretary of the Army in 
the interest of flood control and navigation.

NOTE: This Regulation will also be applica-
ble to dam and reservoir projects operated 
under provisions of future legislative acts 
wherein the Secretary of the Army is di-
rected to prescribe rules and regulations in 
the interest of flood control and navigation. 
The Chief of Engineers, U.S. Army Corps of 
Engineers, is designated the duly authorized 
representative of the Secretary of the Army 
to exercise the authority set out in the Con-
gressional Acts. This Regulation will nor-
mally be implemented by letters of under-
standing between the Corps of Engineers and 
project owner and will incorporate the provi-
sions of such letters of understanding prior 
to the time construction renders the project 
capable of significant impoundment of 
water. A water control agreement signed by 
both parties will follow when deliberate im-
poundment first begins or at such time as 
the responsibilities of any Corps-owned 
projects may be transferred to another enti-
ty. Promulgation of this Regulation for a 
given project will occur at such time as the 

name of the project appears in the FEDERAL 
REGISTER in accordance with the require-
ments of paragraph 6k. When agreement on a 
water control plan cannot be reached be-
tween the Corps and the project owner after 
coordination with all interested parties, the 
project name will be entered in the FEDERAL 
REGISTER and the Corps of Engineers plan 
will be the official water control plan until 
such time as differences can be resolved.

(3) Federal Energy Regulatory Com-
mission (FERC), formerly Federal 
Power Commission (FPC), Licenses. 

(i) Responsibilities of the Secretary 
of the Army and/or the Chief of Engi-
neers in FERC licensing actions are set 
forth in reference 3c above and perti-
nent sections are cited herein. The 
Commission may further stipulate as a 
licensing condition, that a licensee 
enter into an agreement with the De-
partment of the Army providing for op-
eration of the project during flood 
times, in accordance with rules and 
regulations prescribed by the Secretary 
of the Army. 

(A) Section 4(e) of the Federal Power 
Act requires approval by the Chief of 
Engineers and the Secretary of the 
Army of plans of dams or other struc-
tures affecting the navigable capacity 
of any navigable waters of the United 
States, prior to issuance of a license by 
the Commission as follows:

The Commission is hereby authorized and 
empowered to issue licenses to citizens * * * 
for the purpose of constructing, operating 
and maintaining dams, water conduits, res-
ervoirs, powerhouses, transmission lines, or 
other project works necessary or convenient 
for the development and improvement of 
navigation and for the development, trans-
mission, and utilization of power across, 
along, from or in any of the streams or other 
bodies of water over which Congress has ju-
risdiction * * * Provided further, That no li-
cense affecting the navigable capacity of any 
navigable waters of the United States shall 
be issued until the plans of the dam or other 
structures affecting navigation have been ap-
proved by the Chief of Engineers and the 
Secretary of the Army.

(B) Sections 10(a) and 10(c) of the 
Federal Power Act specify conditions 
of project licenses including the fol-
lowing: 

(1) Section 10(a). ‘‘That the project 
adopted * * * shall be such as in the 
judgment of the Commission will be 
best adapted to a comprehensive plan
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for improving or developing a water-
way or waterways for the use or benefit 
of interstate or foreign commerce, for 
the improvement and utilization of wa-
terpower development, and for other 
beneficial public uses * * *.’’

(2) Section 10(c). ‘‘That the licensee 
shall * * * so maintain and operate 
said works as not to impair navigation, 
and shall conform to such rules and 
regulations as the Commission may 
from time to time prescribe for the 
protection of life, health, and property 
* * *.’’

(C) Section 18 of the Federal Power 
Act directs the operation of any navi-
gation facilities built under the provi-
sion of that Act, be controlled by rules 
and regulations prescribed by the Sec-
retary of the Army as follows:

The operation of any navigation facilities 
which may be constructed as part of or in 
connection with any dam or diversion struc-
ture built under the provisions of this Act, 
whether at the expense of a licensee here-
under or of the United States, shall at all 
times be controlled by such reasonable rules 
and regulations in the interest of navigation; 
including the control of the pool caused by 
such dam or diversion structure as may be 
made from time to time by the Secretary of 
the Army, * * *.

(ii) Federal Power Commission Order 
No. 540 issued October 31, 1975, and pub-
lished November 7, 1975 (40 FR 51998), 
amending § 2.9 of the Commission’s 
General Policy and Interpretations pre-
scribed Standardized Conditions 
(Forms) for Inclusion in Preliminary 
Permits and Licenses Issued Under 
part I of the Federal Power Act. As an 
example, Article 12 of Standard Form 
L–3, titled: ‘‘Terms and Conditions of 
License for Constructed Major Projects 
Affecting Navigable Waters of the 
United States,’’ sets forth the Commis-
sion’s interpretation of appropriate 
sections of the Act, which deal with 
navigation aspects, and attendant re-
sponsibilities of the Secretary of the 
Army in licensing actions as follows:

The United States specifically retains and 
safeguards the right to use water in such 
amount, to be determined by the Secretary 
of the Army, as may be necessary for the 
purposes of navigation on the navigable wa-
terway affected; and the operations of the 
Licensee, so far as they affect the use, stor-
age and discharge from storage of waters af-
fected by the license, shall at all times be 

controlled by such reasonable rules and regu-
lations as the Secretary of the Army may 
prescribe in the interest of navigation, and 
as the Commission may prescribe for the 
protection of life, health, and property, * * * 
and the Licensee shall release water from 
the project reservoir at such rate * * * as the 
Secretary of the Army may prescribe in the 
interest of navigation, or as the Commission 
may prescribe for the other purposes herein-
before mentioned.

(c) Scope and terminology. This regula-
tion applies to Federal authorized flood 
control and/or navigation storage 
projects, and to non-Federal projects 
which require the Secretary of the 
Army to prescribe regulations as a con-
dition of the license, permit or legisla-
tion, during the planning, design and 
construction phases, and throughout 
the life of the project. In compliance 
with the authority cited above, this 
regulation defines certain activities 
and responsibilities concerning water 
control management throughout the 
Nation in the interest of flood control 
and navigation. In carrying out the 
conditions of this regulation, the 
owner and/or operating agency will 
comply with applicable provisions of 
Pub. L. 85–624, the Fish and Wildlife 
Coordination Act of 1958, and Pub. L. 
92–500, the Federal Water Pollution 
Control Act Amendments of 1972. This 
regulation does not apply to local flood 
protection works governed by § 208.10, 
or to navigation facilities and associ-
ated structures which are otherwise 
covered by part 207 (Navigation Regu-
lations) of title 33 of the code. Small 
reservoirs, containing less than 12,500 
acre-feet of flood control or navigation 
storage, may be excluded from this reg-
ulation and covered under § 208.10, un-
less specifically required by law or con-
ditions of the license or permit. 

(1) The terms reservoir and project as 
used herein include all water resource 
impoundment projects constructed or 
modified, including natural lakes, that 
are subject to this regulation. 

(2) The term project owner refers to 
the entity responsible for maintenance, 
physical operation, and safety of the 
project, and for carrying out the water 
control plan in the interest of flood 
control and/or navigation as prescribed 
by the Corps of Engineers. Special ar-
rangements may be made by the
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project owner for ‘‘operating agencies’’ 
to perform these tasks. 

(3) The term letter of understanding as 
used herein includes statements which 
consummate this regulation for any 
given project and define the general 
provisions or conditions of the local 
sponsor, or owner, cooperation agreed 
to in the authorizing legislative docu-
ment, and the requirements for compli-
ance with section 7 of the 1944 Flood 
Control Act, the Federal Power Act or 
other special congressional act. This 
information will be specified in the 
water control plan and manual. The 
letter of understanding will be signed 
by a duly authorized representative of 
the Chief of Engineers and the project 
owner. A ‘‘field working agreement’’ 
may be substituted for a letter of un-
derstanding, provided that the speci-
fied minimum requirements of the lat-
ter, as stated above, are met. 

(4) The term water control agreement 
refers to a compliation of water control 
criteria, guidelines, diagrams, release 
schedules, rule curves and specifica-
tions that basically govern the use of 
reservoir storage space allocated for 
flood control or navigation and/or re-
lease functions of a water control 
project for these purposes. In general, 
they indicate controlling or limiting 
rates of discharge and storage space re-
quired for flood control and/or naviga-
tion, based on the runoff potential dur-
ing various seasons of the year. 

(5) For the purpose of this regulation, 
the term water control plan is limited to 
the plan of regulation for a water re-
sources project in the interest of flood 
control and/or navigation. The water 
control plan must conform with pro-
posed allocations of storage capacity 
and downstream conditions or other re-
quirements to meet all functional ob-
jectives of the particular project, act-
ing separately or in combination with 
other projects in a system. 

(6) The term real-time denotes the 
processing of current information or 
data in a sufficiently timely manner to 
influence a physicial response in the 
system being monitored and con-
trolled. As used herein the term con-
notes * * * the analyses for and execu-
tion of water control decisions for both 
minor and major flood events and for 
navigation, based on prevailing 

hydrometeorological and other condi-
tions and constraints, to achieve effi-
cient management of water resource 
systems. 

(d) Procedures—(1) Conditions during 
project formulation. During the planning 
and design phases, the project owner 
should consult with the Corps of Engi-
neers regarding the quantity and value 
of space to reserve in the reservoir for 
flood control and/or navigation pur-
poses, and for utilization of the space, 
and other requirements of the license, 
permit or conditions of the law. Rel-
evant matters that bear upon flood 
control and navigation accomplish-
ment include: Runoff potential, res-
ervoir discharge capability, down-
stream channel characteristics, 
hydrometeorological data collection, 
flood hazard, flood damage characteris-
tics, real estate acquisition for flowage 
requirements (fee and easement), and 
resources required to carry out the 
water control plan. Advice may also be 
sought on determination of and regula-
tion for the probable maximum or 
other design flood under consideration 
by the project owner to establish the 
quantity of surcharge storage space, 
and freeboard elevation of top of dam 
or embankment for safety of the 
project. 

(2) Corps of Engineers involvement. If 
the project owner is responsible for 
real-time implemenetation of the 
water control plan, consultation and 
assistance will be provided by the 
Corps of Engineers when appropriate 
and to the extent possible. During any 
emergency that affects flood control 
and/or navigation, the Corps of Engi-
neers may temporarily prescribe regu-
lation of flood control or navigation 
storage space on a day-to-day (real-
time) basis without request of the proj-
ect owner. Appropriate consideration 
will be given for other authorized 
project functions. Upon refusal of the 
project owner to comply with regula-
tions prescribed by the Corps of Engi-
neers, a letter will be sent to the 
project owner by the Chief of Engineers 
or his duly authorized representative 
describing the reason for the regula-
tions prescribed, events that have tran-
spired, and notification that the 
project owner is in violation of the 
Code of Federal Regulations. Should an
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impasse arise, in that the project 
owner or the designated operating enti-
ty persists in noncompliance with reg-
ulations prescribed by the Corps of En-
gineers, measures may be taken to as-
sure compliance. 

(3) Corps of Engineers implementation 
of real-time water control decisions. The 
Corps of Engineers may prescribe the 
continuing regulation of flood control 
storage space for any project subject to 
this regulation on a day-to-day (real-
time) basis. When this is the case, con-
sultation and assistance from the 
project owner to the extent possible 
will be expected. Special requests by 
the project owner, or appropriate oper-
ating entity, are preferred before the 
Corps of Engineers offers advice on 
real-time regulation during surcharge 
storage utilization. 

(4) Water control plan and manual. 
Prior to project completion, water con-
trol managers from the Corps of Engi-
neers will visit the project and the area 
served by the project to become famil-
iar with the water control facilities, 
and to insure sound formulation of the 
water control plan. The formal plan of 
regulation for flood control and/or 
navigation, referred to herein as the 
water control plan, will be developed 
and documented in a water control 
manual prepared by the Corps of Engi-
neers. Development of the manual will 
be coordinated with the project owner 
to obtain the necessary pertinent infor-
mation, and to insure compatibility 
with other project purposes and with 
surcharge regulation. Major topics in 
the manual will include: Authorization 
and description of the project, 
hydrometeorology, data collection and 
communication networks, hydrologic 
forecasting, the water control plan, 
and water resource management func-
tions, including responsibilities and co-
ordination for water control decision-
making. Special instructions to the 
dam tender or reservoir manager on 
data collection, reporting to higher 
Federal authority, and on procedures 
to be followed in the event of a commu-
nication outage under emergency con-
ditions, will be prepared as an exhibit 
in the manual. Other exhibits will in-
clude copies of this regulation, letters 
of understanding consummating this 
regulation, and the water control 

agreements. After approval by the 
Chief of Engineers or his duly author-
ized representative, the manual will be 
furnished the project owner. 

(5) Water control agreement. (i) A 
water control diagram (graphical) will 
be prepared by the Corps of Engineers 
for each project having variable space 
reservation for flood control and/or 
navigation during the year; e.g., vari-
able seasonal storage, joint-use space, 
or other rule curve designation. Res-
ervoir inflow parameters will be in-
cluded on the diagrams when appro-
priate. Concise notes will be included 
on the diagrams prescribing the use of 
storage space in terms of release sched-
ules, runoff, nondamaging or other con-
trolling flow rates downstream of the 
damsite, and other major factors as ap-
propriate. A water control release 
schedule will be prepared in tabular 
form for projects that do not have vari-
able space reservation for flood control 
and/or navigation. The water control 
diagram or release schedule will be 
signed by a duly authorized representa-
tive of the Chief of Engineers, the 
project owner, and the designated oper-
ating agency, and will be used as the 
basis for carrying out this regulation. 
Each diagram or schedule will contain 
a reference to this regulation. 

(ii) When deemed necessary by the 
Corps of Engineers, information given 
on the water control diagram or re-
lease schedule will be supplemented by 
appropriate text to assure mutual un-
derstanding on certain details or other 
important aspects of the water control 
plan not covered in this regulation, on 
the water control diagram or in the re-
lease schedule. This material will in-
clude clarification of any aspects that 
might otherwise result in unsatisfac-
tory project performance in the inter-
est of flood contol and/or navigation. 
Supplementation of the agreement will 
be necessary for each project where the 
Corps of Engineers exercises the discre-
tionary authority to prescribe the 
flood control regulation on a day-to-
day (real-time) basis. The agreement 
will include delegation of the responsi-
bility. The document should also cite, 
as appropriate, section 7 of the 1944 
Flood Control Act, the Federal Power
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Act and/or other congressional legisla-
tion authorizing construction an/or di-
recting operation of the project. 

(iii) All flood control regulations 
published in the FEDERAL REGISTER 
under this section (part 208) of the code 
prior to the date of this publication 
which are listed in § 208.11(e) are hereby 
superseded. 

(iv) Nothing in this regulation pro-
hibits the promulgation of specific reg-
ulations for a project in compliance 
with the authorizing acts, when agree-
ment on acceptable regulations cannot 
be reached between the Corps of Engi-
neers and the owner. 

(6) Hydrometeorological instrumenta-
tion. The project owner will provide in-
strumentation in the vicinity of the 
damsite and will provide communica-
tion equipment necessary to record and 
transmit hydrometeorological and res-
ervoir data to all appropriate Federal 
authorities on a real-time basis unless 
there are extenuating circumstances or 
are otherwise provided for as a condi-
tion of the license or permit. For those 
projects where the owner retains re-
sponsibility for real-time implementa-
tion of the water control plan, the 
owner will also provide or arrange for 
the measurement and reporting of 
hydrometeorological parameters re-
quired within and adjacent to the wa-
tershed and downstream of the 
damsite, sufficient to regulate the 
project for flood control and/or naviga-
tion in an efficient manner. When data 
collection stations outside the imme-
diate vicinity of the damsite are re-
quired, and funds for installation, ob-
servation, and maintenance are not 
available from other sources, the Corps 
of Engineers may agree to share the 
costs for such stations with the project 
owner. Availability of funds and ur-
gency of data needs are factors which 
will be considered in reaching decisions 
on cost sharing. 

(7) Project safety. The project owner is 
responsible for the safety of the dam 
and appurtenant facilities and for regu-
lation of the project during surcharge 
storage utilization. Emphasis upon the 
safety of the dam is especially impor-
tant in the event surcharge storage is 
utilized, which results when the total 
storage space reserved for flood control 
is exceeded. Any assistance provided by 

the Corps of Engineers concerning sur-
charge regulation is to be utilized at 
the discretion of the project owner, and 
does not relieve the owner of the re-
sponsibility for safety of the project. 

(8) Notification of the general public. 
The Corps of Engineers and other inter-
ested Federal and State agencies, and 
the project owner will jointly sponsor 
public involvement activities, as ap-
propriate, to fully apprise the general 
public of the water control plan. Public 
meetings or other effective means of 
notification and involvement will be 
held, with the initial meeting being 
conducted as early as practicable but 
not later than the time the project 
first becomes operational. Notice of 
the initial public meeting shall be pub-
lished once a week for 3 consecutive 
weeks in one or more newspapers of 
general circulation published in each 
county covered by the water control 
plan. Such notice shall also be used 
when appropriate to inform the public 
of modifications in the water control 
plan. If no newspaper is published in a 
county, the notice shall be published in 
one or more newspapers of general cir-
culation within that county. For the 
purposes of this section a newspaper is 
one qualified to publish public notices 
under applicable State law. Notice 
shall be given in the event significant 
problems are anticipated or experi-
enced that will prevent carrying out 
the approved water control plan or in 
the event that an extreme water condi-
tion is expected that could produce se-
vere damage to property or loss of life. 
The means for conveying this informa-
tion shall be commensurate with the 
urgency of the situation. The water 
control manual will be made available 
for examination by the general public 
upon request at the appropriate office 
of the Corps of Engineers, project 
owner or designated operating agency. 

(9) Other generalized requirements for 
flood control and navigation. (i) Storage 
space in the reservoirs allocated for 
flood control and navigation purposes 
shall be kept available for those pur-
poses in accordance with the water 
control agreement, and the plan of reg-
ulation in the water control manual. 

(ii) Any water impounded in the flood 
control space defined by the water con-
trol agreement shall be evacuated as
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rapidly as can be safely accomplished 
without causing downstream flows to 
exceed the controlling rates; i.e., re-
leases from reservoirs shall be re-
stricted insofar as practicable to quan-
tities which, in conjunction with un-
controlled runoff downstream of the 
dam, will not cause water levels to ex-
ceed the controlling stages currently in 
force. Although conflicts may arise 
with other purposes, such as hydro-
power, the plan or regulation may re-
quire releases to be completely cur-
tailed in the interest of flood control or 
safety of the project. 

(iii) Nothing in the plan of regulation 
for flood control shall be construed to 
require or allow dangerously rapid 
changes in magnitudes of releases. Re-
leases will be made in a manner con-
sistent with requirements for pro-
tecting the dam and reservoir from 
major damage during passage of the 
maximum design flood for the project. 

(iv) The project owner shall monitor 
current reservoir and hydro- meteoro-
logical conditions in and adjacent to 
the watershed and downstream of the 
damsite, as necessary. This and any 
other pertinent information shall be 
reported to the Corps of Engineers on a 
timely basis, in accordance with stand-
ing instructions to the damtender or 
other means requested by the Corps of 
Engineers. 

(v) In all cases where the project 
owner retains responsibility for real-
time implementation of the water con-
trol plan, he shall make current deter-
minations of: Reservoir inflow, flood 
control storage utilized, and scheduled 
releases. He shall also determine stor-
age space and releases required to com-
ply with the water control plan pre-
scribed by the Corps of Engineers. The 
owner shall report this information on 
a timely basis as requested by the 
Corps of Engineers. 

(vi) The water control plan is subject 
to temporary modification by the 
Corps of Engineers if found necessary 
in time of emergency. Requests for and 
action on such modifications may be 
made by the fastest means of commu-
nication available. The action taken 
shall be confirmed in writing the same 
day to the project owner and shall in-
clude justification for the action. 

(vii) The project owner may tempo-
rarily deviate from the water control 
plan in the event an immediate short-
term departure is deemed necessary for 
emergency reasons to protect the safe-
ty of the dam, or to avoid other serious 
hazards. Such actions shall be imme-
diately reported by the fastest means 
of communication available. Actions 
shall be confirmed in writing the same 
day to the Corps of Engineers and shall 
include justification for the action. 
Continuation of the deviation will re-
quire the express approval of the Chief 
of Engineers, or his duly authorized 
representative. 

(viii) Advance approval of the Chief 
of Engineers, or his duly authorized 
representative, is required prior to any 
deviation from the plan of regulation 
prescribed or approved by the Corps of 
Engineers in the interest of flood con-
trol and/or navigation, except in emer-
gency situations provided for in para-
graph (d)(9)(vii) of this section. When 
conditions appear to warrant a pro-
longed deviation from the approved 
plan, the project owner and the Corps 
of Engineers will jointly investigate 
and evaluate the proposed deviation to 
insure that the overall integrity of the 
plan would not be unduly com-
promised. Approval of prolonged devi-
ations will not be granted unless such 
investigations and evaluations have 
been conducted to the extent deemed 
necessary by the Chief of Engineers, or 
his designated representatives, to fully 
substantiate the deviation. 

(10) Revisions. The water control plan 
and all associated documents will be 
revised by the Corps of Engineers as 
necessary, to reflect changed condi-
tions that come to bear upon flood con-
trol and navigation, e.g., reallocation 
of reservoir storage space due to sedi-
mentation or transfer of storage space 
to a neighboring project. Revision of 
the water control plan, water control 
agreement, water control diagram, or 
release schedule requires approval of 
the Chief of Engineers or his duly au-
thorized representative. Each such re-
vision shall be effective upon the date 
specified in the approval. The original 
(signed document) water control agree-
ment shall be kept on file in the re-
spective Office the Division Engineer, 
Corps of Engineers, Department of the
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Army, located at division offices 
throughout the continental USA. Cop-
ies of these agreements may be ob-
tained from the office of the project 
owner, or from the office of the appro-
priate Division Engineer, Corps of En-
gineers. 

(11) Federal Register. The following in-
formation for each project subject to 
section 7 of the 1944 Flood Control Act 
and other applicable congressional acts 
shall be published in the FEDERAL REG-
ISTER prior to the time the projects be-
comes operational and prior to any sig-
nificant impoundment before project 
completion or * * * at such time as the 
responsibility for physical operation 
and maintenance of the Corps of Engi-
neers owned projects is transferred to 
another entity: 

(i) Reservoir, dam, and lake names, 

(ii) Stream, county, and State cor-
responding to the damsite location, 

(iii) The maximum current storage 
space in acre-feet to be reserved exclu-
sively for flood control and/or naviga-
tion purposes, or any multiple-use 
space (intermingled) when flood con-
trol or navigation is one of the pur-
poses, with corresponding elevations in 
feet above mean sea level, and area in 
acres, at the upper and lower limits of 
said space, 

(iv) The name of the project owner, 
and 

(v) Congressional legislation author-
izing the project for Federal participa-
tion. 

(e) List of projects. The following ta-
bles, ‘‘Pertinent Project Data—Section 
208.11 Regulation,’’ show the pertinent 
data for projects which are subject to 
this regulation.
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LIST OF PROJECTS 
[Non-Corps projects with Corps Regulation Requirements] 

Project name 1 State County Stream 1 Project 
purpose 2

Storage 
1000 AF 

Elev limits feet 
M.S.L. 

Area in acres 

Authorizing legis. 3 Proj. owner 4

Upper Lower Upper Lower 

Col. No. 1 2 3 4 5 6 7 8 9 10 11 12

Agency Valley Dam & Res ........ OR Malheur ................ N Fork Malheur R FICR ....... 60 0 3340.0 3263.0 1900 0 PL 68–292 ............. USBR. 
Alpine Dam ................................ IL Winnebago .......... Keith Cr ............... F ............. 0 6 796.0 760.0 52 0 PWA Proj ............... Rkfd, L. 
Altus Dam & Res ....................... OK Jackson ............... N Fork Red R ...... F .............

IMR .........
19.6

132 6
1562.0
1559.0

1559.0
1517.5P 

6800
6260

6260
735

PL 761 ................... USBR. 

Anderson Ranch Dam & Res .... ID Elmore ................. S Fk Boise R ....... FEI .......... 423 2 4196.0 4039.6 4740 1150 Act of 1939 53 Stat 
1187.

USBR. 

Arbuckle Dam & Res ................. OK Murray ................. Rock Cr ............... F .............
MRC .......

36.4
62.5

885.3
872.0

872.0
827.0

3130
2350

2350
606

PL 594 ................... USBR. 

Arrowrock Dam & Res .............. ID Elmore ................. Boise R ................ FI ............ 286.6 3216.0 2974.0 3100 200 Act of 1902 32 Stat 
388.

USBR. 

Bear Cr Dam ............................. MO Marion Ralls ........ Bear Cr ................ F ............. 8.7 546.5 520.0 540 0 PL 83–780 ............. Hnbl, MO. 
Bear Swamp Fife Brook (Lo) .... MA Franklin ................ Deerfield R .......... E ............. 6 9 870.0 830.0 152 115 FERC 2669 ............ NEPC. 
Bear Swamp PS (Upper) .......... MA Franklin ................ Deerfield R Trib ... E ............. 8 9 1600.0 1550.0 118 102 Fed Pwr Act ........... NEPC. 
Bellows Falls Dam & Lk ............ VT Cheshire .............. Connecticut R ...... E ............. 7 5 291.6 273.6 2804 836 FERC 1885 ............ NEPC. 
Big Dry Creek and Div .............. CA Fresno ................. Big Dry Cr & Dog 

Cr.
F ............. 16 2 425.0 393.0 1530 0 PL 77–228 ............. Rclm, B CA. 

Blue Mesa Dam & Res ............. CO Gunnison ............. Gunnison R ......... FER ........ 748.5 7519.4 7393.0 9180 2790 PL 84–485 ............. USBR 
Boca Dam & Res ...................... CA Nevada ................ Little Truckee R ... I ..............

FI ............
32.8

8.0
5596.5
5605.0

5521.0
5596.0

873
980

52
873

PL 61–289 .............
PL 68–292 .............

USBR. 

Bonny Dam & Res .................... CO Yuma ................... S Fork Republic R F .............
ICR .........

128 2
39.2

3710.0
3672.0

3672.0
3638.0

5036
2042

2042
331

PL 78–534 .............
PL 79–732 .............

USBR. 

Boysen Dam & Res ................... WY Fremont ............... Wild R .................. F .............
FEIQ .......
EIQ .........

150.4 
146.1 
403 8

4732.2 
4725.0 
4717.0

4725.0 
4717.0 
4685.0

22170 
19560 
16960

19560 
16960 

9280

PL 78–534 ............. USBR. 

Brantley Dam & Res ................. NM Eddy .................... Pecos R ............... FIRQ ....... 348.5 3283.0 3210.7 21294 38 PL 92–515 ............. USBR. 
Brownlee Dam & Res ................ OR 

ID 
Baker ...................
Washington ..........

Snake R ............... FE ........... 975 3 2077.0 1976.0 13840 6650 FERC No 1971–C .. ID Pwr. 

Bully Cr Dam & Res .................. OR Malheur ................ Bully Cr ................ FI ............ 31 6 2516.0 2456.8 1082 140 PL 86–248 ............. USBR. 
Camanche Dam & Res ............. CA San Joaquin ........ Mokelumne R ...... FRIE .......

R E .........
200 0
230 9

235.5
205.1

205.1
92.0

7600
5507

5507
0

PL 86–645 ............. EB-MUD. 

Canyon Ferry Dam & Lk ........... MT Lewis Clark .......... Missouri R ........... F .............
FEI ..........
EI ............

99.5
795.1
711 5

3800.0
3797.0
3770.0

3797.0 
3770.0 
3728.0

33535
32800
24125

32800
24125
11480

PL 78–534 ............. USBR. 

Cedar Bluff Dam & Res ............ KS Trego ................... Smoky Hill R ........ F .............
IMCR ......

191 9
149 8

2166.0
2144.0

2144.0
2107.8

10790
6869

6869
2086

PL 78–534 ............. USBR. 

Cheney Dam & Res .................. KS Sedgwick ............. N Fork Ninnescah 
R.

F .............
MC ..........

80.9
151 8

0.0

1429.9
1421.6

0.0

1421.6
1392.9

0.0

12420
9540

0

9540
1970

0

PL 86–787 ............. USBR. 
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LIST OF PROJECTS—Continued
[Non-Corps projects with Corps Regulation Requirements] 

Project name 1 State County Stream 1 Project 
purpose 2

Storage 
1000 AF 

Elev limits feet 
M.S.L. 

Area in acres 

Authorizing legis. 3 Proj. owner 4

Upper Lower Upper Lower 

Col. No. 1 2 3 4 5 6 7 8 9 10 11 12

Clark Canyon Dam & Res ......... MT Beaverhead ......... Beaverhead R ..... F .............
FI ............
I ..............

79.1
50.4

126.1

5560.4
5546.1
5535.7

5546.1
5535.7
5470.6

5900
5160
4495

5160
4495

220

PL 78–534 ............. USBR. 

Del Valle Dam & Res ................ CA Alameda .............. Alameda Cr ......... F .............
FIM .........
IMR .........

37.0
1.0

29.0

745.0
703.1
702.2

703.1
702.2
635.0

1060
710
700

710
700
275

PL 87–874 ............. DWR. 
CA. 

Don Pedro Dam & Lk ................ CA Tuolumne ............. Tuolumne R ......... FIER .......
EIR .........

340.0
1381 0

308.0

830.0
802.0
600.0

802.0
600.0
342.0

12900
11260

3520

11260
3520

29

PL 78–534 ............. M&T. 
Irr. 

East Canyon Dam & Res .......... UT Morgan ................ East Canyon Cr ... FEIM ....... 48 0 5705.5 5578.0 684 130 PL 81–273 ............. USBR. 
Echo Dam & Res ...................... UT Summit ................ Weber R .............. FEIM ....... 74 0 5560.0 5450.0 1455 0 PL 81–83 ............... USBR. 
Emigrant Dam & Res ................ OR Jackson ............... Emigrant Cr ......... FIR .......... 39 0 2241.0 2131.5 801 80 PL 83–606 ............. USBR. 
Enders Dam & Res ................... NE Chase .................. Frenchman Cr ..... F .............

ICR .........
30.0
34.5

3127.0
3112.3

3112.3
3082.4

2405
1707

1707
658

PL 78–534 .............
PL 84–505 .............

USBR. 

Folsom Dam & Lk ..................... CA Sacramento ......... American R .......... FEIM .......
EIM .........

400 0
610 0

466.0
427.0

427.0
210.0

11450
9040

9040
0

................................ USBR. 

Fort Cobb Dam & Res .............. OK Caddo .................. Pond (Cobb) Cr ... F .............
IMCR ......

63.7
78.3

1354.8
1342.0

1342.0
1300.0

5980
4100

4100
337

PL 419 ................... USBR. 

Foss Dam & Res ....................... OK Custer .................. Washita R ............ F .............
IMRC ......

180 6
243.8

1668.6
1652.0

1652.0
1597.2

13140
8800

8800
1360

PL 419 ................... USBR. 

Friant Dam & Millerton Lk ......... CA Fresno ................. San Joaquin R ..... FEIM ....... 390 5 578.0 466.3 4850 2101 PL 75–392 .............
PL 76–868 .............

USBR. 

Galesville Dam .......................... OR Douglas ............... Cow Cr ................ FEMCR ... 42 2 1881.5 1780.0 760 150 FERC No. 71 .........
61001 .....................

Dgls, CO. 

Gaston Dam & Res ................... NC Halifax ..................
Northampton ........

Roanoke R .......... FE ........... 63 0 203.0 200.0 22500 20300 Fed Pwr Act ........... VA Pwr. 

Glen Elder Dam & Waconda Lk KS Mitchel ................. Solomon R ........... F .............
IM ...........

722 3
204 8

1488.3
1455.6

1455.6
1428.0

33682
12602

12602
3341

PL 78–534 .............
PL 79–526 .............

USBR. 

Glendo Dam & Res ................... WY Platte ................... N Platte R ............ F .............
EIM .........

271 9
454.3

4653.0
4635.0

4635.0
4570.0

17990
12370

12370
3130

PL 78–534 ............. USBR. 

Grand Coulee Dam & FDR Lk .. WA Okanogan Grant .. Columbia R .......... FEI .......... 5185 5 1290.0 1208.0 82280 45592 PL 89–561 ............. USBR. 
H Neely Henry Dam & Res ....... AL Calhoun St. Clair Coosa R .............. FE ........... 49.7 508.0 502.5 11235 7632 PL 83–436 ............. AL Pwr. 
Harris Dam & Res ..................... AL Randolph ............. Tallapoosa R ....... FE ........... 215 0 793.0 785.0 10661 9012 PL 89–789 ............. AL Pwr. 
Heart Butte Dm & Lk Tschida ... ND Grant .................... Heart R ................ F .............

IQ ............
147 9

69.0
2094.5
2064.5

2064.5
2030.0

6580
3400

3400
810

PL 78–534 ............. USBR. 

Hells Canyon Dam & Res ......... OR 
ID 

Wallowa ...............
Adams .................

Snake R ............... EN .......... 11.7 1688.0 1683.0 2380 2280 FERC No 1971–A .. ID Pwr. 

Hoover Dam & Lk Mead ........... NV 
AZ 

Clark Mohave ...... Colorado R .......... F .............
FEIMCAR 

1500 0 
15 8

1229.0 
1219.6

1219.6 
1083.0

162700 
156500

156500 
83500

PL 70–642 ............. USBR. 

Hungry Horse Dam & Res ........ MT Flathead ............... S Fork Flathead R FEI .......... 2982 0 3560.0 3336.0 23800 5400 PL 78–329 ............. USBR. 
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Indian Valley Dam & Res .......... CA Lake ..................... N Fork Cache Cr FIMR .......
IMR .........

40.0 
260 0

1485.0 
1474.0

1474.0 
1334.0

3975 
3734

3734 
308

PL 84–984 ............. Yolo FC&W. 

Jamestown Dam & Res ............ ND Stutsman ............. James R .............. F .............
IQ ............

185.4 
28.1

1454.0 
1429.8

1429.8 
1400.0

13210 
2090

2090 
160

PL 78–534 ............. USBR. 

Jocassee Dam & Res ............... SC Pickens ................ Keowee R ............ PRFC ...... 1160 0 1110.0 1080.0 7565 6815 FERC 2503 ............ USBR Pwr. 
Keowee Dam & Lk .................... SC Pickens ................ Keowee R ............ FPMCAR 392 0 800.0 775.0 18372 13072 FERC 2503 ............ Duke Pwr. 
Kerr Dam Flathead Lk ............... MT Lake ..................... Flathead R ........... FER ........ 1219.0 2893.0 2883.0 125560 120000 FERC No 5 ............ MT Pwr. 
Kerr Dam & Lk Hudson (Mark-

ham Ferry Project).
OK Mayes .................. Grand Neosho R F .............

E .............
244 2 

48.6
636.0 
619.0

619.0 
599.0

18800 
10900

10900 
4500

PL 76–476 ............. GRD Auth. 

Keyhole Dam & Res .................. WY Crook ................... Belle Fourche R .. F .............
IQ ............

140.5 
185 8

4111.5 
4099.3

4099.3 
4051.0

13730 
9410

9410 
820

PL 78–534 ............. USBR. 

Kirwin Dam & Res ..................... KS Phillips ................. N Fork Solomon R F .............
ICR .........

215.1 
89 6

1757.3 
1729.2

1729.3 
1697.0

10640 
5080

5080 
1010

PL 78–534 .............
PL 79–732; PL 79–

526.

USBR. 

Lake Kemp Dam & Res ............ TX Wichita ................. Wichita R ............. F .............
MI ...........

234.9 
268 0

1156.0 
1144.0

1144.0 
1114.0

23830 
15590

15590 
3350

SD 144 ...................
...........................

WF&C. 
WID2. 

Leesville Dam & Res ................. VA Campbell 
Pttsylvnia.

Roanoke R .......... EQ .......... 37 8 613.0 600.0 3235 2400 Fed Pwr Act ........... Appl Pwr. 

Lemon Dam & Res .................... CO La Plata ............... Florida R .............. FIM ......... 39 0 8148.0 8023.0 622 62 PL 84–485 ............. USBR. 
Lewis M Smith Dam & Res ....... AL Walker Culman .... Sipsey Fork; Black 

Warrior R.
F .............
E .............

280.6 
394 3

522.0 
510.0

510.0 
488.0

25700 
21200

21200 
15097

Fed Pwr Act ........... AL Pwr. 

Little Wood ................................ ID Blain ..................... Little Wood R ....... FI ............ 30 0 5237.3 5127.4 572 0 PL 84–993 ............. USBR. 
Logan Martin Dam & Res ......... AL Talladega ............. Cossa R ............... F .............

E .............
245 3 

67.0
477.0 
465.0

465.0 
460.0

26310 
15263

15260 
11887

PL 83–436 ............. AL Pwr. 

Los Banos Dam & Detention .... CA Merced ................. Los Banos Cr ...... R ............. 20.6 327.8 231.2 467 0 ................................ USBR. 
Los Banos Dam & Detention 

Res.
CA Merced ................. Los Banos Cr ...... F ............. 14.0 353.5 327.8 619 467 PL 86–488 ............. USBR. 

Lost Creek Dam & Res ............. UT Morgan ................ Lost Cr ................. FEIM ....... 20.0 6005.0 5912.0 365 93 PL 81–273 ............. USBR. 
Lovewell Dam & Res ................. KS Jewell ................... White Rock Cr ..... F .............

ICR .........
50.5 
24.9

1595.3 
1582.6

1582.6 
1571.7

5025 
2986

2986 
1704

PL 78–534 .............
PL 79–732 .............

USBR. 

Marshall Ford Dam & Res ........ TX Travis ................... Colorado R .......... F .............
NE M ......

779.8 
810 5

714.0 
681.0

681.0 
618.0

29060 
18955

18955 
8050

PL 73–392 .............
PL 78–534 .............

USBR. 

Mayfield Dam & Res ................. WA Lewis ................... Cowlitz R ............. FER ........ 21.4 425.0 415.0 2250 2030 FPC No 2016–A .... Tac WN. 
McGee Creek Dam & Res ........ OK Atoka ................... McGee Cr ............ F .............

MCR .......
85.3

108.0
595.5
577.7

577.1
515.1

5540
3810

3810
370

PL 94–423 ............. USBR. 

Medicine Cr Dam Harry Strunk 
Lk.

NE Frontier ................ Medicine Cr ......... F .............
ICR .........

52.7
26.8

2386.2
2366.1

2366.1
2343.0

3483
1840

1840
701

PL 78–534 .............
PL 84–505 .............

USBR. 

Mossyrock Dam Davisson Lk .... WA Lewis ................... Cowlitz R ............. FER ........ 1397 0 778.5 600.0 11830 4250 FERC No 2016–B .. Tac, WN 
Mt Park Dam Tom Steed Res ... OK Kiowa ................... W Otter Cr ........... F .............

MRC .......
20.3
89.0

1414.0
1411.0

1411.0
1386.3

7130
6400

6400
1270

PL 90–503 ............. USBR. 

Navajo Dam & Res ................... NM San Juan .............
Rio Arriba ............

San Juan R ......... FEIRQ .... 1036.1 6085.0 5990.0 15610 7400 PL 84–485 ............. USBR. 

New Bullards Bar Dam & Res .. CA Yuba .................... Yuba R ................ FEIMR ....
EIMR ......

170.0
790 9

1956.0
1918.3

1918.3
1447.5

4809
4225

4225
129

PL 89–298 ............. YCWA. 

New Exchequer Dam & Lk ........ CA Tuolumne ............. Merced R ............. FEIR .......
EIR .........
IR ............

400.0
451 6
171.0

867.0
799.7
660.0

799.7
660.0
467.0

7110
4849
1900

4849
1900

150

PL 86–645 ............. Mrcd, Irr. 

New Melones Dam & Lk ........... CA Tuolumne .............
Calaveras ............

Stanislaus R ........ FEIMR ....
EIMR ......
IMR .........

450 0
1670.0
300 0

1088.0
1049.5
808.0

1049.5
808.0
540.0

12500
10900

3500

10900
3500

0

PL 87–874 ............. USBR. 
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LIST OF PROJECTS—Continued
[Non-Corps projects with Corps Regulation Requirements] 

Project name 1 State County Stream 1 Project 
purpose 2

Storage 
1000 AF 

Elev limits feet 
M.S.L. 

Area in acres 

Authorizing legis. 3 Proj. owner 4

Upper Lower Upper Lower 

Col. No. 1 2 3 4 5 6 7 8 9 10 11 12

Northfield Mt (Up) PS ................ MA Franklin ................ Connecticut .......... E ............. 14 0 965.0 938.0 196 134 FERC 1889 ............ WMEC. 
Norton Dam & Kieth Sebelius 

Lk.
KS Norton .................. Prairie Dog Cr ..... F .............

IMRC ......
98.8
30.7

2331.4
2304.3

2304.3
2280.4

5316
2181

2181
587

PL 78–534 .............
PL 79–526 .............
PL 79–732 .............

USBR. 

Ochoco Dam & Res .................. OR Crook ................... Ochoco Cr ........... FICR ....... 52 5 3136.2 0.0 1130 130 PL 84–992 ............. USBR. 
Oroville Dam & Lk ..................... CA Butte .................... Feather R ............ FEIMAR ..

EIMAR ....
750 0

2788.0
900.0
848.5

848.5
210.0

15800
13346

13346
0

PL 85–500 ............. CA. 

Pactola Dam & Res ................... SD Pennington .......... Rapid Cr .............. F .............
IM ...........

43.1
55.0

4621.5
4580.2

4580.2
4456.1

1230
860

860
100

PL 78–534 ............. USBR. 

Palisades Dam & Res ............... ID Bonneville ............ Snake R ............... FIE .......... 1202 0 5620.0 5452.0 16100 2170 PL 81–864 ............. USBR. 
Paonia Dam & Res ................... CO Gunnision ............ Muddy Cr ............. FIR .......... 17.0 6447.5 6373.0 334 120 PL 80–177 .............

PL 84–485 .............
USBR. 

Pensacola Dam Grand Lake O’ 
the Cherokees.

OK Mayes .................. Grand (Neosho) R F .............
E .............

525 0
1192.0

755.0
745.0

745.0
705.0

59200
46500

46500
17000

PL 77–228 ............. Grd, Auth. 

Pineview Dam & Res ................ UT Weber .................. Odgen R .............. FEIM ....... 110.0 4900.0 4818.0 2874 0 PL 81–273 ............. USBR. 
Platoro Dam & Res ................... CO Conejos ............... Conejos R ............ F .............

IR ............
6.0

54 0
10034.0
10027.5

10027.5
9911.0

947
920

920
0

PL 76–640 ............. USBR. 

Priest Rapids Dam & Res ......... WA Grant .................... Columbia R .......... FER ........ 44 0 488.0 481.5 7600 6500 FERC No 2114–A .. Grnt, PUD. 
Prineville Dam & Res ................ OR Crook ................... Crooked R ........... FIRC ....... 233 0 3257.9 3114.0 3997 140 PL–84–992 ............. USBR. 
Prosser Cr Dam & Res ............. CA Nevada ................ Prosser Cr ........... C .............

FC ...........
8.6

20 0
5703.7
5761.0

5661.0
5703.7

334
745

86
334

PL 84–858 .............
PL 85–706 .............

USBR. 

Pueblo Dam & Res ................... CO Pueblo ................. Arkansas R .......... F .............
IR ............

93.0 
261.4

4898.7 
4880.5

4880.5 
4764.0

5671 
4640

4640 
421

PL 87–590 ............. USBR. 

Red Willow Dam Hugh Butler 
Lk.

NE Frontier ................ Red Willow Cr ..... F .............
IRC .........

48.9 
27.3

2604.9 
2581.8

2581.8 
2558.0

2682 
1629

1629 
787

PL 78–534 .............
PL 85–783 .............
PL 84–505 .............

USBR. 

Ririe Dam & Res ....................... ID Bonneville ............ Willow Cr ............. FIRC ....... 99 0 5119.0 5023.0 150 360 PL 87–874 ............. USBR. 
Roanoke Rapids Dam & Res .... NC Halifax .................. Roanoke R .......... EC .......... 16 8 132.0 128.0 4600 4100 FPC 2009 ............... VA, Pwr. 
Rocky Reach Dam Lk Entiat ..... WA Chelan ................. Columbia R .......... FER ........ 36 0 707.0 703.0 9920 9490 FERC No 2145 ...... Chln PUD. 
Rocky River PS Lk Candlewood CT Litchfield .............. Housatonic R ....... E ............. 142 5 430.0 418.0 5608 4692 FERC 2576 ............ CLPC. 
Ross Dam & Res ...................... WA Whatcom ............. Skagit R ............... E ............. 1052 0 1602.5 1475.0 11700 4450 FERC 553 .............. Sttl. 
Sanford Dam & Lk Meredith ..... TX Hutchison ............. Canadian R ......... F .............

IMCRQ ...
462.1 
761 3

2965.0 
2941.3

2941.3 
2860.0

21640 
17320

17320 
4500

PL 81–898 ............. USBR. 

Savage River Dam & Res ......... MD Garrett ................. Savage R ............. FMA ........ 20 0 1468.5 1317.0 366 0 PL 78–534 ............. Ptmc Comm. 
Scoggins Dam Henry Hagg Lk ........ .............................. Scoggins Cr ......... FIR .......... 56 3 305.8 235.3 116 4 PL 89–596 ............. USBR. 
Shadehill Dam & Res ................ SD Perkins ................. Grand R ............... F .............

IQ ............
218 3 

80.9
2302.0 
2271.9

2271.9 
2250.8

9900 
4800

4800 
2800

PL 78–534 ............. USBR. 

Shasta Dam Lk .......................... CA Shasta ................. Sacramento R ..... FEIA .......
EIA ..........

1300.0 
3241 0

1067.0 
1018.6

1018.6 
735.8

29570 
23894

23894 
2200

PL 75–392 ............. USBR. 

Shepaug Dam & Lk ................... CT Litchfield .............. Housatonic R ....... E ............. 5 0 200.0 172.0 1882 1125 FERC 2576 ............ CLPC. 
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Smith Mtn Dam & Res .............. VA Bedford ................
Franklin ................
Roanoke ..............
Pttsylvnia .............

Roanoke R .......... E ............. 40 8 795.0 793.0 20600 20200 Fed Pwr Act ........... Appl Pwr. 

Stampede Dam & Res .............. CA Sierra ................... Little Truckee R ... FEM ........
EM ..........

22.0 
199.4

5949.0 
5942.0

5942.1 
5798.0

3430 
3230

3230 
210

PL 84–858 ............. USBR. 

Starvation Dam and Res ........... UT Duchesne ............ Strawberry R ....... FIM ......... 165.3 5712.0 5595.0 3310 689 PL 84–485 ............. USBR. 
Stevens Creek Dam & Res ....... GA Columbia ............. Savannah River ... P ............. 10.5 187.5 183.0 4300 0 FERC 2535 ............ SC E&G. 
Stevenson Dam Lk Zoar ........... CT Litchfield .............. Housatonic R ....... E ............. 5 0 108.0 80.0 1148 516 FERC 2576 ............ CLPC. 
Summer Dam & Lk .................... NM De Baca ............... Pecos R ............... FI ............ 51.4 4261.0 4200.0 2835 0 PL 83–780 ............. USBR. 
Tat Momolikot Dam & Lake ...... AZ Pinal ..................... Santa Rosa Wash FIC .......... 198.5 1539.0 1480.0 11790 0 PL 89–298 ............. BIA. 
Tiber Dam & Res ...................... MT Libert Toole ......... Marias R .............. F .............

FIQ .........
IQ ............

400 9 
268 0 
121.7

3012.5 
2993.0 
2976.0

2993.0 
2976.0 
2966.4

23150 
17890 
13790

17890 
13790 
11710

PL 78–534 ............. USBR. 

Trenton Dam & Res .................. NB Hitchcock ............. Republican R ....... F .............
IRC .........

134.1 
99 8

2773.0 
2752.0

2752.0 
2720.0

7940 
4922

4922 
1572

PL 78–534 .............
PL 84–505 .............

USBR. 

Turners Falls (Low) Dam & Lk .. MA Franklin ................ Connecticut R ...... E ............. 8.7 185.0 176.0 2110 1880 FERC 1889 ............ WMEC 
Twin Buttes Dam & Lake .......... TX Tom Green .......... Concho R ............ F .............

IM ...........
454.4 
150 0

1969.1 
1940.2

1940.2 
1885.0

23510 
9080

23510 
670

PL 85–152 .............
PL 78–534 .............

USBR 

Twitchell Dam & Res ................. CA Santa Barbara ..... Cuyama R ........... F .............
IM ...........

89.8 
135.6

651.5 
623.0

623.0 
504.0

3671 
2556

2556 
0

PL 83–774 ............. USBR 

Upper Baker Dam Baker Lk ...... WA Whatcom ............. Baker R ............... FE ........... 184.6 724.0 674.0 4985 2375 PL 89–298 .............
FERC 2150B ..........

Pgt 
P&L 

Vallecito Dam & Res ................. CO La Plata ............... Los Pinos R ......... FEI .......... 125.4 7665.0 7582.5 2720 350 PL 61–288 .............
PL 68–292 .............

USBR 

Vernon Dam & Lk ...................... VT Windham ............. Connecticut R ...... E ............. 18.3 220.1 212.1 2550 1980 FERC 1904 ............ NEPC 
Wanapum Dam & Res .............. WA Grant .................... Columbia R .......... FER ........ 151 6 571.5 560.0 14300 13350 FERC No 2114–B .. Grnt 

PUD 
Wanship Dam & Rockport ......... UT Summit ................ Weber R .............. FEIM ....... 61 0 6037.0 5930.0 1077 121 PL 81–273 ............. USBR 
Warm Springs Dam & Res ........ OR Malheur ................ Middle Fork 

Malheur R.
FICR ....... 191.0 3406.0 3327.0 460 90 PL 78–534 ............. Vale 

USBR 
Waterbury Dam & Res .............. VT Washington .......... Little R ................. FP ........... 27.7 617.5 592.0 1330 890 PL 78–534 ............. VT 
Webster Dam & Res ................. KS Rocks ................... S Fork Solomon R F .............

IRC .........
183.4 
72.1

1923.7 
1892.5

1892.5 
1860.0

8480 
3772

3772 
906

PL 78–534 .............
PL 79–526 .............
PL 79–732 .............

USBR 

Weiss Dam & Res ..................... AL Cherokee ............. Coosa R .............. F .............
E .............

397 0 
148.4

574.0 
564.0

564.0 
558.0

50000 
30200

30200 
19545

PL 83–436 ............. AL Pwr 

Wells Dam L Pateros ................ WA Douglas ............... Columbia R .......... FER ........ 74 0 781.0 771.0 10000 8000 FERC No 2149 .... Dgls 
PUD 

Wilder Dam & Lk ....................... VT Windsor ............... Connecticut R ...... E ............. 13 3 385.0 380.0 3100 2240 FERC 1893 ............ NEPC 
Yellowtail Dam & Bighorn Lk .... MT Big Horn .............. Bighorn R ............ F .............

FEIQ .......
EIQ .........

258 3 
240 3 
336.1

3657.0 
3640.0 
3614.0

3640.0 
3614.0 
3547.0

17280 
12600 

6915

12600 
6915 
4150

PL 78–534 ............. USBR 
PUD 

1 Cr—Creek; CS—Control Structure; Div—Diversion; DS—Drainage Structure; FG—Floodgate; Fk—Fork; GIWW—Gulf Intercoastal Waterway; Lk—Lake; L&D—Lock & Dam; PS—Pump 
Station; R—River; Res—Reservoir 

2 F—Flood Control; N—Navigation; P—Corps Hydropower; E—Non Corps Hydropower; I—Irrigation; M—Municipal and/or Industrial Water Supply; C—Fish and Wildlife Conservation; A—
Low Flow Augmentation or Pollution Abatement; R—Recreation; Q—Water Quality or Silt Control 

3 FCA—Flood Control Act; FERC—Federal Energy Regulatory Comm; HD—House Document; PL—Public Law; PW—Public Works; RHA—River & Harbor Act; SD—Senate Document; 
WSA—Water Supply Act  
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4 Appl Pwr—Appalachian Power; Chln PUD—Chelan Cnty PUD 1; CLPC—CT Light & Power Co; Dgls PUD—Douglas Cnty PUD 1; DWR—Department of Water Resources; EB–MUD—
East Bay Municipal Utility Dist; GRD—Grand River Dam Auth; Grnt PUD—Grant Cnty PUD 2; Hnbl—city of Hannibal; M&T Irr—Modesto & Turlock Irr; Mrcd Irr—Merced Irr; NEPC—New 
England Power Co; Pgnt P&L—Pugent Sound Power & Light; Ptmc Comm—Upper Potomac R Comm; Rclm B—Reclamation Board; Rkfd—city of Rockford; Sttl—city of Seattle; Tac—City 
of Tacoma; Vale USBR—50% Vale Irr 50% USBR; WF&CW D—City of Wichita Falls and Wichita Cnty Water Improvement District No. 2; WMEC—Western MA Electric Co; YCWA—Yuba 
City Water Auth; Yolo FC&W—Yolo Flood Control & Water Conserv Dist 

(Sec. 7, Pub. L. 78–534, 58 Stat. 890 (33 U.S.C. 709); the Federal Power Act, 41 Stat. 1063 (16 U.S.C. 791(A)); and sec. 9, Pub. L. 83–436, 68 
Stat. 303) 

[43 FR 47184, Oct. 13, 1978, as amended at 46 FR 58075, Nov. 30, 1981; 55 FR 21508, May 24, 1990] 

 
 

 
 

 
 

 
 

 
 



 

EXHIBIT E 

Flood Control Diagram 



 



 

EXHIBIT F 

Standing Instructions to the Project Operator 
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F-01. Background and Responsibilities  
 

a. General Information 
 

(1). Standing Instructions to the project operators is essential to ensure efficient and safe 
operation of the project at all times. The instructions apply to project operators, power 
plant superintendents, resource managers and other operators in a similar position. Any 
physical operating constraints should be within design limitations and clearly outlined to 
ensure that water control features are operated in a safe manner during all phases of the 
project's life. 

 
This exhibit is prepared in accordance with instructions contained in EM 1110-2-3600 
and ER 1110-2-241. All elevations in this manual are based on the National Geodetic 
Vertical Datum of 1929 (NGVD29).  

 
This exhibit pertains to duties and responsibilities of the project operator, in connection 
with the flood control operation of Navajo Dam, and the reporting of required 
hydrologic/meteorologic data. A copy of these Standing Instructions must be kept on 
hand at all times. Any deviation from the Standing Instructions will require approval of 
the District Engineer or designee. For information on personnel telephone numbers refer 
to Table 5-1 in Chapter 5 of this Water Control Manual (WCM). Operational instructions 
to the project operator are briefly outlined with specific emphasis on the project 
operator’s duties and responsibilities during extreme flood emergencies when 
communication facilities between the operator and the USBR’s Facilities Resource 
Group, Southern Division, Western Colorado Area Office (WCAO-SD), located in 
Durango, Colorado, may be disrupted. It is designed to be used with the WCM 
 
(2) Navajo Dam and Reservoir will be operated for flood control in accordance with rules 
and regulations prescribed by the Code of Federal Regulations Title 33, Part 222.5 and 
Part 208.11, and the Field Working Agreement for Navajo Dam and Reservoir. Chapter 7 
of the WCM and the Flood Control Diagram, Exhibit E, define the requirements for the 
flood control regulation of Navajo Reservoir. The flood control objectives are:  
 

(a) To control flows into the San Juan River below Navajo Dam to the confluence of 
the Animas River, insofar as possible, to not exceed the current estimated non-
damaging safe channel capacity of 5,000 cfs; thus not endangering life and property 
in the flood plain.  The dam will also control flows in the San Juan River to 12,000 
cfs at Farmington and at Shiprock. 
 
(b) Change in release rates will normally be limited to the greater of 200 cfs or 10 % 
of flow in any two-hour period. 
 
(c) To permit use of the maximum practical amount of storage reservation for 
conservation without impairing the flood control functions. 
 



(3) The operation of Navajo Dam and Reservoir is performed by USBR personnel under 
the direction of the USBR, Durango, Colorado. Therefore, the communication chain in 
this project is as follows: 
 

(a) Western Colorado Area Office - Southern Division (WCAO-SD), Durango, 
Colorado 
 
(b) Upper Colorado Regional Office, Salt Lake City, Utah 
 
(c) Denver Office, Denver, Colorado 
 
d) Commissioner's Office, Washington, D.C. 
 

(4) The Navajo Dam is located in San Juan County, New Mexico on the San Juan River, 
about 300 miles upstream from its confluence with the Colorado River. It is about 33 
miles east of Farmington, NM. 
 
(5) The required flood control reservation varies up to a maximum of 1,036,100 acre-feet 
from 1 January to 15 July. This reservation varies, according to snowmelt parameters, 
based on the remaining forecasted snowmelt runoff issued by the CBRFC through 1 July. 
A 50 percent exceedence forecast is used for computing the top of conservation storage 
for the Water Control Diagram. Consultation with the CBRFC on forecasts is also done. 
The parameter is computed daily by subtracting the previous day’s runoff from the 
remaining forecasted runoff through 31 July. The variable storage provides for the 
required flood control reservation, while allowing the space below the flood control pool 
to be filled for conservation purposes. Year round minimum releases are made to satisfy 
the direct flow rights of downstream irrigators and also fishery requirements.  Minimum 
fishery flows are 250 cfs below the dam and 500 cfs below Farmington.  
 
(6) The physical operation and maintenance of Navajo Dam is performed by USBR 
personnel. All operational reports are provided to the USBR's WCAO-SD, in Durango,  
 

b. Role of U.S. Bureau of Reclamation. The USBR's WCAO-SD is responsible for the 
following, which apply to both normal conditions (not dependent on day-to-day instruction) 
and all emergency conditions (flood or drought):  
 

(1) Overseeing and directing project personnel in the operation of Navajo Dam and 
Reservoir in accordance with the official regulations. 

 
(2) Following deviation procedure process explicitly for any proposed or emergency 
deviations from the Water Control Plan. See Exhibit I for types of deviations and process. 
 
(3) Reporting to the District Engineer, or designee, Albuquerque District, U.S. Army 
Corps of Engineers, any unusual condition in the reservoir or along downstream channels 
that might interfere with the approved flood control operation of the reservoir. 
 



(4) Taking reasonable steps to inform the public of significant changes in flood control 
releases. 
 
(5) Providing to the Reservoir Control Branch, U.S. Army Corps of Engineers, 
Albuquerque District, data as outlined in Section A-02, below, and other data and at other 
times that may be required. 
 
(6) Keeping informed of the rules and regulations contained in this Water Control 
Manual and bringing to the attention of the District Engineer or designee, Albuquerque 
District, U.S. Army Corps of Engineers, any feature of the manual that may require 
clarification or revision.  

 
c. Role of U.S. Army Corps of Engineers. The Albuquerque District, U.S. Army Corps of 
Engineers is responsible for the following, which apply to both normal and emergency 
conditions:  

 
(1) Monitoring storage, inflow, and outflow for Navajo Reservoir on a day-to-day basis 
to ensure that the operation is in accordance to the Water Control Plan. The Corps also 
coordinates with the USBR and the NWS, so that agreement on the forecasted inflow 
volumes is reached. The 50 percent frequency forecast is the basis used in the Water 
Control Diagram. 
 
(2) Advising operating agencies and the Division Engineer of any departure from this 
Water Control Plan. 
 
(3) Reviewing and reporting to the Division Engineer any emergency or planned 
deviations from the prescribed Water Control Plan.  
 
(4) Preparing short period, daily, and monthly operation, and other special reports relative 
to operation of the project required by the Office, Chief of Engineers. 
 
(5) Preparing revisions to the Water Control Manual and the Water Control Plan. 

 
 
 
F-02. Data Collection and Reporting  
 

a. Normal Conditions. The USBR will provide to the Reservoir Control Branch, Albuquerque 
District, U.S. Army Corps of Engineers, by phone or "electronic media," as early as possible 
each and every day, and at other times as requested, the following data: 

 
(1) The amount of flood control reservation required in Navajo Reservoir based on the 
current forecasted inflow. 
 
(2) Midnight elevation and storage, calculated mean daily inflow and outflow, and 
anticipated outflow changes for the next 72 hours at the project. 



 
(3) Daily precipitation, and daily maximum and minimum temperatures at the dam.  
Immediately after the end of each month, the Project Operator will provide, by mail or 
"electronic media," to the Reservoir Control Branch (RCB), Albuquerque District, U.S. 
Army Corps of Engineers, a monthly summary of the data outlined in this section in its 
final archival quality. The RCB shall prepare monthly operation reports and other special 
reports relative to the operation, as required by the Chief of Engineers. 
 

b. Emergency Conditions. The USBR will immediately notify the appropriate agencies, as 
well as the Corps, of flooding or emergency conditions. For flood events and other 
emergency conditions, the information required in paragraph A-02a above will be provided 
by the USBR at a frequency required by the Corps. 
 
c. Regional Hydrometeorological Conditions. The Project Operator will be informed by 
WCAO-SD of the USBR of regional hydrometeorological conditions that could impact the 
structure. 
 

F-03. Water Control Action and Reporting  
 

a. Normal Conditions. The water control operation each day consists of determining the 
required flood control reservation, and scheduling releases in order to provide the required 
reservation by the end of day. This procedure requires a forecast of reservoir inflow for the 
next 24 hours. Storage reservation in Navajo Reservoir shall be on the basis of the Water 
Control Diagram, Exhibit E, which indicates required storage reservation according to the 
current flood hazard, as measured by the remaining snowmelt runoff over the basin. 
Whenever encroachment into the currently required flood control reservation occurs, this 
water should be released as rapidly as possible, in accordance with criteria contained on the 
Water Control Diagram. Releases from Navajo Dam, insofar as possible, will be restricted so 
that the flows into the San Juan River below the dam to the confluence of the Animas River 
do not exceed the current estimated non-damaging safe channel capacity of 5,000 cfs.  
Releases from the dam will also be regulated to not exceed 12,000 cfs on the San Juan River 
at Farmington and at Shiprock. The rate of change of release is restricted to the maximum of 
200 cfs or 10 % of the flow in any 2-hour period.  There is no restriction on the rate of rise in 
the reservoir.  The rate of drawdown shall not exceed 2 feet per day, when the reservoir is 
above 5990 feet and 1 foot per day when the reservoir is below 5990 feet. 
 

 
 

 
 

  
 

 
 

 
 



 
 

     
 

b. Emergency Conditions. Instructions are the same as above during flood events and other 
emergency conditions. However, the official regulations are subject to temporary 
modifications during flood emergencies by the District Engineer or his designee.  The Water 
Control Plan will be revised by the Corps of Engineers as necessary, to reflect changed 
conditions that come to bear upon flood control operation of the reservoir. Permanent 
revisions of the Water Control Plan are subject to prior approval of the Chief of Engineers. 
 
c. Inquiries. All significant inquiries received by the project operator, from citizens, 
constituents, or interest groups regarding water control procedures or actions, must be 
referred directly to the WCAO-SD. The WCAO-SD will provide a courtesy copy of their 
response and the inquiries to the Chief, Reservoir Control Branch. 
 
d. Water Control Problems. When water control problems occur, such as in the event of an 
operational malfunction, erosion, or an incident occurs, WCAO-SD must be contacted 
immediately, by the most rapid means available. The USBR will then forward a description 
of the problem with the executed or recommended resolution to the District Engineer or 
designee, Chief, Reservoir Control Branch. 
 
e. Communication Outage. During emergencies, if communication between the project 
operator and the WCAO-SD of the USBR in Durango is lost, then the project operator should 
continue flood control releases in accordance with the last instructions received and try to re-
establish communications. However, if communication between the project operator and the 
WCAO-SD is lost and cannot be re-established, then releases should be made in accordance 
with the Water Control Diagram. 
 

F-04. Deviation from Normal Regulation. Deviations from approved Water Control Plans occur 
because every possible circumstance cannot be accounted for in a Water Control Plan. Because 
of the often competing goals and complex interactions of interested groups/agencies, even 
seemingly inconsequential deviations from an approved plan can lead to unforeseen 
environmental and legal complications. The CESPD regulation, CESPD R 1110-2-8 dated 12 
September 2002, serves to assist in preparing deviation requests. It outlines a minimum set of 
considerations that need to be addressed when making a recommendation to deviate from an 
approved Water Control Plan. Deviations from approved Water Control Plans are intended, 
therefore, to address unforeseen and unique circumstances. They are not intended as a means for 
identifying or initiating new opportunities to re-operate or reallocate storage in response to new 
and changing public needs. Deviations are discussed in Chapter 7, paragraph 7-13. 
 



 

EXHIBIT G 

Record of Decision for the Navajo Reservoir Operations 





























 

EXHIBIT H 

Recommendations for San Juan River Operations and Admin:  2009-2012 
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Recommendations for San Juan River Operations 

and Administration for 2009 through 2012 

January 29, 2009 

 
 
The endorsing parties make the following Recommendations for Navajo Dam operations 
and San Juan River administration from 2009 through 2012 with certain limitations on 
the time period as described herein to the US Bureau of Reclamation and the New 
Mexico State Engineer for the purpose of establishing a cooperative distribution of water 
supplies during the time these Recommendations are in effect among users of water from 
the San Juan River in New Mexico.  The agreement of the endorsing parties to make the 
Recommendations, their commitment to abide by the Recommendations if accepted and 
implemented by Reclamation and the State Engineer, and any results from the 
implementation of the Recommendations shall not be construed to: (1) be a determination 
or evidence of, or to establish, any party’s water rights or consumptive use of water; (2) 
be a precedent for Navajo Dam operations or water administration in the San Juan River 
Basin in New Mexico in succeeding years; (3) be an agreement as to the validity or 
applicability of, or to imply an accepted modification to, the San Juan River Basin 
Recovery Implementation Program’s flow Recommendations for endangered fish habitat 
in the San Juan River or any interpretation thereof; (4) establish any cause and effect 
relationships between any water uses, including water uses described in section 1 of the 
Recommendations below and water uses not included in section 1, and streamflow 
impacts, water supplies or shortages; (5) establish any priorities between a given use of 
water from the San Juan River and other uses of water from either the San Juan River or 
its tributaries; (6) establish any entitlements to water, including any entitlements of fish to 
specific instream flows; or (7) alter or amend any pre-existing agreements between 
parties unless otherwise expressly agreed to by parties to said agreements.  The endorsing 
parties further understand that Reclamation’s acceptance of the Recommendations is 
contingent upon Reclamation's opinion that the operating criteria presented herein are not 
inconsistent with Section 11 of Public Law 87-483 and the Navajo Reservoir Operations 
Environmental Impact Statement Record of Decision, dated July 31, 2006, and that the 
New Mexico State Engineer's acceptance of the Recommendations is subject to the 
Upper Colorado River Commission making no determination, pursuant to Article IV of 
the Upper Colorado River Basin Compact, that uses in the Upper Basin need to be 
curtailed during the time these Recommendations are in effect in order that the flow at 
Lee Ferry shall not be depleted below that required by Article III of the Colorado River 
Compact.  In the event there is a determination under Article IV, the parties to these 
Recommendations agree to meet to within thirty days of the determination to make any 
necessary adjustments to the Recommendations. 
 
1.  Water Use Demands 

 
The water diversion demands for specified projects or uses shown in Table 1 shall be 
recognized for 2009 through 2012, subject to certain limitations on the time period. The 
diversion demand amounts listed for the Hammond Irrigation Project, the San Juan 
Generating Station, the Four Corners Power Plant and the City of Farmington may 
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include amounts to be diverted under contract with the Secretary of the Interior, direct 
flow rights, and/or subcontracts or agreements with other parties.  Also, the diversion 
amounts listed for the San Juan Generating Station and the Four Corners Power Plant 
include diversions by BHP Billiton made at the power plants’ diversion works for uses at 
the San Juan/La Plata Mines and Navajo Mines, respectively. The diversion amount for 
minor Jicarilla Apache Nation subcontracts does not include the 8,500 acre-feet to be 
provided annually through subcontract with the Nation for supplemental water to mitigate 
any shortages in supply to the San Juan Generating Station, the Four Corners Power Plant 
and the mines. 
 
Table 1.  Negotiated limits on diversion demand by project or use for purposes of 
implementation of this agreement. 
 
Project Diversion Amount (acre-feet) Rate   

(cfs) 

Period 

2009 2010 2011 2012 

Navajo Indian Irrigation 
Project 

  
198,660  

  
205,239  

  
209,546  

  
214,730  

-- 3/15 – 11/15 

Hammond Irrigation Project 26,700 26,700 26,700 26,700 90 4/01 – 10/31 
San Juan Generating Station 32,985 32,985 32,985 32,985 -- 1/01 – 12/31 
Four Corners Power Plant 31,000 31,000 31,000 31,000 -- 1/01 – 12/31 
Minor Jicarilla subcontracts 1,055 1,055 1,055 1,055 -- 1/01-12/31 
City of Farmington 16,500 17,000 17,500 18,000 -- 1/01 – 12/31 
Citizens Ditch -- -- -- -- 160 4/01 – 10/31 
Farmers Mutual Ditch -- -- -- -- 110 4/01 – 10/31 
Fruitland Irrigation Project -- -- -- -- 100 4/01 – 10/31 
Jewett Valley Ditch -- -- -- -- 32 4/01 – 10/31 
Hogback Irrigation Project -- -- -- -- 170 4/01 – 10/31 

 
The diversion demand amounts and rates in Table 1 are negotiated values that take into 
consideration differing opinions of the parties as to the demands and rights to divert water 
under existing conditions, facilities, rights, permits, contracts and applicable law; 
however, the diversion demand amounts and rates shown in Table 1 and recognized for 
implementation only during 2009 through 2012, subject to certain limitations on the time 
period, shall not be construed to be an agreement by the endorsing parties on, a 
determination of, or evidence of, or to establish, the specific and definitive rights of the 
parties to divert water for any purpose or project during any particular year or at any 
particular time.  Nevertheless, to put aside differences and cooperate in the administration 
of the San Juan River during 2009 through 2012 for the overall benefit of the San Juan 
River Basin in New Mexico, the endorsing parties agree to limit their diversion of water 
during 2009 and 2012, subject to certain time limitations, from the San Juan River and/or 
its tributaries for the specified projects or uses to the quantities or the rates, and to the 
time periods, specified in Table 1.  In the event that a water supply shortage is determined 
to exist on the San Juan River in 2009 through 2012 using the shortage determination 
procedure set forth in section 3 below, the endorsing parties agree to further limitations 
on their diversion of water for the specified projects or uses in accordance with the 
provisions of sections 3 and 4.  If a shortage is deemed to exist when applying these 
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provisions, the San Juan Generating Station and Four Corners Power Plant diversions 
will be voluntarily reduced by 5% from the amounts shown in Table 1 prior to computing 
the shortage amount.  
 
The Navajo Nation agrees for the purposes of this recommendation to limit the NIIP 
diversion in any year in which a shortage is declared pursuant to the provisions of Section 
3 to the level shown in Table 1 for the respective year of shortage, less any computed 
amount of shortage allocated to the NIIP under this recommendation.  In the event that 
there is no shortage in a given year, either forecasted or actual for any particular forecast 
period, the Navajo Nation agrees to limit the NIIP diversion to the level shown in Table 1 
for the respective year; except, that the Navajo Nation, at its discretion, may increase the 
NIIP diversion during the given year by up to an additional 5,000 acre-feet as long as 
such increase does not induce a shortage.  This allowed increase is in recognition of the 
continuing development of NIIP whereby acreage is increased each year as construction 
progresses.   
 
In recognition of the difficulties some irrigation ditches have had in providing water to all 
users within their respective ditch systems, the endorsing parties agree to allow those 
ditches to increase their diversion rates from those shown in Table 1 by up to12.5% for 
the months of July and August only.  It is understood that this provision to increase 
diversions is further subject to the following conditions:  1) The entity has implemented 
reasonable good faith efforts to enhance the efficiency of their system and improve the 
overall water management of their system, and difficulties in getting water down the 
entire reach of the ditch still exist during July and August; and 2) When applying the 
provisions of Section 3, no shortage is determined to exist.  If a shortage is determined to 
exist, the ditch shall adhere to the diversion rates in Table 1 and shortages shall be 
applied as described in Section 3. 
         
The endorsing parties agree during 2009 through 2012 only to exempt from any use 
reduction requirement projects or uses in the San Juan River Basin that are not included 
in the tabulation above and that are not otherwise contrary to adjudicated, permitted or 
licensed diversion rights; except, that the parties recommend that the Bureau of 
Reclamation’s San Juan-Chama Project diversions be limited in accordance with the 
provisions of section 3 below.   
 
Amounts diverted by Farmington that shall not be charged against the diversion demand 
amount listed for the City of Farmington include amounts: (1) diverted for delivery to 
local water users associations or to the Navajo Tribal Utility Authority-Shiprock or (2) 
diverted for non-consumptive use at the Farmington hydro-electric power plant.  Also, 
the amount of diversion by the Hammond Irrigation Project that is chargeable or 
accountable against its diversion demand amount shall be computed for 2009 through 
2012 as the measured diversion amount by the project less the measured returns to the 
San Juan River on the Armenta wasteway.  Diversions by ditches for delivery to 
municipalities, industrial users, domestic water user associations and stock uses may 
continue outside the specified irrigation season. 



 4 

The endorsing parties agree that during November and December of 2009 through 2012, 
the San Juan Generating Station, the Four Corners Power Plant, the City of Farmington 
and the minor Jicarilla Apache Nation subcontractors may divert water under existing 
permits or licenses from the direct flow of the San Juan River system in excess of their 
respective annual diversion amount limitations described in this section if the target base 
flow in the San Juan River from its confluence with the Animas River downstream to 
Lake Powell is being met and will continue to be met without increasing Navajo Dam 
releases if the additional diversions are made. 
 
2.  Navajo Dam Release Demands 
 
The Bureau of Reclamation shall determine the quantity of water anticipated to be needed 
to be released from Navajo Dam during each month of 2009 through 2012 in 
consideration of: (1) the water diversion demands specified in section 1 above and the 
diversion demands for water uses not included in the demands tabulated in section 1 that 
are to be met from diversions from Navajo Reservoir or the San Juan River below Navajo 
Dam; and (2) a target minimum base flow of 500 cfs in the San Juan River below its 
confluence with the Animas River downstream to Lake Powell1.  In making said 
determination, Reclamation shall: (1) distribute the annual diversion demand amounts for 
the Hammond Irrigation Project, the San Juan Generating Station, the Four Corners 
Power Plant and the minor Jicarilla Apache Nation subcontracts on a monthly basis using 
monthly distributions specified by the contractors; and (2) assume that tributary inflow to 
the San Juan River below Navajo Dam and river losses occur in such amounts daily as 
reflected by the streamflows that occurred in the San Juan River during 2002.  
Reclamation shall utilize the following computational procedure in making said 
determination: 
 

(a) Compute the daily flows in the San Juan River below its confluence with the 
Animas River downstream to Lake Powell that occurred during 2002 as the 
minimum of: (1) the average of the flows in the San Juan River measured at 
the Shiprock, Four Corners and Bluff gages; and (2) the average of the flows 
in the river measured at the Farmington, Shiprock and Four Corners gages.  If 
a daily gage record is missing, use the remaining gages in the set.  Also, add 
20 cfs to the Shiprock gage flows for the period April 1 through October 31 to 
account for anticipated changes in 2009 through 2012, as compared to 2002, 
in the return flows from the Hogback Irrigation Project that reenter the river 
below the gage.  The resultant daily flows shall be assumed to approximate 
the flow through the reach of endangered fish critical habitat under the 
combination of minimum probable flow conditions on the Animas River and 
other tributaries and 2002 San Juan River operations. 

 

                                                 
1  If the Minimum Probable Inflow Forecast projected or actual Navajo Reservoir content falls below 
1,000,000 acre-feet on July 31 in  2009 through 2012, then:  (1) the summer (April 1 through October 31) 
target flow for the corresponding year shall be 400 cfs; and (2) the winter (November 1 through March 31) 
target flow following the corresponding year may be reduced below 500 cfs, but not lower than 400 cfs, for 
a total of 8 weeks. 
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(b) Calculate the daily differences between the approximated daily flows through 
the reach of critical habitat and the target minimum base flow for the San Juan 
River below its confluence with the Animas River downstream to Lake 
Powell.  Adjust the daily Navajo Dam release rates made in 2002 for the 
calculated differences to indicate the daily releases that might be made in 
2009 through 2012 under minimum probable runoff conditions, based on a 
seven-day running average.  Also, adjust the daily dam release rates for any 
significant differences in the monthly diversion demand amounts for the 
Hammond Irrigation Project, the San Juan Generating Station, the Four 
Corners Power Plant and the minor Jicarilla Apache Nation subcontracts in 
2009 through 2012 as compared to 2002. 

 
(c) Adjust the computed daily Navajo Dam release rates for maximum dam 

releases during seven-day periods in consideration of real-time dam operation 
practices. Also, adjust dam release rates as necessary or possible to maintain a 
minimum release of 250 cfs during 2009 through 2012. 

 
The determination of Navajo Dam release demands shall be updated if a change in the 
forecasted runoff or actual runoff for the Animas River suggests that tributary inflow to 
the San Juan River will be significantly different than the tributary inflow that occurred 
during 2002.   
 
3.  Shortage Determination and Sharing 

 
The Bureau of Reclamation shall make calculations of any water supply shortage on the 
San Juan River for 2009 through 2012 using operations studies for Navajo Reservoir that 
evaluate monthly dam and reservoir operations for calendar years 2009 through 2012.  
The operations studies shall consider: (1) the amount of water physically stored in Navajo 
Reservoir above elevation 5990 feet; (2) monthly evaporation from Navajo Reservoir to 
be estimated based on actual and projected storage levels and Navajo Dam evaporation 
rates; (3) anticipated monthly reservoir inflows estimated by Reclamation; (4) anticipated 
monthly Navajo Dam releases to meet all demands on the San Juan River below the dam 
as determined pursuant to section 2 above; and (5) anticipated monthly diversions to the 
Navajo Indian Irrigation Project.  The anticipated monthly reservoir inflows shall be 
estimated using the National Weather Service’s forecasts for minimum probable 
unregulated inflows to Navajo Reservoir, then adjusted by Reclamation for anticipated 
operations of Vallecito Dam and the San Juan-Chama Project under minimum probable 
runoff conditions.  For periods for which reservoir inflow forecasts are not available, the 
anticipated monthly inflows shall be estimated as the 90-percent exceedence inflow to the 
reservoir as determined from the hydrologic record.  
 
If the operational studies indicate that the reservoir water surface level would fall below 
elevation 5990 feet at any time during 2009 through 2012 should the diversion demands 
at and below Navajo Dam and Reservoir be fully satisfied, then Reclamation shall 
calculate the amount of shortage to the diversion demands that must occur to prevent the 
projected water surface level in the reservoir from falling below elevation 5990 feet.  
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Reclamation shall use iterative procedures to determine the percentage shortage that if 
applied uniformly to the following demands on an annual basis would result in reductions 
in water uses on the San Juan River in a total amount equal to that of the calculated 
amount of shortage: (1) the annual diversion demand amounts for the Navajo Indian 
Irrigation Project, the San Juan Generating Station, the Four Corners Power Plant and the 
minor Jicarilla Apache Nation subcontracts as listed in section 1 above for the year of the 
shortage; (2) an annual irrigation depletion demand of 37,000 acre-feet in the aggregate 
for the Citizens Ditch, the Hammond Irrigation Project, the Farmers Mutual Ditch, the 
Fruitland Irrigation Project, the Jewett Valley Ditch and the Hogback Irrigation Project; 
and (3) the target minimum base flow in the San Juan River below its confluence with the 
Animas River for the period March 1 through October 31, in the subject year.  
Reclamation shall provide the results of its reservoir operations studies and calculations 
of any shortage to the State Engineer and the parties for their review. 
 
The endorsing parties agree that the annual diversion amount limitations for 2009 through 
2012 for the Navajo Indian Irrigation Project, the San Juan Generating Station, the Four 
Corners Power Plant, the minor Jicarilla Apache Nation subcontracts and the City of 
Farmington shall be reduced from the diversion amounts identified in section 1 above by 
the same percentage shortage, if any, as calculated by the Bureau of Reclamation; except, 
that the annual diversion amount limitation for the City of Farmington shall not be 
reduced below 14,000 acre-feet in 2009, 14,500 acre-feet in 2010, 15,000 acre-feet in 
2011, 15,500 acre-feet in 2012..  The water users will determine the time schedules for 
bearing their share of any shortage during 2009 through 2012.  In the event of shortage, 
the parties also request that Reclamation limit its annual San Juan-Chama Project 
diversions for 2009 through 2012 to an annual amount equal to 107,500 acre-feet less the 
percentage shortage calculated by Reclamation.  If the amount of water already diverted 
by any user during 2009 through 2012 exceeds its resultant diversion limitation, then the 
user shall cease diverting water for the remainder of 2009 through 2012; alternatively, the 
user may continue diverting water if it transfers water that may become available within 
other users’ diversion amount limitations or if it acquires and transfers water under valid 
water rights that currently are in use. 
 
The endorsing parties further agree that the diversions for the Citizens Ditch, the 
Hammond Irrigation Project, the Farmers Mutual Ditch, the Fruitland Irrigation Project, 
the Jewett Valley Ditch and the Hogback Irrigation Project shall be reduced to effectively 
short the annual irrigation depletion demand under each ditch or project by the same 
percentage shortage, if any, as calculated by the Bureau of Reclamation.  In the event of 
shortage, each ditch or project shall shorten its irrigation season in order to meet its 
commitment to reduce irrigation depletions during 2009 through 2012.  The end date for 
the period during which the ditch or project may divert water for irrigation uses during 
2009 through 2012 shall be moved forward in time from October 31 until the percentage 
reduction in irrigation depletion matches the same percentage shortage as calculated by 
Reclamation.  To determine a revised end date to the irrigation season, the following 
percentages indicating the distribution of the annual irrigation depletion by month shall 
be used: 5 percent for October; 12 percent for September; 19 percent for August; 22 
percent for July; 19 percent for June; 13 percent for May; and 10 percent for April.  The 
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revised end date shall be adjusted further to provide credit for any irrigation depletion 
demand forgone as a result of delaying the start date of the irrigation season past April 1 
or as a result of ceasing diversions during the irrigation season.  In order for a ditch to 
receive credit for irrigation depletion demand foregone as a result of ceasing diversions 
for a period of time after starting irrigation deliveries but prior to ending irrigation 
deliveries, the ditch must: (1) provide Reclamation and the State Engineer with one-week 
advance notice of the number of days and the dates during which diversions will cease; 
and (2) cease all diversions for agricultural purposes during the dates specified, for a 
period of not less than seven consecutive days.  Irrigation depletion reductions for partial 
months shall be estimated assuming a constant daily irrigation depletion rate within each 
month.  Diversions by ditches for delivery to municipalities, industrial users, domestic 
water user associations and stock uses may continue whether the irrigation season is 
shorted or not. 
 
The endorsing parties recommend that the Bureau of Reclamation not make any spring 
peak flow release from Navajo Dam for endangered fish habitat purposes during 2009 
through 2012 unless the SJRIP’s San Juan Model Operating Rule Decision Tree indicates 
that such a release could be made without causing a shortage to water users.2    
Reclamation, in consultation with the U.S. Fish & Wildlife Service, shall operate the dam 
during 2009 through 2012 to maintain a target minimum base flow rate of 500 cfs in the 
San Juan River from its confluence with the Animas River downstream to Lake Powell 
unless in 2009 through 2012 the Minimum Probable Inflow Forecast projects the July 31, 
Navajo Reservoir content to be below 1,000,000 acre-feet.  In that event, the target base 
flow rate through October of that year shall be 400 cfs; provided that Reclamation’s 
operations studies for Navajo Reservoir do not result in the calculation of a water supply 
shortage.  If Reclamation calculates a shortage in 2009 through 2012 in accordance with 
the preceding provisions, then the target minimum base flow demand amount for the 
period April 1 through October 31, shall be reduced by the same percentage as the 
percentage shortage calculated by Reclamation; provided, that the target minimum base 
flow rate shall not be less than 350 cfs for more than 50 days of which no more than 40 
days may be below 300 cfs, with a minimum flow of 250 cfs. The base flow in the San 
Juan River during 2009 through 2012 shall be measured as the minimum of: (1) the 
average of the flows in the river at the Shiprock, Four Corners and Bluff gages; and (2) 
the average of the flows in the river at the Farmington, Shiprock and Four Corners gages.  
It is recognized that the actual base flow at times may not meet the target minimum base 
flow for short periods of time (for example, one or more days) due to hydrologic 
uncertainty and operational limitations; but, Reclamation shall operate Navajo Dam to 
maintain the target minimum base flow on a weekly-average basis. 
 
The endorsing parties also agree that during November and December in 2009 through 
2012, the San Juan Generating Station, the Four Corners Power Plant, the City of 
Farmington and the minor Jicarilla Apache Nation subcontractors may divert water from 
the direct flow of the San Juan River system in excess of any shorted diversion amount 

                                                 
2 The Decision Tree utilizes the Most Probable Inflow Forecast, the available water in storage, and the 
anticipated demands to determine if sufficient water will be available to allow for a spring peak release 
while not creating a shortage to users.   
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limitation if: (1) the current release from Navajo Dam is being maintained at the 
minimum release rate consistent with the then-current Navajo Dam operating criteria; and 
(2) the target minimum base flow in the San Juan River from its confluence with the 
Animas River downstream to Lake Powell is being met and will continue to be met 
without increasing Navajo Dam releases if the additional diversions are made. 
 
The occurrence and amount of any shortage shall be determined or revised twice a month 
as runoff forecasts become available from the Colorado Basin River Forecast Center and 
in consideration also of actual runoff and water supply conditions.  The computational 
procedure set forth above may be adjusted for changed water supply conditions upon 
agreement of the signatory parties.  Reclamation’s initial calculation of any shortage shall 
be made on or prior to March 15 and after the March 1 snowmelt runoff forecasts for the 
San Juan River Basin become available; and a percentage shortage will be applied if the 
State Engineer concurs in Reclamation’s calculations of any shortage.  The last 
determination of any shortage shall be made on or before October 15 based on the 
October 1 reservoir content and streamflow forecast for the remainder of the year. 
 
4.  Agreements to Transfer or Broker Water between Parties 

 
The Bureau of Reclamation has approved a subcontract for delivery of water from the 
Navajo Reservoir supply entered between the Jicarilla Apache Nation and the Public 
Service Company of New Mexico, the Arizona Public Service Company and BHP 
Billiton limited to the delivery in the aggregate of 8,500 acre-feet of water annually 
during  2009 through 2012 to the San Juan Generating Station, the Four Corners Power 
Plant and the related mines (collectively, the power plants), the actual delivery of which 
water under the subcontract is made only to supplement existing water supplies pursuant 
to New Mexico State Engineer permit Nos. 2838 and 3258 when it is needed to replace 
water normally available pursuant to those permits, and which water supply is available 
to the Companies pursuant to those permits absent a shortage occasioned by State 
administration or a shortage to the Navajo Reservoir Supply as determined by the 
Secretary of the Interior or imposed pursuant to the Secretary’s implementation of 
Recommendations in agreements among water users in the San Juan River Basin.  In the 
event of shortage, the power plants under their subcontract may divert water in excess of 
their resultant diversion limitations computed pursuant to section 3 and up to the 
diversion demand amounts for the power plants recognized in section 1; provided that the 
delivery of supplemental water under the subcontract does not exceed an annual 
aggregate of 8,500 acre-feet.  The signatory parties support the approval of any necessary 
permits from the Office of the New Mexico State Engineer regarding the diversion and 
use of water under the subcontract.  The reduction in water supply caused by delivery of 
supplemental water to the power plants under the subcontract shall be offset by applying 
an additional increment of percentage shortage to the shorted water diversion demands 
for the irrigation uses specified in section 1, to wit: the diversion amount limitation for 
the Navajo Indian Irrigation Project will be further reduced by the added increment of 
shortage, and the irrigation seasons for the Hammond Irrigation Project, the Citizens 
Ditch, the Farmers Mutual Ditch, the Fruitland Irrigation Project, the Jewett Valley Ditch 
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and the Hogback Irrigation Project will be further reduced by the added increment of 
shortage. 
 
The Public Service Company of New Mexico, the Arizona Public Service Company and 
BHP Billiton agree to provide funds to mitigate the effects to the water supply of any 
added increment of shortage that is caused by actual diversion of water under the 
subcontracts, with the proviso that actual shortages and deliveries of water may vary from 
projected shortages and deliveries.  To this end, the Public Service Company of New 
Mexico, the Arizona Public Service Company and BHP Billiton shall provide mitigation 
funds of $147,800 in 2009, 2010, 2011, and  2012 plus up to an additional $541,400 in 
2009, 2010, 2011, and 2012 based on the proportionate amounts of the supplemental 
water over an initial ten percent (10%) actually used by the power plants under the 
subcontracts, and will distribute said funds directly to representative bodies for the 
specified irrigation uses or projects in the following percentages: 4.4 percent to the 
Hammond Conservancy District, 3.6 percent to the Bloomfield Irrigation District, 3.5 
percent to the Farmers Mutual Ditch, 1.3 percent to the Jewett Valley Ditch, and 87.2 
percent to the Navajo Nation3.  The Navajo Nation may distribute its share of mitigation 
funds to the Navajo Agricultural Products Industry and the San Juan River Dineh Water 
Users, Inc. as it deems appropriate.  Any required mitigation funds shall be provided to 
the representative bodies no later than January 30th of the following year for any year in 
which these Recommendations are in effect and the representative bodies for the 
specified irrigation uses or projects may utilize or dispose of said funds in a manner or 
manners of their choosing to the benefit of the water users under the projects.  In no event 
shall the provisions of this section be construed to establish any requirement on behalf of 
the Public Service Company of New Mexico, the Arizona Public Service Company, BHP 
Billiton, the Jicarilla Apache Nation, the Bureau of Reclamation or any other party to 
mitigate any impacts to water supply on the San Juan River caused by the power plants 
taking delivery of water under the subcontracts, or to establish any precedent for water 
use arrangements between them or San Juan River operations and administration in 2013 
or succeeding years. 
 
Additional agreements to transfer or broker water between endorsing parties within the 
water allocations made pursuant to the Recommendations provided herein may be 
negotiated.  
 
5.  Dispute Resolution 

 
The endorsing parties agree to cooperate fully in the implementation of the above 
Recommendations and to abide by the diversion limitations for 2009 through 2012 
provided herein to the extent of their authority and ability.  In the event that a dispute 
should arise regarding the implementation of the Recommendations or the performance 
of an endorsing party under the Recommendations, the endorsing parties commit to 
resolve such dispute in a cooperative, timely and effective manner.  If a dispute involves 
only endorsing parties and cannot be resolved among themselves, the Bureau of 
Reclamation and the New Mexico State Engineer may be requested to hear and facilitate 
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resolution of the dispute.  The endorsing parties further request that, in order to result in 
an orderly distribution of water supplies on the San Juan River during 2009 through 2012 
in accordance with the Recommendations contained herein, Reclamation and the State 
Engineer commit to: (1) assist in the measurement, monitoring and administration of 
streamflows and diversions on the San Juan River and its tributaries, in cooperation also 
with the Bureau of Indian Affairs; (2) work with the endorsing parties in a coordinated 
manner on water management and administration issues that may arise during 2009 
through 2012 as a result of implementing the Recommendations; (3) assist as may be 
requested, and to the extent of their authority and ability, in the implementation of any 
feasible water transfer agreements that may be negotiated between the endorsing parties 
for 2009 through 2012; and (4) resolve any disputes in a timely and effective manner, 
including any disputes between endorsing parties and Reclamation or the State Engineer.  
The endorsement of the Recommendations provided herein by any and all parties shall 
not be construed to: (1) waive the sovereign immunity of any Indian tribe; or (2) 
constitute a consent to tribal jurisdiction by any party. 
 

 

6.  Cooperative Activities 

 
The parties request the assistance and cooperation of the Bureau of Reclamation to 
improve their ability to manage diversions as flow conditions change in the San Juan 
River.  Specifically, the Bureau of Reclamation should: (1) establish and maintain a 
direct contact list for operations representatives for each water use or project listed in 
section 1; and (2) notify in a timely manner each contact representative directly as to 
planned or actual changes to the release rate from Navajo Dam and other information that 
may be pertinent to improving coordination between Bureau of Reclamation operations 
and water user operations.  Similarly, the endorsing parties shall provide the Bureau of 
Reclamation with any information on their planned or actual water operations that might 
create opportunities for reducing Navajo Dam releases or otherwise improving water 
operations to help conserve water. 
 
Further, the parties agree to provide to the Bureau of Reclamation and the State Engineer 
measurements of actual diversions bi-weekly, unless such information is available 
through an alternate source.  Reclamation is requested to submit a report of all water 
diversions subject to this agreement to all signatories monthly unless such information is 
available through publicly accessible means. 
 
7.  Endorsement and Term 

 
The endorsing parties agree to present the Recommendations provided herein to the 
Bureau of Reclamation and the New Mexico State Engineer as their Recommendations, 
collectively and individually, regarding procedures for operating Navajo Dam and 
administering diversions in the San Juan River Basin in New Mexico during calendar 
years 2009 through 2012.  Any of the parties listed in section 9 as endorsing parties may 
choose not to endorse these Recommendations.  In the event one or more parties choose 
not to endorse the Recommendations, the parties endorsing the Recommendations retain 
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the right to submit the Recommendations to the Bureau of Reclamation and the State 
Engineer for acceptance and adoption pursuant to this section with less endorsing parties 
than listed in paragraph 9.  The Recommendations shall be effective upon written notice 
to the endorsing parties that the Bureau of Reclamation and the State Engineer accept and 
adopt the Recommendations for implementation; provided that all parties choosing to 
endorse the Recommendations have provided original signed copies of such endorsement 
to Reclamation and the State Engineer.    The Recommendations are valid for calendar 
years 2009 through 2012, unless a shortage is declared in any of those years, in which 
case, the term of these Recommendations shall end on January 1st of the year following 
the shortage year. If no shortage is declared during the term, these Recommendations 
shall terminate on January 1, 2013, unless terminated earlier or extended by agreement of 
the endorsing parties. 
 
8.  Waiver of Liability 

 
No party endorsing the Recommendations shall hold another endorsing party responsible 
or liable for any damages or claims that may occur or arise as a result of implementing 
the Recommendations presented herein, including as a result of analyses, decisions or 
operations made under the Recommendations; provided that the other endorsing party 
fulfills its commitments and obligations as expressed herein.  In the event that an 
endorsing party does not fulfill its commitments and obligations as expressed herein to 
the detriment of other endorsing parties and the matter cannot be resolved through 
dispute resolution as provided in section 5 above, the endorsing parties reserve the right 
to seek appropriate remedies, if any, under applicable law in state or federal court. An 
endorsing party’s remedies shall not be limited to the enforcement of any commitment or 
obligation as expressed in the Recommendations provided herein and may include 
remedies that would be available to any party that has not endorsed the 
Recommendations.  This provision shall not be construed to: (1) waive the sovereign 
immunity of any Indian tribe; or (2) constitute a consent to tribal jurisdiction by any 
party.  The endorsing parties waive no rights with regard to non-endorsing water users in 
2009 or thereafter. 
 
9.  Endorsing Parties 

 
The following entities are endorsing parties to the Recommendations herein: 
 The Navajo Nation 
 The Jicarilla Apache Nation 
 The City of Farmington 
 Public Service Company of New Mexico 
 Arizona Public Service Company 
 BHP Billiton 
 Hammond Conservancy District 
 Bloomfield Irrigation District 
 Farmers Mutual Ditch 
 Jewett Valley Ditch 



 

EXHIBIT I 

Guidance on the Preparation of Deviations 



  

   
     

  
    

 
  

  
     

    

           
             

          
             

            
     

        

            

          
 

           

             
      

          

           

          

          

          



  
 

       
 

        

            
    

 

             
              

               
             

               
              
       

             
               

              
            

           
             

           
             

            
         

            
           

             
       

          
             

         
            

              
             

      

           
             



 
 

             
 

 

            
                

                  
           

            
           
            

           
            

       

            
 

            
        

      

             
           

             
           

            
            

           

            
           

           
          

         

           
                

              
             

             
              

            
           



 
 

             
               

             
              

             
             

              
      

          
            

               
             

              
             

             

             
           

            
              
              

             
             

            

           
              

              
             
           

           
              

           
              

          
              

             
          

              
            

               
               









 
 

 

   

    

             
             
              

  

 

          
            

         

   

   

               
                

 

 
 

 

              
      

 




