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Drainage ................................................................ aq. Id.. 
lleaerToir I 

Blentioa 
Coneerwation PoOl•••••••••••••••••••••••••••••••••••••••••••••••tt., •••• 1. 
Flood control paol (apill.af oreat) ••••••••••••••••••••••••••••• tt., a.a.1. 
SpillWJ design surcharge lewel ••••• · •••••••••••••••••••••••••••• tt., a.a.l. 

Area • 

Top ot oonaervatian pool••••••••••••••••••••••••••••••••••••••••••••••••ao• 
.Spillway creat••••••••••••••••••••••••••••••••••••••••••••••••••••••••••ao• 
Top ot .addle dikea••••••••••••••••••••••••••••••••••••••••~••••••••••••ao• 

C&paoity (Gl'OU) • 
Allowance or aecu...nt ••••••••••••••••••••••••••••••••••••••••••••••• ao.-tt. 
Conaer.ation Pool ••••••••••••••••••••••••••••••••••••••••••••••••••• ao.-tt. 
Spillway creat••••••••••••••••••••••••••••••••••••••••••••••••••••••ao.-tt. 
Spillva1 deaign surcharge leTel ••••••••••••••••••••••••••••••••••••• ao.·-rt. 
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Freeboard•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••tt. 
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Crest length ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• rt. 
Crest elevat1on •••••••••••••••••••••••••••••••••••••••••••••••• rt., a.s.l. 
Design surcharge ••••••••••••••••••••••••••••••••••••••••••••••••••••••• tt. 
Discharge (Reaervoir at deaign surcharge leYel) ••••••••••••••••••••• c.r.a. 

Conservation OUtlet Worlca (gated) 
Inlet portal (invert eleYation) •••••••••••••••••••••••••••••••• tt., m.a.l. 
Exit portal (invert elevation) ••••••••••••••••••••••••••••••••• rt., a.a.l. 
Conduit length ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• rt. 
Conduit diameter ••••••••••••••••••••••••••••••••••••••••••••••••••••••• tt. 
Gate size (rectangular) •••••••••••••••••••••••••••••••••••••••••••• 1ncb ... 
Discharge (gate tully opened and reaerYOir at Bl. 1509) ••••••••••••• c.r.s. 

Flood control outlet worlca (ungated) 
No tlashboards ••••••••••••••••••••••••••••••••••••••••••••••••• rt., a.a.1. 
With all tlaahboarda ••••••••••••••••••••••••••••••••••••••••••• rt., a.a.1. 
Inlet portal (1nvert elevation) •••••••••••••••••••••••••••••••• rt., m.a.1. 
Exit portal (inYert ele•at1on) ••••••••••••••••••••••••••••••••• tt., a.a.l. 
~duit length•••••••••••••••••••••••••••••••••••••••••••••••••••••••••tt. 
tonduit diaena1ona ••••••••••••••••••••••••••••••••••••••••••••••••••••• tt. 
Discharge (reservoir at apill11ay creat) ••••••••••••••••••••••••••••• c.r.a. 

Reservoir deaign tlood 
Duration (intlow) •••••••••••••••••••••••••••••••••••••••••••••••••••• daya. 
Total volua•·•••••••••••••••••••••••••••••••••••••••••••••••••••••••c.-rt. 
Inflow peak ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• c.r.a. 
outnow peak ••••••••••••••••••••••••••••••••••••••••••••••••••••••• • o.t ••• 
Reduction in peak ••••••••••••••••••••••••••••••••••••••••••••••••••• c.r.a. 

Spillway design tlood 
Duration (intlow) •••••••••••••••••••••••••••••••••••••••••••••••••••• daya. 
Total volLme ••••••••••••••••••••••••••••••••••••••••••••••••••••••• ac.-rt. 
Intlow peak ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• c.r.s. 
Outflow peak •••••••••••••••••••••••••••••••••••••••••••••••••••••••• c.r.s. 
Reduction in peak •••••••••••••••••••••••••••••••••••.•••••••••••••••• c.r.s. 

•Baaed on surveys or 1968 & 1975. 
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NOTICE TO USERS OF THIS MANUAL 

Regulations specify that this Water Control Manual be published in 

looseleaf form, and only those sections, or parts thereof, requiring changes 

will be revised and printed. Therefore, this copy should be preserved in good 

condition so that inserts can be made to keep the manual current. 

EMERGENCY REGULATION ASSISTANCE PROCEDURES 

In the event that unusual conditions arise, contact can be made by 

telephone to the U. S. Army Corps of Engineers, Los Angeles District Office 

during official business hours (0730-1600, Monday through Friday), plus during 

non-duty periods of flood operations: 

Reservoir Regulation Unit (213) 894-4756 

) iii 
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I - INTRODUCTION 

1-01 Authorization. This Water Control Manual for Tat Momolikot Dam was 
prepared in compliance with regulations and guidelines set forth in the 
following directives: Engineer Regulation (ER) 1110-2-240, "Engineering and 
Design, Water Control Management", dated 8 October 1982; Engineer Technical 
Letter (ETL) 1110-2-251, "Engineering and Design, Preparation of Water 
Control Manuals", dated 14 March 1980; and Engineer Manual (EM) 1110-2-3600, 
"Engineering and Design, Management of Water Control Systems", dated 30 
November 1987. 

1-02 Purpose and Scope. The main purpose of this manual is to provide water 
control information for day to day use of Tat Momolikot Dam for essentially 
all foreseeable conditions. It also provides current information on the dam, 
the drainage area in which Tat Momolikot Dam is located, and the interagency 
coordination associated with this dam; Physical characteristics, hydrologic 
information, and structural details are provided. Because they do not apply 
to Tat Momolikot Dam, this manual does not address the issues of 
hydroelectric power generation or navigation. Watershed hydrologic 
characteristics preclude any application of hydroelectric power generation or 
navigation. 

1-03 Related Manual and Reports. Manuals and reports with data relevant to 
the regulations in this manual are listed in Table 1-01. 

1-04 Project Owner. Tat Momolikot Dam is under the jurisdiction of and is 
administered by the Bureau of Indian Affairs, as approved by the Secretary of 
the Interior and the Secretary of the Army. 

1-05 Operating Agencies. 

a. Bureau of Indian Affairs (BIA). The BIA is responsible for the 
operation and maintenance of the dam, reservoir, and intake and outake works. 

b. Corps of Engineers (COE). The COE has agreed to assist the BIA in 
the operation of the dam, if asked, and in the collection of hydrologic data. 

1-06 Regulating Agencies. A list of agencies together with a brief 
explanation of their functions related to reservoir operations are given in 
the following subparagraphs. 

a. Bureau of Indian Affairs. This agency is responsible for the 
operation and maintenance of the project. They have agreed to report local 
storm and flood conditions to the Corps of Engineers. 

b. Tohono O'odham Indian Tribe. The Tohono O'odham (referred to 
hereafter as O'odham and formerly known as the Papago) Tribal Council 
furnished to the Federal Government the rights to those lands required for 
the construction of Tat Momolikot Dam. They also guaranteed public access to 
the project lands and water areas for recreation and fish and wildlife 
purposes. All monetary benefits (less operation, maintenance, and 
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replacement costs) from operation of the project for uses other than flood 
control would accrue to the O'odham Indian Tribe. 

c. Department of the Interior. The Department of the Interior is 
responsible for the adjustment of all claims arising from the construction, 
operation, repair, maintenance, and periodic inspection of the project for 
purposes other than flood control. They are also responsible for the 
establishment and enforcement of floodway limits and regulations and for 
performing necessary work on the Santa Rosa Wash through the Papago, 
Maricopa, and Gila River Indian Reservations downstream from the dam to 
maintain the hydraulic capacity of the existing channel. See the Memorandum 
of Understanding (Exhibit D) for details. 

d. Corps of Engineers. Tat Momolikot Dam was designed and constructed 
by the COE. The Corps has agreed to assist the BIA in the operation of the 
dam and in the collection of hydrologic data. 

e. U. S. Geological Survey (USGS). This agency measured streamflow 
below the dam on the Santa Rosa Wash near Cockleburr stream gaging station 
from 1954 to 1980. The gage has been discontinued. 

f. Pinal County. The Pinal County Board of Supervisors is the agency 
responsible for local cooperation. They adopted Resolution No. 111069 on 
November 10, 1969, in which they agreed to: (a) hold and save the United 
States free from damages (downstream from the Papago Indian Reservation) 
arising from construction, maintenance and operation of the works for flood 
control and (b) hold and save the United States free from all damages arising 
from water-rights' claims resulting from construction, maintenance, and 
operation of the project for flood control. 

g. Independent Flood Control Districts. The Maricopa, Midway, and 
Stanfield Flood Control Districts have been established by the state 
downstream of Tat Momolikot Dam. The flood control districts are responsible 
for establishing and enforcing floodway limits and regulations for Santa Rosa 
Wash from the north boundary of the Papago Indian Reservation to Santa Cruz 
River (excluding Indian land) and maintaining the existing hydraulic capacity 
of the existing channel. 

h. National Weather Service (NWS). The National Weather Service office 
at Phoenix, Arizona will provide, upon request, weather forecasts and 
climatological reports for the region in which the project is located. 
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Table 1-01. Previously Issued Publications. 
(Chronological Listing) 

Title Date 

Vaiva Vo Irrigation Project, a feature of the Santa Rosa Wash 
Multiple Purpose Project, Papago Indian Reservation, Arizona, 
Bureau of Indian Affairs March 1963 

Interim Report on Survey for Flood Control, Santa Rosa Wash, 
Arizona, U. S. Army Corps of Engineers Aug. 1963 

Design Memorandum No. 1, Hydrology for Santa Rosa Wash (Tat 
Momolikot Dam and Lake St. Clair), U. S. Army Corps of Engineers April 1969 

DesignMemoraridumNo. 3, RealEstatef'or Santa Rosa Wash~(Tat 
Momolikot Dam and Lake St. Clair), U. S. Army Corps of Engineers Nov. 1970 

Design Memorandum No. 2, General Design for Santa Rosa Wash (Tat 
Momolikot Dam and Lake St. Clair), U. S. Army Corps of Engineers April 1971 

Tat Momolikot Dam, Gila River Basin, Santa Rosa Wash, Arizona, 
Dam, Outlet Works and Spillway Periodic Inspection Report No. 1, 
U. S. Army Corps of Engineers Nov. 1974 

Tat Momolikot Dam, Gila River Basin, Santa Rosa Wash, Arizona, 
Dam, Outlet Works and Spillway Periodic Inspection Report No. 2, 
U. S. Army Corps of Engineers Oct. 1975 

Tat Momolikot Dam, Gila River Basin, Santa Rosa Wash, Arizona, 
Dam, Outlet Works and Spillway Periodic Inspection Report No. 3, 
U. S. Army Corps of Engineers Dec. 1976 

Santa Rosa Wash, Arizona, Tat Momolikot Dam and Lake Saint Clair, 
Reservoir Regulation Manual, U. S. Army Corps of Engineers Jan. 1977 

Revised Sept. 1984 

Safety Evaluation of Existing Dams Report on Tat Momolikot Dalll., 
Bureau of Indian Affairs, Phoenix Area, Papago Agency, Arizona, 
Bureau of Reclamation, Division of Dam Safety 

Safety Evaluation of Existing Dams Report on Tat Momolikot Dam, 
Bureau of Indian Affairs, Phoenix Area, Papago Agency, Arizona, 
Bureau of Reclamation, Division of Dam Safety 
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II - DESCRIPTION OF PROJECT 

2-01 Location. Tat Momolikot Dam is located on the Papago Indian 
Reservation in Pinal County, Arizona. The dam is about 65 miles south of 
Phoenix, 60 miles northwest of Tuscon, and 20 miles south of Casa Grande. 
Indian Highway 15 can be taken from Casa Grande to its intersection with the 
dam's access road. The access road extends about 3-3/4 miles to the dam. 
The project location is shown on Plate 2-01. 

2-02 Purpose. Tat Momolikot Dam was constructed as a multiple-purpose 
reservoir project. The project was built to provide (a) protection against 
floods to downstream lands and improvements, (b) water conservation storage, 
(c) for development of irrigable lands, and (d) recreation and fish and 
wildlife facilities. The dam provides partial flood protection to 
development in the overflow area, which for the standard project flood would 

··e:x.eend·t~· Santa·-eruz -Wash,-about--33--miles to the--no1'-th, covering_SJ,000 __ _ 
acres, as shown on Plate 2-02. The water in the conservation pool was to be 
used for irrigation and for ground water recharge. Water related recreation 
was also to be set up. Some of the other recreational activities were to 
include fishing in the fish ponds downstream of the dam, hunting animals 
attracted to the water in the reservoir, and picnicing. Area redevelopment 
was to occur because of the increased jobs due to the operation and 
maintenance of the project. 

2-03 Physical Components. The Tat Momolikot Dam project consists of a 
compacted-earthfill embankment, a reservoir area, flood-control outlet works, 
water conservation outlet works, several detached dikes, a detached concrete 
spillway, pits for fish ponds, an overlook area, and two new roads. The 
components of Tat Momolikot Dam are shown on the site plan on Plate 2-03. 
They include: 

a. Main Dam. The main dam is a compacted-earthfill embankment with a 
crest length of 12,440 feet (ft) and a crest width of 20 ft. The 
longitudinal profile of the crest is cambered with a maximum elevation of 
1,559.5 ft mean sea level (MSL) near the center and a minimum elevation of 
1,557.5 ft MSL at either end. The elevation difference is due to a pipe 
running over the top of the dam that was used to carry pumped water over the 
dam from a well within the reservoir to the farm. The road along the dam 
crest has been raised to go over this pipe. See Photo 2-01. The maximum 
height above the original streambed is 75.5 ft. The slope of the downstream 
face is 1 vertical on 2.5 horizontal. The up$tream face has a slope of 1 
vertical on 3 horizontal above elevation 1,502.4 ft MSL; a slope of 1 
vertical on 10 horizontal between elevations 1,492 and 1,502.4 ft MSL; and a 
slope of 1 vertical on 5 horizontal below elevation 1,492 ft MSL. The 
upstream slope protection consists of a 1.5 ft layer of facing stone placed 
on 0.5 ft of bedding material and extends from elevation 1,502.4 ft MSL to 
the top of the dam. A 1-foot-thick stone facing is provided on the 
downstream slope for erosion protection. The embankment is composed of 
random fill with a 12-ft layer of select fill along the upstream slope. A 
10-ft wide central vertical sand drain extends from streambed to elevation 
1,509 ft MSL. The sand drain would discharge through a downstream, 5-ft-
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thick horizontal blanket, composed of layers of sand and gravel. The dam's 
east abutment is a natural hillside. The west end of the dam daylights into 
the sloping valley floor. The top of the dam is surfaced with a 12-ft-wide 
asphalt pavement and has 5 equally-spaced turnarounds. A 15-ft-wide asphalt 
ramp provides access to the conservation outlet tower bridge from the crest 
road. The main dam is shown on Plate 2-04 and in Photo 2-02. 

b. Outlying Dikes. Four dikes are located apart from the main dam. Two 
are saddle dikes to the east of the main dam. A third dike surrounds the Tat 
Momoli cemetery and a fourth dike protects the village of Tat Momoli. 

(1) Saddle Dikes. Two dikes are located on the eastern edge of the 
reservoir about five and six miles due east from the dam. The dikes are 
compacted, homogeneous earthfill structures with crest lengths of 1,440 ft 
and 1,195 ft, crest widths of 12 ft, crest elevations of 1,552.9 ft MSL and 
maximum heights of 4.5 ft and 5.5 ft, respectively. Both dikes are 
completely covered by a 1-foot layer of stone. The upstream and downstream 
slopes of both dikes are 1 vertical on 2.25 horizontal. The saddle dikes 
were constructed so that the spillway design flood would travel over the 
spillway and not flow through the passes into the adjacent valley. For 
floods larger than the spillway design flood, flows will overtop the saddle 
dikes before overtopping the main embankment. The saddle dikes were 
constructed with a crest elevation 4.6 feet lower than that of the main 
embankment in order to achiefve this sequence of overtopping. The saddle 
dikes are shown on Plate 2-12. 

(2) Cemetery Dike. The cemetery dike is a compacted-earthfill 
embankment with a crest width of 12 ft and side slopes of 1 vertical on 2.25 
horizontal. The dike consists of random fill and is entirely surfaced by a 
1-ft thick layer of stone. This dike completely surrounds the cemetery which 
is located in the reservoir area. The dike has a maximum height of 3 ft and 
has a crest elevation of 1,539 ft MSL. A ramp with a 6-inch-thick aggregate 
surface provides access over the dike. A 24-inch diameter corrugated metal 
pipe with a downstream flap gate provides drainage through the dike. Floods 
greater than the reservoir design flood would cause the reservoir to inundate 
the cemetery. The cemetery dike is shown on Plate 2-12 and in Photo 2-03. 

(3) Village Dike. A horseshoe shaped dike protects the new Tat 
Momoli Village from reservoir waters. The village is located about 4 miles 
southeast of the outlet works on the perimeter of the design reservoir. The 
old village in the reservoir area has been abandoned. The village dike is 
identical in structure and elevation to the cemetery dike, however, it 
reaches a maximum height of six feet. The village dike also has an access 
ramp and a drainage culvert that are similar to those built at the cemetery 
dike. Floods greater than the reservoir design flood would cause the 
reservoir to inundate the new Tat Momoli Village. The village dike is shown 
on Plate 2-12 and in Photo 2-04. 

c. Reservoir Area. Tat Momolikot Dam backs up a reservoir about three 
miles long and five miles wide. At the spillway crest (elevation 1,539 ft 
MSL), the reservoir covers an area of 11,790 acres and has a gross capacity 
of 198,547 acre-feet (ac-ft). At the top of the saddle dikes (elevation 
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1,552.9 ft MSL), the reservoir has an area of 17,495 acres and a gross 
capacity of 402,421 ac-ft, which includes a 40,000 ac-ft allowance for 
sedimentation. The allotted sediment-storage volume of 40,000 ac-ft in the 
reservoir was determined in a study based on silt-accumulation rates in 
existing reservoirs in the southwest United States. From this study the 
average annual silting rate was established at about 0.2 ac-ft per square 
mile. The distribution of the sediment deposit was assumed to vary in 
proportion to the reservoir area up to the spillway crest elevation of 1,539 
ft MSL. Gross capacity is the total volume in the reservoir below a 
particular elevation, whereas net capacity or flood control capacity is the 
gross capacity minus the sediment volume predicted to accumulate below this 
particular elevation. The reservoir limits are shown on Plate 2-03. Area 
and capacity curves based on the survey of 1968 and 1975 are shown on Plate 
2-05. This information is also tabulated in Table 2-01. A summary of the 
reservoir's storage allocation is shown on Plate 2-06. 

d. Wat:e:t -cotiservation Outret Works. · The outlet works for t:he water 
conservation pool is located along the east abutment of the main dam. Plate 
2-13 illustrates the water conservation outlet works. Discharge rating 
curves for full and partial gate openings are shown on Plates 2-14 and 2-15. 
Major components of the water conservation outlet works are described below. 

(1) Intake Tower. The intake tower is a reinforced concrete 
structure of square cross section, about 8 ft by 8 ft and is about 73 ft in 
height. The tower supports three external 42-inch-square slide gates. The 
gates, with intake elevations of 1,485 ft MSL and 1,493 ft MSL are on the 
south wall. The third gate with an intake elevation of 1,501 ft MSL is on 
the west wall. Trash racks protect the three external gates from debris 
blockage. The gates are shown on Photo 2-05. An internal 60-inch-wide by 
42-inch-high gate regulates flow from inside the tower into the outlet 
conduit. A 12-inch-diameter air vent is provided immediately below; the 
internal gate. All of the gates are operated by hand cranks located on the 
operating platform. The operating platform is at elevation 1,539 ft MSL. 
Access to the operating platform is by a bridge that has two 75-foot spans 
and a five foot walkway that leads to the main dam. The instrument house, 
located atop the outlet tower, has a floor elevation of 1549.5 ft MSL. The 
instrument house is reached by ladder from the operating platform. The 
outlet tower is illustrated on Plate 2-16 and in Photo 2-06. 

(2) Conduit. The reinforced concrete conduit is 5 ft in diameter 
and 448 ft long. The first 10 ft of the conduit transitions from a 
5-ft-square section to a five-foot-diameter section. Invert elevations in 
the conduit range from 1,485 ft MSL at the intake to 1,483.85 ft MSL at the 
exit. The invert slope is 0.0025. The conduit is shown on Plate 2-16. 

(3) Outlet Channel. The reinforced concrete outlet channel is a 
5-foot-wide rectangular section that extends 78 ft beyond the conduit is at a 
slope of 0.0025. The outlet channel is shown on Plate 2-16 and on Photo 
2-07. 
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Elevation 
Feet Above 
mean sea 

level 

1,480 
1,481 
1,482 
1,483 
1,484 
1,485 
1,486 
1,487 
1,488 
1,489 
1,490 
1,491 
1,492 
1,493 
1,494 
1,495 
1,496 
1,497 
1,498 
1,499 
1,500 
1,501 
1,502 
1,503 
1,504 
1,505 
1,506 
1,507 
1,508 

*l,509 
1,510 
1,511 
1,512 
1,513 
1,514 
1,515 
1,516 
1,517 
1,518 

Table 2-01 
AREA AND GROSS CAPACITY - TAT MOMOLIKOT DAM 

Capacity 

Acre-feet 

0 
5 

17 
34 
58 
87 

133 
204 
301 
424 
573 
769 

1,032 
1,363 
1,761 
2,227 
2, 778 
3,432 
4,188 
5,046 
6,006 
7,070 
8,240 
9,516 

10,897 
12,383 
13,986 
15,717 
17,576 
19,562 
21,676 
23,946 
26,399 
29,034 
31,853 
34,855 
38,050 
41,447 
45,046 

Area 

0 
8 

14 
20 
27 
37 
58 
84 

110 
136 
172 
229 
297 
365 
432 
508 
602 
705 
807 
909 

1,012 
1,117 
1,223 
1,328 
1,433 
1,544 
1,667 
1,795 
1,922 
2,050 
2,192 
2,361 
2,544 
2, 727 
2,910 
3,098 
3,296 
3,498 
3,700 

Elevation 
Feet Above 
mean sea 

level 

1,519 
1,520 
1,521 
1,522 
1,523 
1,524 
1,525 
1,526 
1,527 
1,528 
1,529 
1,530 
1,531 
1,532 
1,533 
1,534 
1,535 
1,536 
1,537 
1,538 

**l,539 
1,540 
1,541 
1,542 
1,543 
1,544 
1,545 
1,546 
1,547 
1,548 
1,549 
1,550 
1,551 
1,552 
1,553 
1,554 
1,555 
1,556 
1,557 

***l 557 5 

Capacity 

Acre-feet 

48,847 
52,850 
57,077 
61,547 
66,262 
71,221 
76,424 
82,006 
88,100 
94,709 

101,830 
109,465 
117,584 
126,160 
135' 191 
144,678 
154,622 
164,996 
175' 775 
186,958 
198,547 
210,540 
222,940 
235,750 
248,968 
262,596 
276,633 
291,091 
305,983 
321,308 
337,068 
353,261 
369,857 
386,828 
404, 172 
421,890 
439,982 
458,483 
477,427 
487 066 

Area 

Acres 

3,902 
4,115 
4,348 
4,592 
4,837 
5,081 
5,392 
5,838 
6,351 
6,865 
7,378 
7,877 
8,347 
8,803 
9,260 
9,716 

10,160 
10,575 
10,980 
11,385 
11,790 
12,195 
12,605 
13,015 
13,420 
13,830 
14, 245 
14,675 
15,110 
15,540 
15,975 
16,395 
16,780 
17,160 
17,530 
17,905 
18,295 
18, 720 
19,170 
19 400 

NOTE: Table from computed elevation vs. storage tables based on surveys of 
July 1968 and October 1975. Table revised in September 1984. 
* Conservation Pool, ** Spillway Crest, *** Top of Dam 
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(4) Stilling Basin. The 77-ft-long stilling basin is located 
immediately below the outlet channel. The stilling basin dissipates energy 
from high velocity discharges leaving the outlet channel. Energy is 
dissipated by the formation of a hydraulic jump. A diversion gate in the 
west wall of the stilling basin is used to divert water into the Vaiva Vo 
Irrigation Project. See Photo 2-08. Major components of the stilling basin 
include a parabolic invert drop, a transition for channel expansion, an 
8-ft-high by 10-ft-wide radial gate and a 42-inch-square diversion gate. 
Both gates can be operated by hand crank. The diversion gate will be used 
for delivery of water to the Vaiva Vo Irrigation Project. The radial gate is 
used for creating a head behind the diversion gate and for supplementing 
flood releases. It can be seen on Photo 2-09. The stilling basin is shown 
on Plate 2-16. 

(5) Auxiliary Outlet Channel. Water not diverted to the Vaiva Vo 
Irrigation Project can be discharged by opening the radial gate at the 
downstream-end-o-f the stilling basin.-· A-discharge-rating--curve- for this gate 
is shown on Plate 2-17. This water will flow into the auxiliary outlet 
channel, which empties into Santa Rosa Wash. The 700-ft-long auxiliary 
outlet channel has a trapezoidal cross section as shown on Plate 2-16. The 
invert slope is 0.0025. 

e. Flood Control Outlet Works. The flood control outlet works is 
located in the spillway at the northeast edge of the reservoir. A plan and 
profile of the outlet works is shown on Plate 2-07, and the discharge rating 
curve is shown on Plate 2-08. Major components of the outlet works are 
described below. 

(1) Approach Channel. The approach channel directs flow from the 
flood control pool into the outlet conduit. The approach channel consists of 
an excavated earth channel leading to a concrete section at the outlet 
conduit. A 13-ft-wide rectangular concrete channel extends about 60 ft 
upstream from the outlet conduit. Grooves in the channel walls permit the 
installation of 12-six-inch-high metal stop logs. Stop logs would function 
to block outflow and thus raise the conservation pool to a maximum elevation 
of 1,515 ft MSL. The vertical channel walls project upstream to meet the 
trapezoidal approach channel. The unlined portion of the trapezoidal channel 
has a base width of 13 ft, side slopes of 1 vertical on 2 horizontal and a 
length of about 1,000 ft. The entire approach channel is on an adverse slope 
of 0.002 and serves to train flow from the reservoir into the outlet conduit. 
The approach channel is shown on Plate 2-07 and in Photo 2-10. 

(2) Conduit. The conduit is an ungated reinforced concrete 
structure, rectangular in section, 12-ft-high by 13-ft-wide and 79.12 ft 
long. At the upstream end of the outlet conduit, the roof forms a 20-ft
long, curved transition. The conduit's invert is horizontal at elevation 
1,509 ft MSL. This invert elevation permits the formation of a 19,560 ac-ft 
reservoir that can be evacuated through the water conservation outlet works. 
The conduit is shown on Plate 2-09 and in Photo 2-11. 

(3) Outlet Channel. The walls of the 13-ft-wide rectangular conduit 
extend about 43 ft downstream from the spillway side slope into the 
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trapezoidal outlet channel. The trapezoidal channel has a 13-ft base width, 
1 vertical on 2 horizontal side slopes, concrete lining, and a length of 
about 310 ft to station 3S+OO. In this reach, the channel's bottom has a 
battery of 9-inch-high dentates that will reduce energy from the high 
velocity discharges emerging from the conduit, as shown on Plate 2-09. 
Between station 3S+OO and station 41+00, the trapezoidal outlet channel has a 
base width of 16 ft, side slopes of 1 vertical on 2 horizontal, and has a 
grouted stone protection on the west bank. Between station 41+00 and station 
67+10 a single unlined levee forms the channel's west bank. Rising ground 
forms the channel's east bank. The outlet channel is shown on Plates 2-07 
and 2-09 and in Photos 2-12 through 2-14. 

f. Spillway. A detached broadcrested spillway with a crest elevation of 
l,S39 ft MSL and a crest length of 1,000 ft is located in a saddle about one
half mile east of the right abutment of the dam. The spillway cross section 
is trapezoidal with side slopes of 2 vertical on 1 horizontal formed by a 
concrete sill. The spillway crest is atop a concrete lined embankment. The 
concrete lining is 1-ft thick and is keyed into bedrock on the downstream 
slope. This embankment has upstream and downstream slopes of 1 vertical on 
2.2S horizontal. The crest is 22 ft wide, paved, and serves as an access 
road to the dam. The upstream toe has an 18 inch layer of stone and the 
downstream toe has two rows of dentates, that will dissipate energy from 
spillway flow. The dentates are covered with backfill that will quickly be 
washed away by spillway flows. The ungated flood control outlet works passes 
directly through the spillway embankment. A sand and gravel drain underlies 
the concrete surfacing. The spillway plan and profile are shown on Plate 2-
10. The spillway can be seen in Photo 2-lS. Plate 2-11 shows the spillway 
discharge rating curve. 

g. Fish Ponds. Four borrow pits, 700 ft downstream from the dam, were 
to be utilized as settling basins to clarify water to be injected into the 
groundwater by recharge wells. The borrow pits were also designated to be 
used as fish ponds, however, due to lack of surplus water, they have never 
been filled and maintained. The fish ponds were excavated with side slopes 
of 1 on 1 to a bottom elevation of 1,468 ft MSL. Depths range from 12 ft to 
22 ft. The surface area would be about SO acres. The fish ponds were to be 
supplied with water from the conservation outlet works and from the wells. 
The U.S. Fish and Wildlife Service was to propagate fish in these ponds. The 
original plan of the ponds is shown on Plate 2-18. 

h. Overlook Area. The overlook area is on the hill just east of the 
right abutment of the dam. The area includes a 1,200 ft-long road, a parking 
area for nine cars, rest rooms, an overlook structure, a lookout point, and 
connecting footpaths. A plan view of the overlook area is shown on Plate 
2-19. 

i. Access Road. Access to the project is provided by a paved road about 
3-3/4 miles in length which extends from Indian Highway Route lS to the dam. 
The road consists of two 11-ft asphalt lanes with 3-ft shoulders and 
necessary culverts. The access road drainage system was designed for the 
SO-year-frequency storm. The access road is shown on Plates 2-20 and 2-21. 
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j. Village Road. Access from Indian Highway Route 15 to Tat Momoli 
Village and to the cemetery is provided by the village road. The road has a 
20-ft-wide driving surface made of aggregate. It includes pertinent drainage 
structures such as culverts and drainage ditches. 

2-04 Related Control Facilities. Downstream of the dam, the Tohono O'odham 
Farm's irrigation system consists of a main supply canal, a pumping plant, 
eleven turnout structures, concrete pipe laterals, risers, a concrete-lined 
ditch lateral, and 13 wells which can supply over 1500 acres with water for 
agriculture. Presently the irrigation project is farming 800 acres and has 
an average annual water consumption of 4000 - 4800 ac-ft. When water is 
released from the dam, the main supply canal receives irrigation water from 
the gated outlet conduit. The canal length is approximately 7 miles and 
within this 7 miles, 11 turnout structures supply water to laterals located 
every 1/2-mile along the east side of the canal. Risers are provided to 
distribute irrigation water to individual field border strips. During 

·· perlod-s of Tow or no··ftow-·from· the reservoir, ··wells located along the ··main 
canal and laterals discharge pumped water directly into the canal or 
laterals. See Photo 2-16. The farm has been relying on well water to 
irrigate the fields, due to low levels in the conservation pool. The ground 
water for the well field has been stable with runoff to the reservoir 
recharging the ground water aquifer. 

2-05 Real Estate Acquisition. On 22 July 1975 the Tohono O'odham Council 
passed a resolution that accepted the sum of $349,215 as full compensation 
for the 9,000.92 acres of flowage easements associated with the flood~control 
portion of the project. However, since its construction, Tat Momolikot Dam 
has not provided the recreational benefits that the Tribe envisioned, so they 
sought compensation for all easements required for the project in addition to 
those required for flood control. In October 1986, the United States' 
Congress awarded the O'odham Indians a settlement of $6,000,000 as fair and 
equitable compensation for the rights to the lands required for the 
construction of the dam and its reservoir. The Tohono O'odham Tat Momolikot 
Dam Settlement Act is Public Law 99-469 [H.R. 4217]; October 14, 1986. 

2-06 Public Facilities. At present, no public facilities have been 
developed at the project except for the overlook area. The BIA may construct 
and manage public facilities in the future. Such facilities could include 
picnic, camping, and fishing areas and associated components such as roads 
and comfort stations. 
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Photo No. 2-0 1. Pipeline Crossing over Dam Embankment. 

Photo 2-02. Upstream Face. of the Tat Momolikot Dam 
Embankment (looking west from the overlook area). 
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Photo 2-03. Tat Momolikot Cemetery and Dike 
(beyond the white crosses). 

Photo 2-04. Tat Momolikot Village Dike 
(looking north along the east village dike). 
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Photo 2-05. Conservation Outlet Works Intake Tower 
(view from upstream, within reservoir). 

Photo 2-06. Conservation Outlet Works Intake Tower 
and Access Bridge (looking southwest from the main 
dam embankment). 2-10 



Photo 2-07. Conservation Outlet Works Outlet Channel, 
Stilling Basin (foreground center), and Vaiva Vo Irrigation 
Project Canal (left from stilling basin; looking downstream 

from the main dam embankment). 

Photo 2-08. Conservation Outlet Works Stilling Basin and Vaiva Vo 

Irrigation Project Canal (background left; looking northwest from the road). 
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Photo 2-09. Conservation Outlet Works Radial Gate at the Downstream 

End of the Stilling Basin (view from outlet channel, looking upstream). 

Photo 2-10. Flood Control Out.let Works Approach Channel 

(view from spillway embankment, looking upstream). 
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Photo 2-11. Flood Control Outlet Works Conduit 

(view from approach channel, looking downstream). 

Photo 2-12. Flood Control Outlet Works Outlet Channel 
(view from spillway embankment, looking downstream). 
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Photo 2-13. Flood Control Outlet Works Outlet Channel 

(looking downstream at baffle blocks from within channel). 

Photo 2-14. Flood Control Outlet Works Outlet Channel 
at the Downstream End of the Single Unlined West Levee 
(looking northwest toward Santa Rosa Wash). 
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Photo 2-15. Upstream Slope of Spillway (view toward northeast). 

Photo 2-16. Water being pumped into an irrigation canal 

from a well on the Tonoho O'odham Farm. 
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III - PROJECT HISTORY 

3-01 Authorization. Tat Momolikot Dam was authorized by Flood Control Act 
of 1965, Public Law 89-298, Eighty-ninth Congress, First Session, approved 
October 1965. However, the final project plan differs from the 
Project-Document Plan (House Document 189, 89th Congress, 1st Session), which 
was the plan for flood control recommended in the Chief of Engineers' report 
dated 16 September 1964. The departure from the original plan was due 
primarily to the relocation of the dam about two miles further downstream. 
In relocating the dam additional changes that were made include: (a) the 
gross capacity of the reservoir at the spillway crest increased to 198,545 
ac-ft from 181,000 ac-ft; (b) the flood control capacity of the reservoir at 
spillway crest increased to 145,000 ac~ft from 126,000 ac-ft; (c) the height 
of the dam was increased to 75.5 ft from 66 ft above the streambed; (d) it 
deferred the proposed initial development of the recreation, and fish and 
wildlife -facilities -· in -t:he--reservoi-r area; .. (e)-the_lengths_ and height~ Qf 2 
compacted earthfill saddle dikes decreased to 1,440 ft and 1,195 ft from 
2,800 ft and 3,600 ft, respectively, in length and the height to 4.5 ft and 
5.5 ft from about 17 ft. 

3-02 Planning and Design. Prior to construction of the dam, the potential 
standard project flood (SPF) overflow area extended from the damsite to Santa 
Cruz Wash, about 33 miles to the north. The overflow would cover about 
57,000 acres and is shown on Plate 2-02. Populated areas subject to 
inundation include the communities of Maricopa, Stanfield, and the O'odham 
Village, Cockleburr. In 1969, 46,000 acres (80 percent of the overflow area) 
was found to be irrigable land and 31,000 acres were being cultivated. The 
economy of the Santa Rosa Wash is primarily based on agriculture. Over
pumping has depleted the ground water supply and has threatened to cause a 
reduction in crop acreage. In order to protect the population and 
agriculture in the overflow area, Tat Momolikot Dam and other flood control 
projects were proposed in the area. After considering many alternatives, Tat 
Momolikot Dam was found to be the best alternative to control the design 
flood, provide storage for sediment carried from the tributary drainage area, 
and provide water storage for the conservation of storm runoff. 

3-03 Construction. Construction of the dam began on 27 September 1972 and 
was completed on 27 June 1974. The total cost of the project was $7,657,000. 
Pueblo Construction Company began the work, but the project was finished by 
Western Construction Company. 

3-04 Related Projects. Tat Momolikot Dam is the primary regulating facility 
on Santa Rosa Wash. No major flood control structures are in the drainage 
basin above Tat Momolikot Dam. There are many small detention and diversion 
dikes that have been constructed by the BIA. The detention dikes capture 
very small runoff volumes but would have little effect on larger floods. 
There are also excavated stock tanks in the watershed that tend to reduce the 
peak flows and total runoff to the reservoir. The size of the stock tanks 
generally varies between about 2 and 500 ac-ft. The average structure 
capacity is around 10 to 15 ac-ft. Altogether these detention and diversion 
dikes and stock tanks number 300 to 400 and have a total volume of about 3500 
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ac-ft. Approximately 9 miles downstream of the dam, the local flood control 
districts have confined Santa Rosa Wash by constructing levees. The leveed 
channel of Santa Rosa Wash is 24 miles long to its confluence with Santa Cruz 
Wash. The design discharge capacity of the channel within these levees is 
5000 cfs. The leveed channel is shown on Photos 3-01 through 3-03. 

3-05 Modifications to Regulation. The water control plan presented in the 
1977 Reservoir Regulation Manual for Tat Momolikot Dam called for the 
establishment of a water conservation pool. Releases from the pool through 
the conservation outlet works were to be based upon: (a) the existing needs 
for water in the Vaiva Vo Irrigation Project; (b) maintenance of the water 
level in the fish ponds; (c) maintenance of the Lake Saint Clair water level 
for recreation; and (d) existing hydrologic conditions at the time of 
operation. The desired water surface elevation for the conservation pool is 
1509 ft MSL, however, flash boards can be installed to raise the pool level 
to 1515 ft MSL. To this date, the maximum elevation of the water in the 
conservation pool has been approximately 1501.5 ft above sea level and 
releases have only been made three times since 1980. 

3-06 Principal Regulation Problems. No problems have been encountered with 
regulation since the project was completed. However, the BIA has reported 
that the stop logs used to provide additional water conservation storage at 
the flood control outlet works approach channel, have been stolen. 
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Photo 3-0 t. Channelized section of the Santa Rosa Wash 

approximately 17 miles downstream of the dam (looking upstream). 

Photo 3-02. Bridge crossing over channelized section of Santa Rosa Wash 

approximately 17 miles downstream of the dam (looking downstream). 
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Photo 3-03. Highway and Southern Pacific Railroad Crossings 

over a channelized section of Santa Rosa Wash 

(looking upstream, near Maricopa). 
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IV - WATERSHED CHARACTERISTICS 

4-01 Geperal Characteristics. The Santa Rosa Wash drainage basin upstream 
of Tat Momolikot Dam (as shown on Plate 4-01 and 4-04) comprises 1,780 square 
miles and is in parts of Pima, Pinal, and Maricopa Counties. Nearly all of 
the watershed lies within the Papago Indian Reservation. The drainage area 
contains three major tributaries that join at the dam. The streams, which 
are ephemeral, descend the slopes of the mountains to alluvial plains where 
the watercourses are not well defined and are unstable due to sediment 
deposition and erosion. The Kohatk Wash to the west drains 301 square miles; 
the main Santa Rosa Wash drains an area of 683 square miles; and the Tat 
Momoli Wash to the east drains an area of 793 square miles. The lengths of 
the three main streams - Kohatk, Santa Rosa, and Tat Momoli Washes - are 38, 
51, and 60 miles, respectively. The gradients of the channels range from 
about 800 feet per mile (0.1515) in the headwaters to 12 feet per mile 

·-(0;002-3-) nearthe-damsite ;·· · Streambedpro:Hles-are shown-on Pla~e- 4-0i.. 
Vegetal cover in the Santa Rosa Wash watershed is sparse to medium 

density, consisting of various types of cacti, sagebrush, greasewood, and 
small trees such as mesquite and paloverde. This vegetation tends to be 
thicker and denser along and adjacent to the stream courses. There are areas 
with perennial grasses at the higher elevations. Covers of annual grasses 
occur in much of the basin after the winter rains. 

The Santa Rosa Wash drainage basin is part of the Gila River Basin (shown 
on Plate 4-03), which covers an area of 58,200 square miles, extending from 
the Continental Divide in New Mexico to where the river drains into the 
Colorado River. The drainage area comprises 5,600 square miles in New 
Mexico, 51,450 square miles in Arizona and 1,150 square miles in Sonora, 
Mexico. The Gila River which is 654 miles long, rises in an area of high 
mountains and plateaus and flows westward, in a generally central course 
through the basin, to a point on the Colorado River about 3 miles upstream 
from Yuma, Arizona. Much of the northern part of the basin is extremely 
irregular and rugged. The boundary elevations range from about 7,000 ft MSL 
to more than 12,000 ft MSL. The northern part of the basin is mostly drained 
by the Salt River, the largest tributary, which joins the Gila River near 
Phoenix. An extensive system of dams comprise the Salt River Project which 
provides power and water to Phoenix. There are also other large dams on the 
Verde and Agua Fria Rivers. The southeastern part of the basin consists 
largely of long desert valleys lying between north-south ranges of rugged 
mountains. In this region, Coolidge Dam forms the large San Carlos Reservoir 
on the Gila River. The southwest third of the basin consists essentially of 
broad, flat, low-lying desert valleys and isolated mountains of relatively 
low relief. Comparatively few localities are more than 4,000 ft NGVD in 
elevation. The elevation of the Gila River's mouth is about 130 ft NGVD. 
Painted Rock Dam, constructed and operated by the Corps of Engineers, is a 
large flood control structure located 126 miles above the Gila River's mouth. 
About 85 percent of the Gila River basin is tributary to Painted Rock Dam. 
Tat Momolikot Dam is located 110 stream miles upstream of Painted Rock Dam. 

4-02 Topography. The Santa Rosa Wash drainage area is bounded on the east 
by the Sawtooth, Waterman, and Roskruge Mountains; on the south by the 
Quinlan and South Comobabi Mountains; on the west by the Sierra Blanca and 
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Sand Tank Mountains; and on the north by the Vekol and Tat Momoli Mountains. 
Between the mountain ranges, there are some low divides where the drainage 
boundary is indistinct. Elevations in the area range from about 1,500 ft at 
the damsite to about 6,800 ft in the Quinlan Mountains. 

4-03 Geology and Soils. The soils in Santa Rosa Yash watershed are 
extremely varied. The mountains consist of weathered native rock, while the 
valley floors contain unconsolidated gravels, sands, silts, and the 
clays derived from these rocks. The rock materials are almost equally 
divided between schists, granites, and older volcanic rocks such as 
basalt, with some small amounts of limestone appearing in the northern part 
of the basin at the dam site. The soils of the mountain area are shallow 
and stony with occasional rock outcrops. Desert and semidesert soils occur 
in the hills and valleys. The valley surface soils generally range from fine 
silty clays to clay and are fairly deep. 

4-04 Sediment. Erosion of soil is widespread in the watershed; however, an 
insignificant amount of sediment has been transported to the reservoir area. 
The erosion problem is believed to be caused by the loss of ground cover due 
to livestock overgrazing. Efforts to eliminate the overgrazing problem have 
had limited success over the past forty or fifty years; however, recent 
methods of rotating grazing livestock in order to allow the land to rest 
after the grass has been grazed, have shown excellent results in maintaining 
a ground cover. Since the dam was completed in 1974, storms have not 
produced significant sediment deposits in the allocated sediment space. 

4-05 Climate. The climate is typically desert in character, with 
short, mild winters and long, hot summers. Much of the year is dry, but 
several light general winter storms and a few heavy summer thunderstorms 
usually occur each year. A summary of climatological data at Casa Grande, 
Arizona, located about 20 miles north-northeast of Tat Momolikot Dam, is 
given in Table 4-01. 

a. Temperature. Average daily maximum and minimum temperatures (degrees 
Fahrenheit) over most of the watershed range from about 65 and 35 
respectively to about 105 and 75 in summer. In the highest elevations of the 
watershed the values are about 20 to 25 degrees lower. High diurnal (day-to
night) temperature variations are characteristic of the region. All-time 
high and low temperature extremes are about 120 and 15 respectively in the 
lower elevations to about 100 and 0 in the highest mountains of the drainage. 
Significant periods of freezing are rare in the lower desert areas, but are 
common during the winter above 6,000 ft. Table 4-01 lists, among other 
items, the mean daily maximum and minimum temperature and record highest and 
lowest temperature for each month of the year at Casa Grande. 

b. Precipitation. The 30-year (1931-1960) normal annual precipitation 
(Plate 4-04, the most recent map available) ranges from about 9.0 inches at 
the dam to about 16.0 inches in the headwater area with an average of 10.8 
inches for the drainage area. The heaviest precipitation occurs in the 
summer, and the driest occurs during late spring (See Table 4-01). 

Table 4-01 also lists the mean and maximum monthly and annual 
precipitation, as well as the maximum daily precipitation for each month of 
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the year, at the1Tuscon\ station. Also listed in Table 4-01 are the 
probabilities (from--~--fo 95 percent) for each month of the year that the 
monthly total precipitation will be equal to or less than the indicated 
amounts. This table demonstrates that there can be great year-to-year 
variability in annual, monthly, and daily precipitation. 

A description of general winter storms, general summer storms, and 
local thunderstorms, all of which produce precipitation in the basin, are 
given in the following subparagraphs: 

(1) General Winter Storms. General winter storms usually occur 
during the period from December through March. They originate over the 
Pacific Ocean and move slowly eastward across Arizona. These storms last 
anywhere from a few hours to several days and can result in widespread 
precipitation over southern Arizona, with snow at the highest elevations. 

(2) General Summer Storms. General summer,storms usually occur 
dur~ng tne ·· p-eri-o-dAugust-through- early 0ctober-. 'I'hey-are associat:ed- -with an 
influx of tropical maritime air originating over Mexico and the adjacent 
tropical Pacific Ocean and enter the area from a south or southeast 
direction. Such storms are often associated with the remnants of a tropical 
hurricane. General summer storms are often accompanied by relatively heavy 
precipitation over large areas for periods of from 12 hours to 4 days. 

(3) Local Thunderstorms. The local thunderstorms can occur., at any 
time of the year, either during general storms or as isolated phenomena. 
However, they are most common during the period July through September, when 
the basin is frequently covered by moist, unstable air originating over 
Mexico or the Gulf of California. These storms cover comparatively small 
areas and result in high-intensity precipitation of short duration (up to 3 
hours). 

c. Snow. Snow falls occasionally at the higher elevations in the basin, 
but usually melts within a few days. The effect of snowmelt on floodflows in 
the basin is negligible. 

d. Evaporation. There are no evaporation data available for Tat 
Momolikot Dam or the watershed above, but data for pan evaporation in the 
desert areas of southwestern Arizona indicate that mean monthly evaporation 
ranges from 3-4 inches in early winter to 10-20 inches in early summer. 
Table 4-02 shows-this seasonal variation in mean monthly pan evaporation, and 
also reveals the great variation the occurs from one well-exposed location to 
another. Raw daily pan evaporation data from Alamo Dam support the range of 
figures shown in Table 4-02, and show that evaporation can greatly exceed 1 
inch per day during very dry, windy conditions. Further support can be 
obtained for evaporation stations in the Tucson area through the University 
of Arizona. 

e. Wind. The prevailing winds are from the east and are usually light, 
although severe windstorms occur at rare intervals as the result of local 
thunderstorms, tropical storms, intense winter storms, or unusually strong 
Great Basin high pressure cells. 
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Month 

Jan 

Feb 

Mar 

Apr 

May 

Jun 

Jul 

Aug 

Sep 

Oct 

Nov 

Dec 

Period of 
Record** 

Mean 

50.1 

53.2 

57.7 

64.4 

72.6 

81.9 

85.9 

83.9 

79.8 

69.3 

58.1 

51.1 

67.3 

Table 4-01 

CLIHATOLOGICAL DATA AT IUCSON. ARIZONA* 

Temperatures Precipitation 
(Degrees Fahrenbeit) Clnches) 

Maximum Minimum Mean Maximum Minimum 

87 16 .76 4.00 0 

92 20 .79 4.15 "T" 

92 20 .71 3.88 0 

102 27 .34 3.53 0 

107 38 .18 1.34 0 

111 47 .26 2.07 0 

111 63 2.25 6.24 0.25 

109 61 1.21 7.93 0 

107 44 1.21 5.11 0 

101 26 .69 4.51 0 

90 24 . 77 4.61 0 

84 16 1.02 5.85 0 

111 16 **11.09 7.93 0 

* National Weather Service climatological station at Municipal, Airport; 
320 07'N Latitude 110 56'W Longitude Elevation (ground), 2,854 feet. 

** Mean Annual 

Note: 1. Information taken from "Climatological Date, Arizona" by 
Weather Bureau, National Oceanic and Atmospheric Administration. 

2. Period of record is from January 1905 to March 1975. 
3. "T" indicates less than 0.01 inch of precipitation. 
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CA DWR 
NO. 

230202 

988502 

988750 

TABLE 4-02a. EVAPORATION STATIONS IN SOUTHWESTERN ARIZONA 

STATION LATITUDE LONGITUDE ELEVATION 
NAME (Degrees-Minutes-Seconds) (ft) 

Painted Rock Dam 33-04-08 113-01-48 560 

Davis Dam No. 2 

Yuma Citrus UAEF 

Yuma Field Sta 

35-12-00 114-34-00 

32-36-45 114-38-00 

32-48 114-34 

TABLE 4-02b. MONTHLY EVAPORATION 
(inches) 

657 

191 

135 

RECORD 
from-to 

8/74 5/88 

3/48 12/73 

1/21 12/73 

5/10 12/46 

· Paintea-RockuDanr··c-14•year-mean-)
Oc t Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

8.08 4.61 2.91 3.02 4.41 7.09 10.60 14.35 17.52 16.46 15.04 12.19 

Davis Dam No. 2 (26-year mean) 
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

10.75 8.03 6.89 6.54 7.05 9.72 12.28 15.90 18.07 18.54 16.81 13.86 

Yuma Citrus UAEF (53-year mean) 
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

7.64 4.76 3.50 3.70 4.72 7.60 9.96 12.83 14.13 15.28 13.50 10.63 

Yuma Field Station (37-year mean) 
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

5.39 3.46 2.48 2.52 3.35 5.55 7.16 9.37 9.92 10.15 9.02 7.32 

Data for Painted Rock Dam are compiled from Corps of Engineers records. 

Data for the remaining western Arizona stations (all adjacent to the Colorado 
River) are published by the California Department of Water Resources, in 
Evaporation from Water Surfaces in California, Bulletin 73-79, 1979. 

Note: Each evaporation station consists of a National Weather Service Class A 
Pan. Readings are adjusted for observed rainfall to yield net evaporation. 
Reservoir evaporation may be estimated by multiplying measured pan evaporation by 
a pan coefficient ranging from 0.6 to 0.8. 
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4-06 Storms and Floods. Historical accounts indicate that many damaging 
floods have occurred in the Gila River Basin. Sizable floods occurred in 
1884, 1891, 1916, 1926, 1937, 1957, 1962, 1964, 1977, 1980, and 1983. 
Indications are that these floods were the result either of general storms 
or, in a few cases, of tropical cyclones centered in or near the Gila River 
Basin. A summary of peak annual discharges and maximum mean daily discharges 
as recorded by the USGS stream gage on Santa Rosa Wash near Cockleburr for 
1954-1980 are included in Table 4-03. Table 4-04 gives the hourly maximum 
average inflow to Tat Momolikot Dam for 1974-1988. Brief descriptions of 
significant past storms and floods are given in the following subparagraphs: 

a. Storm and Flood of 3-8 September 1939. The storm apparently had two 
centers covering large areas, one northeast of the Imperial Valley in 
California and one east of Needles in Arizona. The unusually heavy 
precipitation during the storm was associated with three tropical cyclones 
originating off the west coast of Mexico, one of which traveled northward 
through the Gulf of California and dissipated over the lower Colorado River 
Valley. A total of 6 to 7 inches of precipitation fell over an area of more 
than 2,300 square miles within the center near Imperial Valley and over an 
area of more than 3,000 square miles within the center of the storm east of 
Needles, California. Precipitation intensities recorded by the Stations at 
Yuma and Phoenix were high. At Yuma, 2.17 inches of precipitation fell in 90 
minutes; and at Phoenix, 2.41 inches fell in 6 hours. lsohyets of the total 
storm precipitation are shown on Plate 4-05. No measurements of runoff were 
made in the Santa Rosa Wash area, but high peak discharges were measured on 
streams (with well-defined channels) near the centers of the storm. The Big 
Sandy River (a tributary of the Bill Williams River) below Burro Creek, at 
Signal, Arizona, had a peak discharge of about 100,000 cfs from an area of 
2,670 square miles. Picacho Wash at All-American Canal, near Yuma, Arizona, 
had a peak discharge of 37,000 cfs from an area of 41.5 square miles. 

b. Storm and Flood of 19 August 1954. The storm and flood of 19 August 
1954, according to available reports, were the most severe of record in the 
Queen Creek drainage area (approximately 60 miles northeast of the Santa Rosa 
Wash area). Very moist, warm, tropical air that originated over the Gulf of 
California entered Arizona from the south during the storm period, 
accompanied by widespread thunderstorm activity. Precipitation intensities 
were very high during small portions of the storm. An estimated 100 square 
miles of area (near the storm center) had over 5 inches of precipitation. 
Although the Santa Rosa Wash area was not hard hit by this storm, the peak 
discharge at the USGS gaging station known as Queen Creek at Whitlow Ranch 
damsite near Superior, Arizona (area 143 square miles), was estimated at 
42,900 cfs. 

c. Storm and Flood of 31 October 1957. The storm of 31 October 1957, 
which was of the general summer type, but with some winter characteristics, 
is noteworthy because of the hydrologic records available for the Santa Rosa 
Wash area. The storm was of tropical maritime origin. In and near the area 
the recorded precipitation varied from about 2 inches in the area around 
Stanfield to 1.05 inches at Picacho Reservoir, 1.89 inches at Sells, and 0.79 
inch at Ajo. Greater depths of precipitation in the headwaters of the 
streams were likely, but records of amounts are not available. The 
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precipitation continued with moderate to high intensities for a period of 2 
to 3 hours at most stations. The isohyets of the total storm precipitation 
are shown on Plate 4-06. The flooding of fields in the Stanfield-Maricopa 
area resulted from the failure of dikes along Santa Rosa Wash. A small 
conservation dam on Anegam Wash, a few miles west of Gu Achi, failed during 
the flood and caused several breaks in dikes protecting the road from Casa 
Grande to Quijotoa. The peak discharge of Santa Rosa Wash at Gu Komelik was 
estimated at 14,000 cfs and near Vaiva Vo at 10,000 cfs. 

Year** 

1954-55 
1955-56 
1956-57 
1957-58 
1958-59 
1959-60 
1960-61 
1961-62 
1962-63 
1963-64 
1964-65 
1965-66 
1966-67 
1967-68 
1968-69 
1969-70 
1970-71 
1971-72 
1972-73 
1973-74 
1974-75 
1975-76 
1976-77 
1977-78 
1978-79 
1979-80 

RUNOFF DATA -

Maximum Peak 
discharge 

Cubic -feet ·· 
per second 

1,150 
740 
492 

10,000 
4,120 

805 
892 

53,100 
4,180 
6,760 

433 
1,820 

302 
840 
514 
865 

6,110 
410 
762 
364 
580 
390 
291 

66 
51 

105 

Table 4-03 

SANTA ROSA WASH NEAR COCKLEBURR* 

Maximum Mean 
Date daily discharge 

Cubic-feet 
per second 

8 Aug 1,040 
24 Jul 434 
12 Aug 212 
1 Nov 4,040 

13 Jul 1,460 
30 Jul 580 
27 Jul 443 
27 Sep 22,000 
14 Sep 798 
25 Jul 2,370 
4 Sep 176 

14 Sep 847 
26 Jun 190 
28 Jul 600 

8 Aug 115 
10 Aug 518 
4 Aug 2,230 

14 Aug 195 
21 Oct 568 

2 Aug 24 
17 Jul 45 
25 Sep 18 
17 Jul 19 
13 Feb 5.1 
17 Jan 4.3 
24 Aug 2.5 

*Latitude 32 40'00"N; longitude 11 55'40"W; in SWl/4, Sec 2, T. 

Date 

8 Aug 
24 Jul 
18 Jul 

1 Nov 
13 jul 
31 0ct 
31 Aug 
27 Sep 
16 Aug 
13 Aug 
14 Aug 
13 Sep 

6 Aug 
15 Dec 

8 Aug 
10 Aug 
4 Aug 

14 Aug 
21 Oct 

2 Aug 
17 Jul 
25 Sep 
19 Jul 
13 Feb 
17 Jan 
24 Aug 

95, R. 4E. Papago Indian Reservation on right bank 3-1/2 miles south 
of Cockleburr, 1-1/8 miles north of Tat Momolikot Dam. Data from U.S.G.S. 
Water Records of Arizona. Station was discontinued in September 1980. 

** 1 October to 30 September, inclusive. 

4-7 



TABLE 4-04 

MAXIMUM AVERAGE INFLOWS AND WATER SURFACE ELEVATIONS 

1-Hour Maximum Maximum 
Water Year Average Inflow (cfs)* Date Elevation (ft) Date 

1974 580 4 Aug 1490.40 4 Aug 
1975 550 29 Oct 1490.68 31 Oct 
1976 2820 25 Sep 1501.53 27 Sep 
1977 1180 18 Jul 1499.84 1 Oct 
1978 980 28 Dec 1494.78 13 Mar 
1979 246 21 Jul 1489.14 21 Jul 
1980 288 31 Jan 1486.55 1 Feb 
1981 1250 31 Jul 1493.45 31 Jul 
1982 905 12 Aug 1492.57 26 Aug 
1983 860 15 Aug 1492.46 30 Sep 
1984 2400 3 Oct 1499.63 4 Oct 
1985 80 28 Dec 1489.34 4 Oct 
1986 1040 26 Aug 1492.01 26 Aug 
1987 220 3 Aug 1488.00** 24 Sep 
1988 620 30 Jul 1491.59 31 Jul 

* Calculated from Reservoir Computation Sheets. 

** Estimated value. 

d. Storm and Flood of 25-26 September 1962. The unusually heavy 
precipitation during the storm was associated with Tropical Storm Claudia, 
which had originated off the west coast of Mexico. The main stream of moist 
air, which was about 70 miles wide, passed over Sells, the Tucson 
Mountains-Cortaro area, Oracle, and on into New Mexico. Heaviest rain fell 
during the night of 25 September and most of 26 September. A total of 4 
inches of precipitation occurred at Sells in a 10-hour period on 25-26 
September. Estimates of depths of 7 inches were made for two locations, 7 
and 12 miles west of the Arizona-Sonora Desert Museum. The peak discharges 
of Santa Rosa Wash near Vaiva Vo and Santa Rosa Wash at State Highway 84 
between Casa Grande and Stanfield were estimated at 53,100 cfs and 12,800 
cfs, respectively. 

e. Storm and Flood of March 1983. Following a wetter than normal winter, 
a heavy storm moved into southern Arizona from the southwest, dropping 
moderate rain throughout the region. Rain began late on 2 March and 
continued into 4 March, with a few lingering showers into 5 March. The 
heaviest rain fell late 3 March into early 4 March, with amounts estimated to 
be as high as 1 inch in 9-12 hours. Total precipitation at nearby stations 
included 1.65 inches at Casa Grande, 1.15 inches at Eloy, and 1.11 inch at 
Anvil Ranch. A little farther from the drainage area, .95 inch fell at Ajo, 
1.44 inch fell at Organ Pipe Cactus NM, and about 1 inch in the Tucson area. 
Since the US Geological Survey stream gauges on Santa Rosa Wash had been 
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discontinued in 1980, there were no streamflow measurements on the wash 
itself in 1983. There was no major inflow to Tat Momolikot Reservoir from 
this storm. 

4-07 Runoff Cbaracteristics. Little streamflow occurs except during and 
immediately following heavy precipitation. Climatic and drainage-area 
characteristics are not conducive to continuous runoff. Because of steep 
gradients, streamflow in the mountains increases rapidly in response to 
high-intensity precipitation and causes debris-laden flash floods to pass out 
onto the valley plains below. When the flood waters reach the valley plains, 
it spreads out as overland flow. The velocities and peaks are reduced, the 
debris is deposited, and a considerable amount of flow is lost to 
percolation. Vegetation has negligible effect on flood runoff, except where 
perennial grasses impede overland flow in the upper areas. 

4-08 Channel and Floodway Characteristics. Below Tat Momolikot Dam, the 
-natura.-:t water~-ourse--of-Santa--Rcrsa-Yash--extends- 9-;-0---miles;--In --this--reach-0 ---

br aided channels cover the streambed, which varies in width from about 500 ft 
below the dam to about 2 miles in the downstream end of the reach. Below 
this natural channel, the flood control districts have confined Santa Rosa 
Yash by the construction of levees. The leveed channel of Santa Rosa Yash 
extends 24 miles to its confluence with Santa Cruz Yash. Channel capacities 
of this reach were evaluated in August 1971. Rating curves based.on uniform 
flow depths and variable roughness coefficients were determined for 23 cross 
sections. For the leveed sections, the maximum capacity is defined as the 
discharge 2-1/2 feet (freeboard allowance) below the lower levee's top. The 
limiting capacity for the reach is about 5,000 cfs. In Exhibit B, plates lB 
and 2B show the plan and profile of this reach and the location of cross 
sections. Plate 3B is a cross section of the Santa Rosa Yash at Sta 1257+00. 
All 3 of the aforementioned plates were taken from the 1977 Reservoir 
Regulation Manual for Tat Momolikot Dam. Rating curves for the cross 
sections are available at the LAD Office. The Santa Cruz Yash extends about 
18 miles below its confluence with Santa Rosa Yash to its confluence with the 
Gila River. In this reach, the Santa Cruz Yash streambed is over 2 miles 
wide with many braided channels. The Santa Cruz Yash meets the Gila River 
about 80 miles upstream of Painted Rock Dam and about 10 miles upstream of 
where the Salt River meets the Gila River. Plate 4-07 exhibits the 
approximate travel time for outflow from the dam to reach downstream points 
of interest. 

4-09 Structures Affecting Santa Rosa Yash. Upstream of Tat Momolikot Dam 
there are many small diversion and detention dikes. They have little effect 
on large floods, but will divert or trap small flows. The few detention 
dikes upstream will most likely only trap 1 to 2 acre-feet of water each. No 
operational facilities exist upstream of the dam. 

Just downstream of Tat Momolikot Dam, some of the water released through 
the gated conservation outlet works conduit is diverted from the Santa Rosa 
Yash into the Vaiva Vo Irrigation Project canal. Approximately 9 miles 
downstream of the dam, Santa Rosa Yash is confined by levees for about 24 
miles. 
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4-10 Economic Data. 

a. Population. The Santa Rosa Wash drainage basin above Tat Momolikot 
Dam is sparsely populated and no population figures are available 
specifically for the watersheds above or below the dam. In 1988 the Arizona 
Department of Economic Security, Population Statisitics Section estimated 
Pinal County to have a population of approximately 110,300. Casa Grande was 
estimated to have a population of 18,685. The 1980 census counted 825 people 
in Arizona City and 7,203 people on the Papago Indian Reservation. Only 643 
people of the 7,203 on the Reservation were in Pinal County. The College of 
Business at Arizona State University has projected the population of Pinal 
County to be approximately 136,000 by July l, 2000. 

b. Agriculture. Agriculture is a major activity in Pinal County. The 
Arizona Agricultural Statistics Service published a 1988 Arizona Agricultural 
Statistics report, from which information for this section was taken. Crops 
and livestock are almost equally important to the revenue of the county. 

Crops which are planted include cotton, wheat, alfalfa, barley, principal 
vegetables, grapes, and citrus fruits. Cotton, which is the major crop, was 
planted on about 159,000 acres. Wheat was planted on 15,400 acres and 
alfalfa was planted on 11,600 acres. 

Livestock in Pinal County includes cattle, sheep, hogs and pigs. At the 
end of 1988 there were 120,000 head of cattle and calves, 36,000 head of 
sheep and lambs, and 9,000 head of hogs and pigs. These and other livestock 
and livestock products accounted for approximately one-half of the 
agricultural revenue for the county. 

c. Industry. Mineral development is a predominant industry throughout 
Pinal County. In 1987 approximately on quarter of the gross county product 
was from mining operations. Many mines can be found in the hills south and 
.east of' Tat Momolikot Dam. The only working mine in the vicinity of Tat 

: Momolilot is a copper mine that is about 9 miles south-southeast of the dam. 
Manufacturing operations are predominantly located in central Arizona. 

They include: chemical processing; manufacturing of stone, clay and glass 
products; printing and publishing; metal fabrication; primary metals 
processing; textiles and apparels; leather and leather goods; and especially 
manufacturing and assembly of electrical and electronic goods. 

d. Flood Damages. Since the construction of Tat Momolikot Dam there 
have been no flood damages downstream of the dam on Santa Rosa Wash. 
Releases from the dam have only occurred three times. Each time, the release 
was made through the water conservation outlet works and was only sustained 
for a short time. 
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V - DATA COLLECTION AND COMMUNICATION NETWORKS 

5-01 Hydrometeorological Stations. 

a. Facilities. 

(1) Reservoir Water Surface Recorder. Reservoir water surface 
elevations are continuously recorded. The Stevens A-71 graphic water surface 
recorder is in the instrument house located atop the conservation intake 
tower. The instrument is mechanically connected to a float and records the 
reservoir water surface in a 18-inch diameter float well that is located on 
the east face of the intake tower. The float well is screened such that only 
water surface levels above elevation 1,485 will be measured. 

(2) Reservoir Staff Gages. There are 14 adjustable 5-foot staff 
sections located on the upstream -slope of the dam, 'l'hese--sec tions -are
located just east of the conservation outlet tower. The staff gage system 
indicates reservoir water surface elevations from 1,485 to 1,555 MSL. See 
Photo 5-01. 

(3) Precipitation Gages. Long-term-recording precipitation gages 
were installed near Kohatk, Santa Rosa School, and Queens Well in Janul!ry 
1972. The Bureau of Indian Affairs services these gages every 4 month.s. 
These gages all use catch tank-float systems and are connected to Stevens A-
35 graphic recorders. In the near future these 3 gages will be replaced with 
tipping buckets and Stevens digital recorders. A tipping bucket rain gage is 
installed in the instrument house atop the intake tower. This gage provides 
current rainfall data. In the near future a Stevens digital recorder will be 
installed in the instrument house to provide the Corps with a tape copy of 
the rainfall data. The Corps of Engineers provided assistance for the,: 
operation and maintenance of the precipitation gages during the first three 
years of operation of Tat Momolikot Dam. 

(4) Stream Gages. In 1954, the USGS established 3 stream gaging 
stations on Santa Rosa Wash. The gage on Santa Rosa Wash at Gu Komelik was 
discontinued in 1959. The gage on Kohatk Wash near Chiapuk was discontinued 
in 1960. The gage on Santa Rosa Wash near Cockleburr was discontinued in 
September 1980. 

b. Reporting. Hydrologic data from Tat Momolikot Dam and the upstream 
and downstream watersheds are observed and reported in three different ways. 
Readings are made manually by BIA personnel, recorded automatically by gages, 
and reported in real-time by the telemetry system. 

(1) Manual. The BIA personnel can observe precipitation, water 
surface elevation, and gate settings. Reports are only given to the 
Reservoir Regulation Section when there is rainfall of 1-1/2 inches at Tat 
Momolikot Dam or at Casa Grande, or when the reservoir water surface 
elevation reaches 1,505 ft MSL. 
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(2) Recording Instruments. The recording instruments store data on 
paper tape, which can be removed at any time and is maintained on file by the 
BIA. See Photo 5-02. 

(3) Telemetr_y System. l.AD's data collection system for Tat 
Momolikot Dam is the Geostationary Operational Environmental Satellite (GOES) 
system. Via this system the LAD receives precipitation and water surface 
elevation information for Tat Momolikot Dam. GOES consists of a Digital 
Readout Ground Station (DRGS) at the Baseyard facility and hydromet gages 
connected to Data Collection Platforms (DCP's) located within Arizona, 
Nevada, and California. These DCP's transmit data to l.AD's DRGS through the 
GOES satellites, operated by the National Oceanic Atmospheric 
Administration's (NOAA's) National Environmental Satellite, Data, and 
Information Service (NESDIS). The transmisions are broadcast only at 
specifically assigned times (every 3 to 4 hours) for each DCP. The system 
provides near real-time data necessary for flood control operations and 
monitoring of the dam. 

c. Maintenance. Each operating agency is responsible for the 
maintenance of its own gage. 

5-02 Water Quality Stations. No water quality stations exist at Tat 
Momolikot Dam. 

5-03 Sediment Stations. No sediment stations exist for Tat Momolikot Dam. 
Instead, surveys will be conducted to determine the quantity and distribution 
of sediment in the reservoir, and to determine aggradation or degradation of 
the channels below the dam. Range lines, that are topographic cross 
sections, were established in fiscal year 1977. Resurveys of range lines 
will indicate the projects affect on sediment transport. Category "A" index 
ranges will be established in the reservoir area and Category "C" index 
ranges will be established in the downstream channel. Key range lines will 
be resurveyed every five years or after a major storm where the reservoir 
water surface reaches elevation 1,510 ft MSL (which ever comes first). If 
the range survey indicates a considerable change, the appropriate parts of 
the reservoir (usually the lower elevations) will be resurveyed to establish 
a new elevation-capacity relationship. 

5-04 Recording Hydrologic Data. Hydrologic data are collected for 
evaluating past and predicting future effectiveness of Tat Momolikot Dam. 
The accumulation of such data will be valuable for future hydrologic 
predictions for both flood control and water conservation. 

Each agency maintains records of its own data. The U.S. Army Corps of 
Engineers maintains a file of data from its recording and telemetry gages at 
the District's Base Yard Office. The BIA records the data from its manual 
observations and maintains these records on file. 

5-05 Communication Network. There are no permanent attendants, telephones 
or radios located at the Tat Momolikot Dam. Communications would only be 
achieved by courier. 
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5-06 Communication With Project. 

a. Regulating Office witb Project Office. No routine communication is 
made between the COE and the BIA. A set of Standing Operating Instructions 
to the Project Operator for Water Control have been compiled for each dam. A 
copy of these instructions for Tat Momolikot Dam is included in Exhibit A of 
this manual. 

b. Between Project Office and Others. No routine communication exists 
between the BIA and other agencies about Tat Momolikot Dam. 

5-07 Project Reporting Instructions. The BIA will notify the lAD Reservoir 
Operations Center (ROC) (telephone number (213) 894-4756) when any of the 
following conditions occur: rainfall of 1-1/2 inches at Tat Momolikot Dam or 
1-1/2 inches at Casa Grande, or when reservoir water surface elevation 
reaches 1,505 ft NGVD. 

5-08 Warnings. The responsibility for issuing all weather watches and 
warnings and all flood and flash flood watches and warnings rests with the 
NWS. Local emergency officials of the O'odham tribe, cities, and counties 
are responsible for issuing any public warning regarding unusual overflows, 
evacuations, unsafe roads or bridges, toxic spills, etc. The BIA is 
responsible for providing these officials with current information, and when 
possible, forecasts of water surface elevations within Lake Saint Clair, and 
flow rates in Santa Rosa Wash downstream of Tat Momolikot Dam. The BIA's 
Supervisory Civil Engineers of Land Operations for the Papago Agency are 
authorized to make flood warnings on behalf of the BIA concerning water 
release from the dam. If an uncontrolled spillway flow or dam break~were 
imminent, the O'odham Tribal Police Department (telephone no. (602) 383-3280) 
and the Pinal County Sheriff's Office located in Stanfield (telephone no. 1-
800-352-3796 or (602) 836-8226) should be notified immediately so they could 
initiate evacuations. 
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Photo 5-01. Reservoir Staff Gage in Lake Saint Clair 
(looking upstream near the Conservation Intake Tower). 

Photo 5-02. Recording Instrument inside the Instrument House 

on top of the Conservation Intake Tower. 
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6-01 General. 
of Engineers or 
Rosa Wash water 

VI - HYDROLOGIC FORECASTS 

There are no official forecasts made by the U. S. Army Corps 
the National Weather Service for Tat Momolikot Dam. Santa 
quality is not monitored by any agency. 

a. Role of Corps. Although no formal hydrologic forecasts are made for 
Tat Momolikot Dam, the Corps of Engineers does monitor conditions at the dam 
and can make a general forecast for the area as needed. Any significant 
change in hydrologic conditions at the dam will prompt the LAD to notify 
pertinent agencies and coordinate with them when necessary. 

The LAD meteorologist.prepares quantitative precipitation forecasts 
(QPF's), when significant rain is forecast in any region of the district. 
The QPF assists in estimating the severity of the upcoming event and in 
scheduling personnel to work in affected areas. 

b. Role of Other Agencies. No other agency currently prepares forecasts 
of inflow to Tat Momolikot Dam. The NWS office at Phoenix, Arizona (phone 
number (602) 261-4000) will provide, upon request, weather forecasts and 
climatological reports for the region in which the project is located. Unit 
hydrographs for drainage subareas are presented in Table 6-01. These unit 
hydrographs may be applied to predict inflow when rainfall data in these 
subareas are available. 

Historical precipitation and streamflow data are available from the BIA, 
NWS, USGS, and others. These data, while not of use in real-time, are 
important to studies of historical storms and floods that aid in the 
development and refinement of computerized rainfall-runoff models. 

6-02 Flood Condition Forecasts. Forecasts of flood hydrographs are not 
currently made. However, inflow and precipitation conditions are collected 
and evaluated to provide a general prediction of flood situations. Using 
such information, an evaluation can be made as to whether an ongoing flood 
will increase or decrease over the next 24 hours. 

6-03 Conservation Purpose Forecasts. The maximum water surface elevation in 
the conservation pool since the construction of Tat Momolikot Dam has been 
approximately 1501.5 ft. This is 7.5 ft below the desired water surface 
elevation. As a result, only three releases have ever been made from the dam 
and no conservation-purpose forecasts are made. 

6-04 Long Range Forecasts. Since water is only rarely and briefly impounded 
behind Tat Momolikot Dam and since there are no major upstream flood control 
facilities, there is little if any, direct need for long-range forecasts in 
the operation of Tat Momolikot Dam. Thus, at this time, no long range 
forecasts are made for Tat Momolikot Dam. 

Only in the event of major impoundment at Lake Saint Clair, would a 
forecast of more than 1 day be of significance to the operation of Tat 
Momolikot Dam. In such a case, the forecast of another impending major storm 
or lack of such storm might influence the release rate of water from the dam 
in order to prevent or minimize downstream damages. 
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Table 6-01 

UNIT HYDROGRAPHS CORRESPONDING TO SUBAREA 
SHOWN ON PLATE 4-04 FOR SANTA ROSA WASH 

TIME Subarea Unit Hydrographs ((ft3/sec)/(inch/hour)] 
(hours) 

A B c D E F G 

1 390 250 960 370 320 130 680 
2 1,550 1,720 8,610 2,560 950 630 3,650 
3 3,490 4,410 27,890 6,590 2,050 1,130 10,050 
4 6,990 9,440 40,890 14,110 4,270 2,130 21,460 
5 13,200 16,050 24,610 24,000 7,110 3,750 37,670 
6 19,030 22,790 10,120 34,070 10,750 5,380 44,070 
7 27,370 18,510 5,880 27,660 14,850 7,760 31,970 
8 27,570 13,240 4,100 19,780 20,540 10,390 20,090 
9 20,580 7,600 2,870 11,360 19,750 13,640 11,870 

10 15,730 5,020 2,190 7,510 15,330 14,010 8,220 
11 10,290 3,800 1,500 5,680 12,330 11,760 6,160 
12 7,380 2,820 1,230 4,210 8,220 9,010 4,790 
13 5,630 2,450 1,090 3,630 6,000 7,630 4,110 
14 4,270 1,840 680 2,750 4,420 5,010 2,970 
15 3,490 1,470 680 2,200 3,480 4,000 2,510 
16 3,110 1,350 550 2,020 3,160 3,500 2,050 
17 2,720 1,100 410 1,650 2,530 2,500 2,050 
18 1,940 980 410 1,470 2,210 2,250 1,600 
19 1,940 980 410 1,470 1,900 1,750 1,370 
20 1,550 610 410 920 1,740 1,750 1,140 
21 1,550 . 610 410 920 1,420 1,380 910 
22 1,160 490 410 730 1,260 1,250 910 
23 1,160 490 410 730 1,110 1,130 910 
24 1,160 490 730 950 1,000 680 
25 970 370 550 790 880 680 
26 780 370 550 790 880 680 
27 780 370 550 790 750 460 
28 580 370 550 630 750 460 
29 580 250 370 630 630 460 ) 
30 580 250 370 630 630 460 
31 580 250 370 470 500 460 
32 580 250 370 470 380 460 
33 580 250 370 470 380 460 
34 390 250 370 320 380 460 
35 390 250 370 320 380 460 
36 390 120 190 320 380 230 
37 390 120 180 320 380 230 
38 390 120 180 320 380 230 
39 200 120 180 320 250 230 
40 200 120 180 320 250 
41 200 120 180 320 250 
42 200 120 180 160 250 
43 200 160 250 
44 200 160 250 
45 200 160 250 
46 200 160 130 
47 200 160 130 
48 190 160 130 
49 190 160 130 
50 190 160 130 
51 190 160 130 
52 190 160 130 
53 190 160 130 
54 160 130 
55 160 130 
56 160 130 
57 160 120 
58 160 120 
59 160 120 
60 160 120 
61 160 120 
62 120 ........... 
63 120 ) 64 120 
65 120 
66 120 
67 120 
68 120 
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VII - WATER CONTROL PLAN 

7-01 General Objectives. Tat Momolikot Dam and Reservoir was designed as a 
multiple-purpose project. It was built to provide (a) protection against 
floods to lands and improvements, (b) conservation storage, (c) for 
development of irrigable lands, and (d) recreation, and fish and wildlife 
facilities. It is operated independently of any other flood control facility 
or system. Flood waters are stored in the conservation pool, and released as 
the need for irrigation water arises. 

7-02 Major Constraints. Constraints that impact the regulation of Tat 
Momolikot Dam and Lake Saint Clair are: 

a. Channel Capacity. Below Tat Momolikot Dam the natural watercourse of 
Santa Rosa Wash extends 9.0 miles. In this reach, the streambed is a braided 

·· channeland-varies-in-width from-about--500 ft below--the dam to-about 2 -miles 
in the downstream end of the reach. Below this natural channel, local 
interests have confined Santa Rosa Wash by the construction of levees. The 
channel is leveed for 24 miles to its confluence with Santa Cruz Wash. 
Channel capacities of this reach were evaluated in August 1971. Rating 
curves based on uniform flow depths and variable roughness coefficients were 
determined for 23 cross-sections. The limiting cross sectional capacity for 
the 24 mile leveed reach is about 5,000 cfs. If the combination of dam 
releases and local runoff were greater than 5,000 cfs, it is likely that the 
levees would be overtopped and would fail. Levee failure could lead to 
flooding of agricultural fields and towns. 

b. Spillway Flow. Spillway flow has great damage potential. 
Immediately downstream of the Tat Momolikot Dam embankment is the Tohono 
O'odham farm which could sustain damage. Four miles downstream of the dam, 
the O'odham village of Cockleburr would sustain damage from the combined 
spillway flow and local runoff. In addition, individual farms and dwellings 
in the vicinity of Santa Rosa Wash would sustain damages. 

7-03 Overall Plan for Water Control. Tat Momolikot Dam and Lake Saint Clair 
is operated as a multiple-purpose facility on Santa Rosa Wash. It was built 
to provide flood protection, water conservation storage, irrigation water for 
downstream agriculture, and recreation facilities. The -Operational emphasis 
is storing water to maintain a pool for the above purposes. Plate 2-06, 
which depicts the storage allocations for Lake Saint Clair, shows that the 
entire space of the reservoir below elevation 1509.0 ft is devoted to 
conservation operations. Between elevation 1509.0 and 1515.0 ft (the maximum 
elevation to which the flashboards can be raised), the space can be used for 
either conservation or flood control or both, depending on whether 
flashboards are in place. The addition of flashboards to the flood control 
outlet works approach channel was made so that a minimum of 15,000 acre-ft of 
conservation storage could be maintained at all times in the future. The 
flashboards would be added individually as needed to offset the sedimentation 
in the basin. Assuming no sediment removal from the basin, the flashboards, 
once inserted, would be left in place. Elevation 1515.0 to 1539.0 ft (the 
spillway crest) is allocated to flood control. Between elevation 1539.0 and 
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1551.2 ft (the maximum reservoir water surface elevation for the spillway 
design flood), the space is used for spillway surcharge. The distance 
between elevation 1551.2 and 1557.5 ft (the top of the dam) is reserved for 
freeboard. 

7-04 Standing Instructions to Damtender. There are no permanent attendants, 
telephones or radios at the Tat Momolikot Dam. Communications from the 
damsite can only be achieved by portable radio. The "Standing Operating 
Instructions to the Project Operator for Water Control" for Tat Momolikot Dam 
and reservoir are given in Exhibit A. The project operator should follow the 
Standing Operating Instructions in Exhibit A. 

7-05 Flood Control. Floods of magnitude up to and including the reservoir 
design flood are controlled by the project such that peak outflows from the 
reservoir are safely carried in downstream reaches. Flood waters are 
released through a 12-ft high by 13-ft wide ungated conduit. The flood 
control outlet works do not include any mechanical equipment that permits 
adjustment of reservoir outflows. The flood control conduit capacity when 
the water surface elevation reaches the spillway crest (elevation 1539.0 ft) 
is 4, 960 cfs. .The reservoir design flood discharge of 4, 960 cfs would not 
exceed the downstream channel capacity of 5,000 cfs. The conduit capacity 
increases to 6,360 cfs when the water reaches the maximum elevation of the 
spillway design flood (1551.2 ft). At this water surface elevation, 134,240 
cfs of water would be flowing over the top of the spillway. If spillway flow 
does occur, the conservation outlet gates should be closed to minimize the 
downstream flow as much as possible. 

Although the reservoir design flood discharge and limiting cross 
sectional capacity of the leveed channel are nearly equal, it was concluded 
that the likelihood of the reservoir design flood discharge and significant 
local runoff downstream of the dam occuring simultaneously was slim. There 
is 15,000 ac-ft of water conservation space in the dam to be filled before 
the water even reaches the elevation of the flood control conduit invert 
without flashboards in place. With the flashboards in place there is 34,855 
ac-ft of storage behind the dam. It is not deemed economically viable to 
take any structural action when assessing the flood damages resulting from 
the rare event when the discharge from the dam and local runoff combine to 
exceed 5,000 cfs causing local downstream flooding. 

7-06 Recreation. The Tat Momolikot Dam water control objectives that exist 
for recreation have to do mainly with fish and wildlife (see paragraph 7-08). 
Tat Momolikot Dam is not operated to meet recreation objectives such as 
boating or swimming. 

7-07 Water Quality. Tat Momolikot Dam is not operated to meet specific 
water quality objectives. 

7-08 Fish and Wildlife. There are fish and wildlife water control 
objectives for Tat Momolikot Dam within both the reservoir and fish ponds 
downstream of the dam. If the reservoir were to be stocked with fish, it 
would be necessary to maintain an adequate water level to support them. It 
would be necessary to maintain their water level by occasionally releasing 
water into them from either the conservation pool or some other source (i.e. 
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wells). Water temperature and water quality should be considered when adding 
water to the fish ponds. Occasional impounding of water behind the dam is 
expected to intensify wildlife and thus, enhance hunting in the reservoir 
area. In the event that additional inflows to the reservoir occur while 
water is impounded behind it, the BIA would decide what releases may be made 
to keep the wildlife habitat in balance. 

Water needed for irrigation and lack of subsequent inflows continues to 
constrain the fish and wildlife water control objectives. 

7-09 Water Supply. The primary water supply objective is irrigation. The 
Tohono O'odham Farm just downstream of Tat Momolikot Dam is to be supplied 
with the 4000 - 4800 ac-ft per year of water it needs from the conservation 
pool whenever available via the Vaiva Vo Irrigation System supply canal. 
Releases are to be made as water is needed. 

This water control objective is the number one priority, so, unless water 
is left impounded behind the dam for ground water recharge, releases from the 
-dam-wlll :t'ef-±eet irrigation needs. 

7-10 Other. In the event of maintenance or construction on the downstream 
channel of the Santa Rosa Wash, the gated outlet for the conservation pool 
may be closed in order to reduce releases in support of such downstream 
activities. 

7-11 Deviation from Normal Regulation. There may be instances when~::it is 
necessary for the operation of Tat Momolikot Dam to deviate from thee-_ 
established flood control plan. Prior approval of deviations is required 
from the Reservoir Regulation Section, I.AD, except for emergencies and minor 
deviations as discussed below. 

a. Emergencies. Emergencies can take the form of drowning or other 
accidents, chemical spills, or failure of operation facilities. Necessary 
action should be taken immediately, so long as this does not create a 
worsened overall condition. For any action taken, assessment of the 
situation by those operating the dam should rely on their knowledge of the 
dangers involved. All concerned agencies should be informed of any 
deviations due to emergencies as soon as practical. 

b. Unplanned Minor Deviations. Unplanned instances arise where there is 
a need for minor deviations from the normal regulation of the reservoir, 
although they are not considered emergencies. Construction activities are 
the primary source of these deviations. Downstream maintenance of culverts, 
bridges, and channel sections are another reason for minor regulation 
changes. Each request is analyzed on its own merits. Consideration is given 
to the potential of flooding and possible alternative measures. Requests 
will be complied with, providing there are no adverse effects on the overall 
project regulation. Approval for these minor deviations should be obtained 
from the BIA when they involve the conservation pool or Reservoir Regulation 
Section, LAD when they involve flood control. Again, all deviations should 
be reported to the concerned agencies as soon as practical. 

c. Planned Deviations. There are planned instances which require 
deviations from normal regulation. Each condition will be judged on its own 
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merits. Sufficient data on flood potential, effect on the environment, 
reservoir and watershed conditions, possible alternative measures, benefits 
to be expected, probable effects on other projects, and useful purposes will 
be presented to the BIA and Reservoir Regulation Section, I.AD, along with 
recommendations for review and approval. 

d. Drought Contingency Plan. Tat Momolikot Dam and Lake Saint Clair has 
a storage allocation for water conservation. Santa Rosa Wash downstream of 
the dam has a natural bed making groundwater recharge possible. In the event 
of a drought, water would be impounded behind the dam in the conservation 
space, which can be increased by the insertion of flashboards into the flood 
control outlet works approach channel. Any such plan would be evaluated to 
ensure that the flood control purpose of the project would not be 
compromised. 
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VIII - EFFECT OF WATER CONTROL Pl.AN 

8-01 General. Tat Momolikot Dam's main benefits come from flood control and 
water supply. Potentially damaging floods to downstream development are 
controlled and a percentage of the water can be stored behind the dam to use 
for water conservation purposes (irrigation and recreation). Section 8-02 
discusses the major aspects of flood control at Tat Momolikot Dam for both 
the reservoir and spillway design floods. Sections 8-03 through 8-06 
describe the effects and benefits of the conservation: purposes. 

8-02 Flood Control. 

a. Spillway Design Flood. The spillway design flood represents the 
discharge and volume that would be expected from the most severe combination 
of critical meteorologic and hydrologic conditions that are reasonably 

·poss-ib}.e·-in-~he--regi..on.---Th-is .floodwould.result_fr.om_pr.obable_maxim.um 
precipitation occurring at a time when ground conditions were conducive to 
maximum runoff. The Hydrometeorological Section of the U. S. Weather Bureau 
estimated that the probable maximum precipitation would be 12.1 inches of 
rain in a 72-hour period. For the determination of flood runoff a constant 
rainfall loss rate of 0.19 inch per hour was estimated. The loss rate during 
periods with precipitation-intensity rates less than the 0.19 inch per hour 
would be 90 percent of the precipitation-intensity rate. Base flow was 
considered to compensate for percolation losses. The resultant peak 
discharge was 280,000 cfs and the volume of runoff was 455,000 ac-ft at the 
damsite. 

The spillway design flood was routed through the reservoir assuming the 
reservoir full to spillway crest at the beginning of the flood, the 
conservation outlet works closed, net capacity available, and the 12-ft by 
13-ft flood control outlet discharging at full capacity. A maximum water 
surface elevation of 1,551.2 ft was calculated and the peak inflow of 280,000 
cfs was reduced to a peak outflow of 140,600 cfs (134,240 cfs spillway flow 
plus 6,360 cfs flood control outlet flow). See Plate 8-01 for the spillway 
design flooding routing. 

b. Standard Project Flood. The standard project flood is the reservoir 
design f~ood for Tat Momolikot Dam. The reservoir design flood is expected 
to occur from the most severe combination of meteorologic and hydrologic 
conditions that are reasonably characteristic of the geographic area. The 
reservoir design flood was based on the occurrence of a synthetic storm equal 
in magnitude to that of 3-8 September 1939. The storm was transposed 
directly over the drainage area in such a position that the largest possible 
discharge would result at the damsite. The three-day storm produced an 
average precipitation depth over the area of 6.40 inches. For the mountain 
areas a variable rainfall loss rate ranging from 0.35 to 0.15 inch per hour 
was used. For the valley areas a constant loss rate of 0.20 inch per hour 
was used. Over the total area loss rates were estimated at 90 percent of the 
precipitation when precipitation was less than the assigned loss rates, 
stated above. Effective total runoff resulting from the storm was computed. 
The average effective total runoff resulting from the storm was computed to 
be 2.44 inches over the total drainage area. Runoff from snowmelt was 
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104 year period of record. 

c. Damage-Discharge and Damage-Frequency Relationships. Plate 8-05 is 
the Damage-Discharge and Damage-Frequency Curves. These curves represent the 
amount of damage (in dollars) that can be expected from various floods and 
the frequency with which these floods may occur. The curves are based on 
1969 conditions and were computed in 1977 for the Reservoir Regulation 
Manual. The validity of these curves has not been studied since 1977, so it 
is possible that they are no longer valid. 

8-08 Other Studies. Presently, the COE is conducting a feasibility study 
for flood control on the Santa Cruz River. Five alternatives are being 
analyzed in which flows in the Santa Cruz River would be contained and/or 
diverted. One of the alternatives is the diversion of some of the water from 
the Santa Cruz River to behind Tat Momolikot Dam. The feasibility portion of 
the study is scheduled to be completed in 1991. If the alternative involving 
diversion to Tat Momolikot Dam were to be implemented, a new water control 
plan would be developed. 
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IX - WATER CONTROL MANAGEMENT 

9-01 Responsibilities and Organization. 

a. Corps of Engineers. Tat Momolikot was designed and constructed by 
the COE. The Corps has agreed to assist the BIA in the operation of the dam 
and in the collection of hydrologic data. Since the dam has an ungated flood 
control outlet there is no active regulation of floods through that outlet. 

Reservoir regulation criteria that are specified for Tat Momolikot Dam by 
the Corps are done so by the Reservoir Regulation Section of the I.AD. Table 
9-01 is an organizational chart depicting the chain of command for Reservoir 
Regulation decisions. 

The flood control regulations are subject to temporary modification by 
the Los Angeles District Engineer, Corps of Engineers, if found necessary in 
time of emergency. Requests for and action on such modifications may be made 
bythe- :fas-test-means-of-communicat-ions -available. The-action-takenshalLhe 
confirmed in writing the same day to the office of the BIA's Area Director 
and shall include justification for the action. 

In the event of a major storm, the Reservoir Regulation Section of the 
I.AD should be notified when 1-1/2 inches of rain falls at either Tat 
Momolikot Dam or Casa Grande, or when the reservoir water surface elevation 
reaches 1,505 ft MSL. The COE should also be notified in the event of any 
drastic changes in the condition of the dam or reservoir storage allocation. 
Once the flood waters have subsided, the Corps should be made aware of the 
condition of the dam and reservoir. 

b. Other Federal Agencies. The BIA has responsibility for the operation 
of Tat Momolikot Dam, although they do receive data and information from the 
COE and other federal and local agencies and inform these agencies of major 
decisions affecting Tat Momolikot Dam. As mentioned above in Section 9-0la, 
the BIA will notify the Corps of conditions at the dam during and after major 
flood events. The BIA is also responsible for maintenance of the project. 

The BIA's Regional Director may temporarily deviate from the flood 
control regulations in the event an immediate short-term departure is deemed 
necessary for emergency reasons. Such actions will be immediately reported 
by the fastest means of communication available. Actions shall be confirmed 
in writing the same day to the Los Angeles District Engineer, Corps of 
Engineers, and shall include justification for the action. 

The BIA is responsible for performing necessary work on the Santa Rosa 
Wash through the Papago, Maricopa, and Gila River Indian Reservations 
downstream of the dam to maintain the hydraulic capacity of the existing 
channel. 

c. State and County Agencies. The Maricopa, Midway, and Stanfield Flood 
Control Districts include the Santa Rosa Wash within their boundaries and are 
responsible for maintaining the hydraulic capacity of the Wash in their area. 

d. Private Organizations. No private agencies have operation or 
maintenance responsibilities for the dam or the downstream channel. 
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Table 9-01. 

Chain of Command for Reservoir Operations Decisions 

Corps of Engineers 
Los Angeles District 

District Engineer 

Water Control Decisions 

Title Phone: 

Chief, Engineering (213) 894-5470 
· - Division 

Chief, Hydrology & (213) 894-5520 
Hydraulics Branch 

Chief, Reservoir (213) 894-6915 
Regulation Section 

Chief, Reservoir 
Regulation Unit 

(213) 894-6916 

Office Phone Number: 

(213) 894-5300 

Operational and Maintenance 

Title Phone: 

Chief, Construction- (213) 894-5600 
Operations Division 

Chief, Operations (213) 894-5620 
Branch 

Chief, Operations and (818) 401-4008 
Maintenance Section 

9-02 Interagency Coordination. The BIA coordinates with other Federal, 
State, County, and local organizations, and informs the press concerning 
water control of Tat Momolikot Dam and Lake Saint Clair. 

a. Local Press and Corps Bulletins. The BIA is responsible for 
notifying the press regarding operations at Tat Momolikot Dam, but the Public 
Affairs Office of the Corps of Engineers, LAD, will assist if asked to do so. 
This notification is accomplished through both interviews and the occasional 
issuance of press releases. Neither the BIA or COE publicly issues flood 
watches or warnings, or other status reports of forecasts to the general 
public. These notifications are the responsibility of the NWS. 

b. National Weather Service. The BIA utilizes NWS data and forecasts to 
assist in the operation of Tat Momolikot Dam. The BIA and the COE share data 
with the NWS and other agencies both on a real-time basis and on a post-event 
basis. 

c. U. S. Geological Survey. The USGS will supply historical streamflow 
data to the BIA or the COE if requested. 

d. Other Federal. State. or Local Agencies. The BIA coordinates the 
flood control operation of Tat Momolikot Dam with the Corps of Engineers, 
LAD. Coordination with other federal, state, and local agencies generally 
only occurs in times of emergency. 
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9-03 Interagency Agreements. The BIA has a maintenance agreement with the 
Farming Authority of the O'odham Tribe for the main dam, spillway, and outlet 
channels. The BIA has an agreement with the Bureau of Reclamation to perform 
'Safety Evaluation of Existing Dams' (SEED) examinations and analyses and 
preparation of SEED reports. See Table 1-01 for a list of the above 
references. 

9-04 Commissions. River Authorities. Compacts. and Committees. Tat 
Momolikot Dam is not involved in any commissions, compacts, or other such 
formal multi-agency agreements. 

9-05 Reports. The BIA does not prepare any formal reports for Tat Momolikot 
Dam. 

As required by ER 1110-2-240 "Water Control Management", the LAD prepares 
reports for transmittal to the South Pacific Division Office concerning the 
operation of Tat Momolikot Dam: 

a. Annual Division Water Control Management Report. This report covers 
significant activities of the previous water year and a description of 
project accomplishments planned for the current year. 

b. Summary of Runoff Potentials in Current Season. This report is 
generally submitted monthly during the storm season (October 15 - April 15), 
and covers snow accumulation and runoff potential in the District. 
Supplemental reports are submitted in the event of severe situations .. 

c. Periodic Inspection. This report gives the condition of the dam and 
recommendations for any necessary repairs. 
Reports prepared by other agencies: 

d. Safety Evaluation of Existing Dams (SEED) Reports. This report is 
prepared by the Bureau of Reclamation approximately once every five years. 
It is a very extensive report covering all aspects of dam safety after 
examining the dam and analyzing the data. 
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Table 9-01. 
 

Chain of Command for Reservoir Operations Decisions 
 

Corps of Engineers 
Los Angeles District 

 
 Title Office Phone Number: 

 
 District Engineer (213) 894-5300 

 
 Water Control Decisions Operational and Maintenance 
 
 Title Phone: Title Phone: 
 
Chief, Engineering (213) 894-5470 Chief, Construction- (213) 894-5600 
 Division   Operations Division 
 
Chief, Hydrology & (213) 894-5520 Chief, Operations (213) 894-5620 
 Hydraulics Branch   Branch 
 
Chief, Reservoir (213) 894-6915 Chief, Operations and (818) 401-4008 
 Regulation Section   Maintenance Section 
 
Chief, Reservoir (213) 894-6916 
 Regulation Unit 
 
 
9-02 Interagency Coordination. The BIA coordinates with other Federal, State, 
County, and local organizations, and informs the press concerning water 
control of Tat Momolikot Dam and Lake Saint Clair. 
 

a. Local Press and Corps Bulletins. The BIA is responsible for 
notifying the press regarding operations at Tat Momolikot Dam, but the Public 
Affairs Office of the Corps of Engineers, LAD, will assist if asked to do so. 
This notification is accomplished through both interviews and the occasional 
issuance of press releases. Neither the BIA nor COE publicly issues flood 
watches or warnings, or other status reports of forecasts to the general 
public. These notifications are the responsibility of the NWS. 

 
b. National Weather Service. The BIA utilizes NWS data and forecasts to 

assist in the operation of Tat Momolikot Dam. The BIA and the COE share data 
with the NWS and other agencies both on a real-time basis and on a post-event 
basis. 

 
c. U. S. Geological Survey. The USGS will supply historical streamflow 

data to the BIA or the COE if requested. 
 
d. Other Federal. State, or Local Agencies. The BIA coordinates the 

flood control operation of Tat Momolikot Dam with the Corps of Engineers, 
LAD. Coordination with other federal, state, and local agencies generally 
only occurs in times of emergency. 
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TAT KOKOLIKOT DAM AND LAKE SAINT CLAIR 

OPERATION DIAGRAM 
(WATER CONTROL RELEASE SCHEDULE) 

ELEVATION AREA STORAGE FC CONDUIT SPILLWAY 
IN FEET IN IN CAPACITY CAPACITY 

KSL ACRES ACRE-FEET IN CFS IN CFS 

1557.5 Top of Daa 19,400 487 ,066 6,970 250,000 

1552.9 Top of Saddle Diltea 17,495 402,421 6,520 162,000 

FREEBOARD 0 
-1551.2- - Spillway Design Flood Max. Elev. - '-16,860-t----373,222- ......_ 6,360 - ..._ 134,240 -

SURCHARGE OPERATION ~ 

-1539.0-f- Spillway Crest ---------1-11, 790- -198,547- - 4, 960 --+--- 0 -

FLOOD CONTROL OPERATION 0 
(Elev. 1509 to 1539) 

143,547 Ac-Ft Flood Control Space 
35,438 Ac-Ft Sediment Space 

1-1515.0- - - - - - - - - - - -3,098- --34,855- - -580- -

Provisional Conservation Space 

---

.__1509.0--Top Conservation Pool ------'-2,050--19,562-+---- 0 --+----~ 
(Invert FC Conduit) 

1485.0 

1480.0 

CONSERVATION OPERATION 0 
15,000 Ac-Ft Conservation Space 
4,562 Ac-Ft Sediment Space 

Invert Conservation Outlet 

Bottom of Reservoir 

37 87 

0 0 

Action Required ll!Jen Water Ia In 'DI• Popla 

Described In 'Die Cbart At 'Die I.eft. 

~ Conservation pool (to 1509.0 ft, NGVD) will be operated by the 
~reau of Indian Affairs (BIA) . The civil engineer for the Land 

Operations Section of the Papago Indian Agency (P.O. Box 578, Sells, 
AZ, 85634, telephone no. (602) 383-3277 or -3224) shall notify the Los 
Angeles District (telephone no. (213) 894-4756 or FTS 798-4756) at the 
end of each month during periods of storage in the reservoir and 
provide the water surface elevation of the reservoir. Provisional 
conservation space ls part of the reservoir storage volWla allocated 
for sediment. Flash boards may be used to raise the invert elevation 
of the flood control outlet works to impound 6 additional feet of water 
from elevation 1509.0 ft. NGVD to elevation 1515.0 ft, NGVD. 

~ Flood control outlet shall be maintained free of trash and debris. 
'Ti:'e civil engineer of the Land Operations Section of the Papago Indian 

Agency shall notify Los Angeles District each day by telephone when in 
flood control operation and provide the storage, water surface 
elevation, inflow, outflow measurements and any supplemental 
information concerning the condition of the dam (cracks, erosion, 
status of atop logs, etc,), Water surface elevation should be read 
from the staff gage located on the upstream slope of the daa just east 
of the conservation outlet works. 

(';] W'hen water rises above the spillway crest, the Loa Angeles District 
~11 be notified as soon as possible; and again if any problem should 

develop. The main dam and saddle dikes will be patrolled frequently. 
Reporting shall continua aa specified in paragraph 2 above, 

t:) Should the reservoir water surface elevation rise above 1551.2 ft, 
'icfvD continue patrol of main dam and saddle dikes. Notify Los Angeles 

District as soon aa possible for instructions. Alert residents in the 
downstream flood plain and prepare for evacuation aa required. 
Reporting shall continue as specified in paragraph 2 above, 

SANTA ROSA WASH, ARIZONA 

TAT MOMOLIKOT DAM 

OPERATION DIAGRAM 

Pr1oared In occardanc• with Codi of 
Fedorol R19ulotion1 Tiiie 53 Port 208.11 

APPROVED:---,-~-..,.---------------
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 A-1

1. GENERAL 
 
a.  This exhibit is prepared in accordance with instructions contained 

in EM 1110-2-3600, paragraph 9-02, (Standing Instructions to Project 
Operators for Water Control), and ETL 1110-2-251 and pertains to duties and 
responsibilities of the dam tender (in the case of Tat Momolikot Dam, the dam 
tender is the BIA) in connection with the operation of Tat Momolikot Dam and 
the reporting of required hydrologic data. 

 
b.  Operational instructions to the dam tender (BIA) are outlined with 

specific emphasis on flood emergencies. This exhibit is designed to be used 
in conjunction with the rest of the water control manual. Plates and tables 
referred to in this exhibit that are used in the main body of the water 
control manual are not duplicated. Other plates or tables such as chain of 
command for reservoir operations decisions, etc., that are in the main body 
of the manual are referenced in this exhibit as necessary. This avoids 
duplication of work and the possibility of two versions of the table in the 
same water control manual. 

 
c.  The dam tender is required to have available at the dam other 

pertinent books that complement these standing instructions. These books are 
the current year's Orange Book - "Instructions for Reservoir Operations 
Center Personnel," and the "Operation and Maintenance Manual for Tat 
Momolikot Dam." 

 
2. RESERVOIR OPERATIONAL REQUIREMENTS 

 
The flood control objective for Tat Momolikot Dam is to minimize flood 

damage and the flood risk to public safety along the Santa Rosa Wash 
downstream from the dam. See paragraph 7-05 for a detailed description of the 
flood control operation of Tat Momolikot Dam. 

 
3. OPERATIONAL RESPONSIBILITIES 

 
The primary responsibilities for operating Tat Momolikot Dam are 

delegated to units of the Bureau of Indian Affairs (BIA) and Engineering 
Division and Construction-Operation Division of the Los Angeles District 
(LAD), U.S. Army Corps of Engineers, as outlined below. The chain of command 
for reservoir operations decisions in the LAD is given in Table 9-01. 

 
    a.  The Reservoir Regulation Unit (Reservoir Regulation Section, H&H 
Branch, Engineering Division) responsibilities are: 

 
  (1) Obtain current hydrometeorological data and weather forecasts for 

the region. 
 
  (2) Establish and update water control criteria for flood and 

nonflood periods and document in water control manual. 
 
  (3) Monitor meteorologic conditions, activate the Reservoir 

Operations Center (ROC), analyze current reservoir and hydrologic data, and 
issue appropriate water control instructions to the BIA (dam tender). 
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  (4) Initiate the call out of mobile channel observation teams. 
 
  (5) Coordinate the control of water with, and make notifications to 

pertinent organizations. Keep up to date on all temporary conditions and 
actions that are restrictive or that require a change to established water 
control practices. 

 
  (6) Prepare reports relative to the control of water at the reservoir 

and keep district management and higher authority offices informed of ongoing 
water control activities. 

 
  (7) Advise the District Engineer, through the chain of command, 

whenever there is evidence that Tat Momolikot Dam will not be able to provide 
flood protection along the Santa Rosa Wash. 

 
    b.  The Water Control Data Unit (Reservoir Regulation Section, H&H 
Branch, Engineering Division) responsibilities are: 

 
  (1) Assist in the operation and maintenance of all hydrologic 

recording and telemetry system equipment as requested. 
 
  (2) Calculate and maintain a record of all hydrologic data including 

stage, inflows, outflows, storage, weather data, etc. 
 

    c.  The Dam Tender's (BIA's) responsibilities are: 
 

  (1) Be present at the dam when significant rainfall or runoff occurs 
or as requested by the Reservoir Regulation Unit through appropriate 
organization channels. 

 
  (2) Ensure that all equipment at the project, including recording and 

indicating gages, gate mechanisms, power units, etc., are in good operating 
condition. 

 
  (3) Record and report all pertinent conditions at the dam such as 

erosion problems, condition of the embankment, hydraulic connections of stage 
recorders, hazardous public actions at the project, intensity of rainfall, 
and any other conditions pertinent to the safe and successful operation of 
the dam. 

 
  (4) Maintain records, including water surface elevations, 

precipitation amounts, and a log of all communications. 
 
  (5) Periodically test/operate the mechanical and electrical 

facilities and inspect all structures and equipment according to the 
preestablished schedule. 

 
  (6) Refer to the O&M manual for the instructions on actual operating 

procedures for all mechanical equipment. 
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4. GATE/VALVE OPERATION 

 
   There are no flood control outlet gates at Tat Momolikot Dam. 

 
5. NORMAL OPERATION PROCEDURES 
 
   Tat Momolikot Dam under normal operation procedures is operated as a 
multiple-purpose facility on Santa Rosa Wash according to the Operation 
Diagram provided at the front of this exhibit. The flood control outlet is 
ungated, so no regulation of flows through the flood control outlet can be 
achieved. For more information on flood control operation see paragraph 7-05 
in the main text. 

 
6. LIMITATIONS ON STORAGE 
 
   There are no legal limitations on storage, as the project boundary is 
above the maximum conservation pool water surface elevation of 1515.0 ft, 
NGVD. 

 
7. LIMITATIONS ON RELEASES 
 
   The maximum discharge that can be released without exceeding the 
downstream channel capacity is 5,000 cfs. This release would be nearly 
achieved when the flood control outlet conduit was flowing full and the water 
surface elevation reached the spillway crest at 1539.0 ft, NGVD. 
 
8. EMERGENCY DEVIATION FROM NORMAL REGULATION 

 
   Emergency departures from the regulation instructions issued by the ROC or 
the BIA may be required because of operating equipment failures, accidents 
such as a drowning, or other emergencies that require immediate action. The 
dam tender should contact the ROC when possible by telephone for instructions 
when the deviation involves flood control. The BIA's main office and other 
agencies should be informed as soon as practical. In most cases the dam 
tender will be required to act independently of others' instructions due to 
the lack of communication facilities at the dam. The ROC and BIA should be 
notified of departures from normal regulation as soon as possible. All other 
nonemergency deviations should be approved by the ROC and BIA in advance. 
 
9. EMERGENCY NOTIFICATIONS 

 
   Emergency notifications to local emergency officials are normally made by 
the BIA dam tender. The BIA's Supervisory Civil Engineers of Land Operations 
for the Papago Agency are authorized to make flood warnings on behalf of the 
BIA concerning water release from the dam. 
   The parties listed below are to be notified immediately upon declaration 
of an uncontrollable emergency. Notification should include: (a) description 
of the type and extent of emergency that exists or is impending; (b) advice 
to evacuate people from flood plains; (e) information on the time that the 
release of hazardous amounts of water began or is estimated to begin; and (d) 
the name of the person making the notification and a telephone number where 
an informed BIA representative can be reached. 
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a. Tohono O'odham Tribal Police Department (602) 383-3280 
 
b. Pinal County Sheriff's Office in Stanfield (602) 836-8226 
 1-800-352-3796 
 

   Upon completing the above notifications, the LAD office should be 
contacted. Document all notifications made and refer to the Orange Book, 
"Instructions for Reservoir Operations Center Personnel", for more 
information on additional desirable emergency notifications. 
 
10. MEASUREMENT OF HYDROLOGIC DATA 

 
   All measurements taken should be documented. During flood situations 
hourly measurements are usually sufficient. Measurements should include the 
reservoir staff reading (water surface elevation), the "tape" reading, 
incremental precipitation since the last reading, the time of these 
measurements, and the initiation and termination of spillway flow. When 
reporting these measurements, the dam tender should clearly describe the silt 
and debris situation at the outlet conduit. When instruments are not working 
properly or are stuck in the silt, the dam tender should not report the 
erroneous reading, but should rather state the instrument or staff problem. 
When debris or silt cause the flows to be deceptively perched above the 
invert or result in a loss of contact with a staff board, the dam tender 
should report a descriptive message identifying the limitation and 
quantifying the average streamflow depth and width or estimated reservoir 
depth as appropriate. 
 
11. REPORTS 

 
   There are no permanent attendants, telephones, or radios located at Tat 
Momolikot Dam. Communication with the dam tender can only be achieved away 
from the damsite. The BIA will notify the Reservoir Regulation Unit 
(telephone no. (213) 894-4756) when any of the following conditions occur: 
rainfall of 11/2 inches at Tat Momolikot Dam or at Casa Grande, and when the 
water surface elevation reaches 1505.0 ft, NGVD. Every call made will be 
noted, whatever its purpose.



  

  

EXHIBIT B 
 
 

EXISTING CHANNEL ON SANTA ROSA WASH 
 
 

TAT MOMOLIKOT DAM 
SANTA ROSA WASH 

 
 

Los Angeles District 
U. S. Army corps of Engineers 

 
December 1989 
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EXHIBIT C 
 
 

CODE OF FEDERAL REGULATIONS, 
TITLE 33, PARAGRAPH 208.11 
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SANTA ROSA WASH 

 
 

Los Angeles District 
U. S. Army Corps of Engineers 

 
December 1989 
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'absence of any Indication that further 
public comment would shed any new 
ll.cht on the matter, OSHA concludes 
that no cha.nee In the standard II war
ranted. Accordlncty, the sround-fault 
protection, standard at 29 CFR 
1910.309<c> and 29 CFR 1926.400<h>. as 
promulsated on December 21, 1976, la 
hereby reaffirmed. 
<Secs. 8<b> and ll<Cl, Pub. L. 91-598, H Stat. 
1593. 1599 <29 U.S.C. 955, 1157>; aec. 107. Pub. 
L. 91.5._ 83 StaL IHI <40 U.S.C. 333>; Sectt'· 
c.a.ry of Labor"• Order No. 9-'78 <U FR 
25059>: 29 CFR Part 1911.l 

Sisned at Wa.shlnrton. D.C .• thl.s 3d 
day of October 1978. 

Em.A BIRGRAll, 
A#Utant Sec:reta1'1/ of Labor. 

CFR Doc. '18-28817 Flled 10-12-78; 8:45 am] 

(3710-92-M] 

TiHe 33-Navigatlon and Navigable 
Waters 

CHAPTEI II-CORPS Of ENGINEERS, 
DEPARTMENT Of THE ARMY 

[ER 1110-2-241). 

PART 20l-fLOOD CONTROL 
REGULATIONS 

Use of Stonge Allocat.d fw flood 
Control and Navigation PurpoHI 

AGENCY: U.S. Army Corps of Engi
neers, DOD. 

ACTION: Final rule. 

SUMMARY: This revision of 33 CFR 
208.11 regulations prescribes the 
policy and procedure for regulating 
reservoir projects capable of regula
tion for flood control or DAYlgation 
and the use of storage &!located for 
such purposes and provided on the 
basis of flood control and navigation. 
The revised regulations are appllcabJe 
to dam and reservoir projects licensed. 
maintained. and operated under provi
sions of the Federal Power Act <41 
Stat. 1063 <16 U.S.C. 791CA»>. Pub. L 
83-436, and other similar authorizing 
legislation: a.s well as to reservoir pro
jects constructed wholly or In part 
with Federal funds u directed by sec
tion 7 of the Flood Control Act of 
1944. These regulations are Intended 
to establish an understandinc between 
project owners. operating agencies and 
the Corps of Engineers with regard to 
certain activities and responslbllltles 
concemlns water control management 
throughout the Nation In the Interest 
of flood control and navigation. Inter
ested persons were given until Novem
ber 2. 1977 <42 FR 57141> to subm.lt 
comments. No written comments were 
received. 
DATES: This regulation ls effective on 
October 15, 1978. 

IULES AND llGULATIONS 

ADDRESSES: HQDA <DAEN-CWE
HY> Washlnaton. D.C. 20314. 

FOR FURTHER INFORMATION 
CONTAcr: 

Mr. Edpr P. Story, Enstneerlns Di
vision, Civil Works Directorate. 
Office of the Chief of Englneen. 
Wa.shlnaton. D.C. 203H 202-e93-
7330. 

SUPPLEMENTARY INFORMATION: 
This final regulation l.s essentl&lly the 
same u the proposed rule <42 FR 
53637>, however, certain reordering 
bu been done of the reference mate~ 
&l presented In t 208.ll<b>. Specifical
ly, excerpt.a from sections 4<el, lO<a>, 
and lO<c> of the Federal Power Act 
have been added for improved clarity. 
Alscrhderat·Power Comml.sslon·order · 
No. 540 Issued October 31, 1975, and 
published November 7, 1975 <40 FR 
51998>. amendins t 2.9 of the Commla
sion's gener&l policy and Interpreta
tions which prescribed atandardJud 
conditions <Forms> for Inclusion In 
preliminary permit.a and licenses 
issued under part I of the Federal 
Power Act has been cited and appro
priately excerpted. Reference to and 
citation from article 33 of Federal 
Power Commission license No. 2009 
have been deleted ln lieu thereof. 

In addition to the proposed action. 
certain project names and pertinent 
data are added to and deleted from 
the list of projects shown In 
§ 208.llCe>. list of projects <42 FR 
53637>. The following projects are 
added to lhe"list of projects: 

<a> U.S. Anny Corps of Englneen, 
Missouri River Division area: Webster 
Dam and Lake. 

<b> U.S. Army Corps of Engineers, 
New England Division area: 

<ll Bear Swamp ·· Pumped Storage · 
Project. 

<Ii> Turners Falls Reservoir. 
<c> U.S. Anny Corps of Englneeni, 

nor..h Pacific Division area: 
Cl> American Falls Dam and Reser

voir. 
<ii> Anderson Ranch Dam and Reser-

voir. 
<iii> Arrowrock Dam and Reservoir. 
<Iv> Brownlee Dam and Reservoir. 
<v> Grand Coulee Dam and Franklin 

D. Roosevelt Lake. 
<vi> Hells Canyon Dam and Reser-

voir. 
<YID Kerr Dam and Flathead Lake. 
<viii> Mayfield Dam and Reservoir. 
<ix> Mossyrock Dam and Davisson 

Lake. 
<x> Oxbow Dam and Reservoir. 
<xi> Priest Rapids Darn and Reser

voir. 
<xii> Ririe Dam and Reservoir. 
<xiii> Rocky Reach Dam and Lake 

Entiat. 
<xiv> Ross Dam and Reservoir. 
<xv> Upper Bair.er Dam and Baker 

Lake. 

<xvi> Wanapum Dam and Reservoir. 
<xvii> Wells Dam and Lake Pate~. 
<d> U.S. Army Corps of Enrlneers. 

South Atlantic Division ares: Lewis M. 
Smith Dam and Reservoir. 

<e> U.S. Anny Corps of Engineers. 
South Paclflc Division area: 

m Indian V&lley Dam and Reservoir. 
<ll> Lemon Dam and Reservoir. 
<Ul> Navajo Dam and Reservoir. 
<Iv> Paolna Dam and Reservoir. 
<v> V&lleclto Dam and Reservoir. 
The followtns projects are deleted 

from the llat of projects: 
<a> U.S. Army Corps of Enslneers, 

South Altantlc Division area: H. Neely 
Henry Dam and Reservoir. 

<b> U.S. Anny Corps of Enslneers. 
South Pacific Division area: 

<I> Cawiey Dam and Reservoir: · 
ell> Devil Creek Dam and Reservoir. 

Nont.-The Chief of Enslnttn has deter-
mln~ that thla rule does not cont.&ln a 
major proposal nqulrtn& pttparaUon of an 
lnflaUon Impact statement under Executl\·e 
Order 11821 and OMB Circular A-107 <Stat
utory Authority Pub. L. 90-4831. 

Dated: October 10. 1978. 

CJuJu.Es I. McGnnns, 
Major~USA, 

Director of Civil Work.t. 

Section 208.11 Is revised to read as 
follows: 

I %08.11 Replationa for me of ato~e al
located for nood control or naviplion 
and/or proj«t operation al nHrvoin 
aubject to prncription of rulea and reg
ulaliona by lhe Sectttary of the Army 
ln the Interest of nood control and 
navigation. 

<a> Purpo$e.. This resulatlon pre
scribes the responsibilities and genera.I 
procedures for regulating reservoir 
projects capable of · reitUlation · ·· for 
flood control or navigation and the use 
of storage &llocat.ed for such purposes 
and provided on the basis or flood con
trol and navigation, exCt"pt projects 
owned and operated by the Corps of 
Engineers; the International Bound
ary and Water Commission, United 
States and Mexico: and those under 
the Jurisdiction of the International 
Joint Commission. United States, and 
Canada.. and the Columbia River 
Treaty. The Intent of this regulation Is 
to establish an understanding between 
project owners, operating agencies, 
and the Corps of Engineers. 

<b> Re&pouibilitiel. The basic re
sponsibilities of the Corps of Engi
neers regarding project operation are 
set out In the cited authority and de
scribed in the following paragraphs: 

Cl> Section 7 of the Flood Control 
Act Of 19~4 <58 Stat. 890. 33 U.S.C. 
'109> directs the Secretary of the Army 
to prescribe regulations for flood con
trol and navigation ln the following 
manner: 

ROHAL IEGISTU, VOL 43, NO. 199-RIOAY, OCT09H 13, 1971 
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B<"rTAft<"r. " shall be th• duty or the Sec· 
r.t.ary or War &o prescribe resulatlona for 
th• usr or storase allocated for nood control 
or na .. 11atlon at all rewrvolrs constructed 
wholly or In part Y.1th hderal funds pro
\'ld•d on th• basis or such purpoan. and the 
operation or any such project shall be In ac
cordantt '"Ith such r.sulaUons: ProtrllUd. 
That this 8«"tlon shall not apply to the Ten
nf'att Valley Authority, except that In case 
or dancu from floods on lhe l(\Y.rr Ohio 
and Nls.sisslppi Rl\·crs the Tennessee Valley 
Authority Is dtrected to ~ulalc: the rdc:asc: 
or .. ater from the Tc:nnrssc:c: Rl\·er Into the 
Ohio Rh-er In ac:cordanc:e with such Instruc
tions u may be: lasuc:d bY the War Dc:p&rt· 
ment. 

(2> Federal Eneru Reculatory Com
mission <formerly Federal Power Com
mission <FPC» licenses. 

<I> Responslbllitles of the Secretary 
of the Army and/or the Chief of Enct
neers 1n Federal Enercy Reculatory 
Commission <FERC> llcenslnc actions 
are set out in the Federal Power AcL 
Pertinent sections of that Act are 
cited herein. The Commission may 
also stipulate. as part of license condi
tions. that the licensee enter Into an 
IL&'l'eement w.·ith the Department of 
the Army provldln& for operation of 
the project during flood limes. In ac
cordance with rules and regulations 
prescribed by the Secretary of the 
Army. 

<A> Section 4<e> of the Federal 
Pov.-er Act requires approval by the 
Chief of Ene'ineers and the Secretary 
of the Army of plans of dams or other 
structures affecting the navi&able ca
pacity of any navigable waters of the 
United States. prior to issuance of a li
cense by the Commission as follows: 

The Commission Is hereby authorized and 
empowe~ to Issue licenses to citizens • • • 
for the purpose or constructlns. operattns. 
and m&lntaininc dams. 'lll&ter condulta, res
ervoirs. po,..erhouscs. transmission lines. or 
other project ...-orks necessary or convenient 
for the development and Improvement of 
na\'lcallon and for the drvelopment. trans· 
mission. and utilization of power across. 
&lor:c. from or In any of the at.rf'ams or 
other bodies of water over Y.-hlch Concreu 
has jurisdiction • • • Provided Jv.rlJ&Lr, That 
no license affectlnc the navlcable capacity 
of any na\'icable Y.-aters of the Unllc:d States 
shall be Issued until the plans of the dam or 
other structures affectlnc navlcatlon have 
been approVf'd by th• Chief of Enctneen 

, and the Secretary or the Army. 

<B> Sections lO<a> and lO<c> of the 
Federal Power Act specify conditions 
of project licenses lncludlnjt the fol
lowlnc: 

Cl> Section lO<a>. That the project adopt
ed • • • shall be such as In the Judcment of 
the Commission Y.-UI be best adapted to a 
compr•hensi\·e plan for lmprovlnc or devel· 
opine a ,..ater11·ay or waterways for the use 
or benefit or Interstate or foreicn commerce, 
for th• Improvement and uUllz&Uon of wa
terpower de,·elopment. and for other benefl· 
dal public use • • •. 

121 Section lO<c>. That the licensee shall 
• • • so maintain and operate aid woru u 

IULES AND IEGUL.ATIONS 

not to Impair nuicallon. and shall ronform 
to such rules and r.culatlons as the Com· 
miasion :may from time to lime pttKribe 
for the protecUon of life. health. and prop. 
~rty.• •• 

<C> Section 18 of the Federal Power 
Act directs the operation of any navl
satlon facllltles built under the provi
sion of that act. be controlled by rult!S 
and re&Ulations prescribed by the Sec
retary of the Army a.s follows: 

The operation of any nartcatlon facilities 
which may be constructed u part or or In 
connecUon with any dam or diversion struc
ture built under the provisions of this Act. 
whether at the upense of a licensee here
under or of the United St.ates. shall at all 
limes be controlled by such reasonable rules 

- ancl.r.e~ .. ln_t.h~. li:i1'erest . of navl1a
Uon: lncludlnc the control · of the pool 
caused by such dam or diversion structur. 
u mil)' be made from lime to time by lh• 
Secretary of the Anny,• • • · 

<II> Federal Power Commission order 
No. 540 issued October 31, 1975. and 
published November 7.1975 (40 FR 
51998>. amendlnc section 2.9 of the 
Commission's ceneral policy and Inter
pretations prescribed standardized 
conditions <forms> for Inclusion 1n pre
liminary permits and licenses Lssued 
under part I of the Federal Power Act. 
As an example. article 12 of standard 
form L-3. titled: "Tenns and Condi
tions of Ucense for Constructed Major 
Projects Affectlnc Navlcable Waters 
of the United States," sets out the 
Commission's Interpretation of appro
priate sections of the Act. which deal 
with navtptlon aspects, and attendant 
responslbllltles of the Secretary of the 
Army tn Ucensl.nc actions as follows: 

The Unllc:d Stat.ea specifically retains and 
salesuarda the ri&ht to use Y.-alc:r In such 
amount. to be delc:nnlned by the Secretary 
or the Anny. as may be n~ for the 
purposes of navtcaUon on the navlpble ,.,... 
temy affected; and the .operation of the . 
lJcensee. llO far u they affect the use, ator· 
ace and dlscharce from atorace of waten a!· 
fected bY the license. •hall at all tlme11 be 
controlled by auch reasonable rules and ~
ulaUons as the Secr.tary or the Army may 
prescribe In the lnlc:rest of na\·lcatlon. and 
u the Commission may prescribe for the 
prolc:cllon of life. health. and property, 
• • •. and the lJcensee shall release waler 
from the project reservoir at auch rate • • •. 
as the Secntary of the Army may prescribe 
In the Interest of navlcatlon. or u the Com
ml&slon may prescribe for the other pur
PCIMS herelnbefore mentioned. 

<3> Section 9 of Public Law 436, 83d 
Congress <88 Stat. 303> pro\•ldes for 
the development of the Coosa River, 
AIL and GL. and directa the Secretary 
of the Army to prescribe rules and res· 
ulatlons for project operation tn the 
Interest of flood control and navlaa· 
tion as follows: 

The operation and maintenance of the 
clams shall be subject to r.asonable rulQ 
and resulatlo~ of th• Secr.tary or the 
Army In the Interest of flood control and 
n&\1ptlon. 

4718S 

Jton.-Thla Resulallon ... 111 abn II<· •PPll
cabl• to dam and ft'l<"rvolr pro.lf'cl.5 O&>f'ra•f'd 
under pro,·isions of fulure lei;isln tl\'f' M"ts 
wherein the ~retary or th• Ann)· L~ dirttt· 
ed to prescribe rulf's and reculallor.s in the 
lnlc:rest of nood control and nu·lcation. The 
Chief of En1ineers. U.S . Army Corps or En· 
clnttrs. la df'lllcnated the duly authorl;:rd 
represent•llve of th• Secretary of th• Anny 
to exercise the authorit) set out In t hr ron
cresslonal acta. This reculation Y.-:11 nor111al· 
ly be Implemented by l•tLers or undersll<nd· 
Inc between the Corps cf Encinttrs and 
proJ«t o,..ner and Y.-111 Incorporate tht' pro
visions of such letters or understandinc 
prior to th• time construction r.ndt'rs the 
project capable or &lcnlflcant lmpoundmrnt 
of waler. A sat.er control qreemrnt signed 
by both parties will follow when delib<-rale 
lmpoundment first beclns or at such tlmr as 
the responsibilities of L"'IY COrptl·O•o:ttf'd pro· 
Jec:ts may be transferred to anothrr f'ntity. 
Promulptlon of this reculatlon f<'r a gi\'f'n 
proJ«t ,..Ill occur at such time u th .. name 
of the project appears In the F'a>DAL Rs:cas
Tat In accordance with the requlremf"nts or 
I 208.lhd>illl. When qreement on a •uter 
control plan canuo: 1-e rra.ched bet ,..,.,.n the 
corps and the project o.,·ner after coordma
Uon wllh all lnlc:re!ed parties. th• projC"Ct 
name will be enlc:red in lhr FEDnAL Rr.cts
TD and the Corps of Engineers plan will be 
the officials water control plan until Kuch 
time u dlffereDCes can be re110h'ed. 

<c> Scor;e and terminoloVlf. This reg
ulation applies to Federal authorized 
flood control and/or navigation stor
age projects, and to non-Federal pro
jects which require the Sectttary of 
the Anny to prescribe regulations as a 
condition of the license. permit or leg
islation. durln& the plannln&. design 
and construction phases. and through
out the life of the project. In compli
ance with the authority cited above, 
this re&Ulatlon defines certain activi
ties and responsibilities conccrnin& 
water control mana.ceaient throu&h· 
out the Nation In the Interest of flood 
control and navlptlon. In carrylns; out 
the conditions of thJs reaulation. the 
o..-ner and/or operatlnc agency v.:ill 
comply with applicable provisions of 
Pub. L 85-624, the Fish and Wildlife 
Coordination Act of 19S8, and Pub. L. 
92-500. the Federal Water Pollution 
Control Act Amendmenta of 1972. This 
reculatlon does not apply to loe&I 
flood protection works covemed by 
f 208.10, or to navigation facilities and 
associated structures which are other-

. wise covered by part 207 <Navigation 
Reir;ulatlons> of title 33 of the code. 
Small reservoirs. containlnc less than 
12.500 acre-feet of flood control or 
navtntlon storace. may be excluded 
from thls regulation and covered 
under f 208.10, unless apectrlcally re
quired by law or conditions ol the li
cense or permit. 

U > The terms ··reservoir" and "proj
ect" as used herein Include all water 
resource fmpoundment projects con
structed or modified. lncludln& natural 
lakes, that are subject to this regula
tion. 
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c2> The term ··project owner·· reff'rs <d> ~d11rcs. U> Condilimu 
to thP entity ~ponslble for malnte- d11ring pro~ct Jomudation. Durinc 
nanC't'. physlnl operation. and safety the plannlnc and deslcn phases. the 
of the project. and for carryln& out project o\\'Tler should consult with the 
the 11;ater control plan In the Interest Corps of Engineers re1ardin1 the 
of flood control and/or navlptlon u quantity and n.Jue of space to reserve 
pre!<crlbed by the Corps of Engineers. In the reservoir for fiood control and/ 
SPf"("ial arrangements ma)' be made by or navlpllon purposes. and for utlllza
lhf' projf'Ct ov.-ner ror "'operating agP.n- lion of the space. and other requlre
c-ies .. to pc~fonn these tasks. ments of the license. permit or condl-

. J · The term "IP.tter of understand- lions of the law. Relevant matters 
m1f· as used herein Includes state· that bear upon flood control and navl
meni.s which consummate this reiruia- sallon accomplishment include: runoff 
tion for any liven project and define potential. reservoir di.schuae capablll
the general provisions or conditions of ty. downstream channel chara.cterts
lhe local sponsor. or owner. coopcra- tics, hydrometeoroloelcaJ data collec
tion agreed to in the authortzinc Je&is- lion, flood hazard. flood damage char
lative document. and the requiremPnts aterlstlcs, real estate acquisition for 
for compliance with section '7 oL the~ flowaa:e requirements <fee and ease-
1944 "'Flood Control Act, the Federal ment>. and resources required to carry 
Po111;eT Acl or other speclAl COO¥TeS- out the water control plan. Advice 
sional act. This information will be may also be sou1ht on detennJnatlon 
specified in the water control plan and of and rerulatlon for the probable 
manual. The JettP.r of understanding maximum or other desliin flood under ••ill be signed by a duly authorized consideration by the project owner to 
rci::resentative of the Chief of Engl- establish the quantity of aurchariie 
neers and the project owner. A .. field storage space, and freeboard elevation 
v.;orklni agreement" may be substitut- of top of dam or embankment for 
ed for a letter of understandinc, pro- safety of the project. 
vided that the specified minimum re- <2> CoTJI& of Engineen tnvolvnnenL 
quiremcnts of the latter, as stated If the project owner Is responsible for 
abo\'e, are met. real-time implemenetatlon of the 

t4> The term ··water control agree- water control plan. consultation and 
ment·· refers to a compliatlon of water assistance will be provided by the 
ccntrol criteria. guidelines. diagrams, Corps or Engineers when appropriate 
release schedules. rule cun·es and and to the extent possible. Durinc any 
specifications that basically govern emereency that &ffects flood control 
the use of resPrvoir storage space allo- and/or navigation. the Corps of En&i· 
cated for nood control or navi1atlon..... neers_ may temporarily prescribe regu
and/or release functions of a water l.&tlon of flood control or navigation 
control project for these purposes. In storaee tiP&ee on a day-to-day <real· 
general. they indicate controlllnc or time> basis without request of the 
limitlnir rates of discharge and storaee project owner. Appropriate consldera
space required for flood control and/ lion will be given for other authorized 
or navigation. based on the runoff po- project functions. Upon refusal of the 
tential durln1 various seasons of the project owner to comply with relJU}a· 
year. tlons prescribed by the Corps of Engl-

( 5 > For the purpose of this reguls.- neers, a letter wW be aent to the proJ
tion. the term - water control plan" la eel owner by the Chief of En&tneers or 
limited to the plan of rerulatlon for a h1a duly authorl7.ed representative de
••ater resources project tn the interest scrlbin& the reason for the relJU}atlons 
of flood control and/or navigation. prescribed, eventa that have tran
The v.·ater control plan must conform aplr~ and notification that the proJ
with pro~ allocations of storaee ect owner Is in violation of the Code of 
capacity and downstream conditions Federal Re&ulatlona. Should an Im
or other requirements to meet all paase arise. In that the project owner 
functional objectives of the particular or the desl&nated operatfna entity per
proJect. actinc separately or in combl- s1sts In noncompliance with re&Ula
nation with other projects in a system. lions prescribed by the Corps of Ensi-

HI > The term -real-time" denotes the neers. measures may be taken to 
processing of current information or assure compllance. 
data In a sufficiently timely manner to <3> CoTJJI of Enginun tmplementa
influenre a physlclal response in the tWfl of real-time 10ata control dect
system belnc monitored and con- nona. The Corps of Enstneers may 
trolled. As used herein the term con- prescribe the contln~ reculatlon of 
notes • • • the analyses for and execu- fiood control storase apace for any 
tion of water control decisions for project subject to this resulation on a 
both minor and maJor flood eventa day-to-day <real-time> baals. When thla 
and for navigation. based on prevalllnc is the case, consultation and assistance 
hydrometeorologlcaJ and other condl- from the project owner to the extent 
tlons and constraints. to achieve em- possible will be expected. Special re
clent man:t.C'ement of water resource questa by the project owner. or appro
&>'stems. prlate operatln& entity, are prefel'Ted 

before the Corps of Encineers offers 
advice on real-time regulation daring 
surcharge storage utilization. 

<4> Water control plan and manual. 
Prior to project completion. 11.ater con
trol manaaers from the Corp.<; or Enel
neen will vi.sit the project and the 
area served by the project to become 
familiar with the water control facili
ties. and to insure sound formulation 
of the water control plan. The formal 
plan of re1ulation for flood control 
and/or navi1allon. referred to herein 
as the water control plan, will be de
veloped and documented in a wa~r 
control manual prepared by the Corps 
of En&ineers. Development of the 
manual will be coordinated with the 
project ownPr to obtain the necessary 
pertinent Information. and to insure 
compatibility ~th other project pur
poses and with surcharge rerulatlon. 
Major topics In the manual wtll in· 
elude: Authorization and description 
of the project. hydrometeorology. data 
collection and communication net
works, hydrolo&ic forecastin&. the 
water control plan, and water resource 
management functions. Including re
sponsibilities and coordination for 
water control declsionmaking. Special . 
Instructions to the dam tender or res
erTolr manager on data collection, re
portln1 to higher Federal authority. 
and on procedures to be followed in 
the event of a communication outage 
under emer1ency conditions. will be 
prepared as an exhibit In the manual. 
Other exhibits will Include copies of 
this regulation. letters of understand
ing consummatinc this regulation. and 
the water control acreements. After 
approval by the Chief of Enclneers or 
his duly authorized representative, the 
manual will be furnished the project 
owner. 

<5> Water control agrtt11ln&L m A 
water control dlaimun (graphical> will 
be prepared by the Corpa of En&lneers 
for each project having variable space 
reservation for flood control and/or 
navigation during the year. e.1 .• vari
able seasonal storage, Joint-use space, 
or other rule curve desicnatlon. Reser
voir inflow parameters wlll be locluded 
on the d1aerams when appropriate. 
Concise notes will be included on the 
diaerams presc:ribinc the use of stor
aee space lo terms of release S<:hed
ules, runoff, nondamaglng or other 
controlling now rates downstream of 
the damsite. and other major factors 
as appropriate. A water control release 
schedule wW be prepared lo tabular 
form for projects that do not have 
variable space reservation for flood 
control and/or navigation. The water 
control dlacnm or release schedule 
will be alcned by a duly authorl7.ed 
representative of the Chief of Encl
neers. the project owner, and the des
lcnated operatfna &&ency, and will be 
uaed as the basis for carrylnc out this 
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regulation. Each diagram or schedule project o•"tler. A\"&ilablllty of fund.-; 
v.:ill <"ontaln a reference to thls re1tula- and ursency or data nttds are !actors 
lion. which • ·Ill be considered In rH.chln&' 

<Ii> When deemed necessary by the decisions on cost shartnc. 
Corps or En&"ineers. Information ctven <'1> Pro~ct 1a/dr. The project 01l"tler 
on the v•ater control diagram or re- Is responsible for the safety of the 
le&St' schedule •·Ill be supplemented by dam and appurtt'nant facilities and for 
appropriate text to. assun mutual un- re&Ulallon of the project durine sur
dt"rstandin1t on certain details or other charae sto~e ullllzaUcn. Emphasis 
imP')rtant aspects or the water control upon the u.fety of the dam Is ei.pecial· 
plan not co\·ered ln thls regulation. on ly Important In the event surchar1te 
the v.cater control diagram or In the re- storage ls utlllzed, which results when 
lease schedule. This material wlll In- the total storage space reserved for 
elude clartficatlon of any aspects that flood control ls exceeded. Any assist
micht otherwise result In unsatlsfac- ance provided by the Corps or Enct
tory project performance In the Inter- neers concemlnc surcharae n'gulatlon 
est or flood contol and/or navigation. ts to be utlllzed at the discretion of the 
Supplementatlon of the &&'feem.ent project owner. and does not relieve the 
•·Ill be necessary for each proJect owner of the responsibility for safety 
where the ~orps of Engineers exer- or the project. 
clses · the d1SCretlonary authority .. to- - .. -t8t· . . Nott/ic-atiOA- •. ,0/. the. gcnt'ral . 
prescribe the flood control rt'gulatlon public. The Corps of Engineers and 
on a day-to-day <real-time> basis. The other Interested Federal and State 
a.ttreement .-~11 - ~nclude delegation of agencies. and the project owner will 
the respons1b1hty. The document JoinUy sponsor public lm·olvt"m~nt ac
i.!'ould also cite. as appropriate. sec· tlvitles. as appropriate. to fully apprise 
lion 7 of the 1944 Flood Control Act. the ieneral public of the water control 
the Fed7ral Pov.ce_r Act and/or other plan. Public meetings or other effec
congress1~na1 legasl~tlon authorizing tlve means of notification and lnvolve
coornsthtructl~n tan/or darecllng operation ment will be held. with . the Initial 

e proJec . ........1 d 1 
flii> All flood control regulations meell.ng """' n1t con ucted as ear Y_ as 

published in the FEDERAL RECISTEJI practicable but not later than the tame 
under this section <part 208> of the the _project first ~omes operational. 
codt" prior to the dale of this publlca- Notice of th~ Initial public meeting 
lion '111."hich are listed In paragraph shall be _pubhshed once a week (or 3 
208.l lie> are hereby superseded. consecutive weeks In one ~r more 

<h·> Nothing In this regulation pro- ~ewspapers of general circulation pub· 
habits the promulgation of specific hshed In each county co\·ered by the 
regulations ror a project in compliance water control plan. Such notice shall 
with lhl" authorizing acts. when agree- also be used ~hen appr<?pra~te to 
ment on acceptable regulations cannot inform the public of modlf1cat1ons In 
be reached between the Corps or Engi· the water control plan. If no newapa
neers and the owner. per Is published In a county, the notice 

<6> Hvdromet~orological instru~- shall be published In one . or m?re 
talion. The project o•-ner will provide n~ws_papers of general . _c1rc~lat1on _ 
instrumentation in the vicinity of the within that county. For the purposes 
damsite and will provide cornmunica· of t~is section a . newspaper Is one 
lion equipment necessary to record qualified ~ publl.ah public notl~ 
and transmit hydrometeorologic&l and under applicable State law. Not1oe 
reservoir data to all appropriate Fed- shall be liven In the event al&"DUica.nt 
eral authorities on a real-time basis problems are anticipated or '1 ~it~ri
unless there are extenuating clrcum- enced that wlll prevent c:an7\~c out 
stances or a.re otherwise provided for the appro\'ed water control plan or In 
&S a condition of the license or permit. the event that an extreme • ·ater con
For those projects where the owner re- dition is expected that could produce 
tains responsibility for real-time Im- severe damage to property or loss of 
plementation of the water control life. The means for conveyir.a this In
plan. the o'lll.·ner v.-111 also provide or ar- formation shall be commensurate v.-ith 
range for the measurement and re- the urgency of the situation. The 
porting of hydrometeorological pan.m- waler control manual will be made 
f'ters required within and adjacent to available for examination by the l!'en· 
the watershed and downstream or the eral public upon request at the api;:ro
damsite. sufficient to regulate the priate office of the Corps of Engi
project for flood control and/or navi- neers. project owner or designated op
cation In an efficient manner. When eralin1t agency. 
data collection stations outside the Im· <9> Oth.t'r generalized requir~m.ent& 
mediate \icinlty or the damslte are re- for flood control and navioation. <i> 
quired. and funds for Installation. ob- Storage space In the reservoirs &llo
servation. and maintenance are not cated for flood control and navigation 
available from other sources. the purposes shal: be kept available for 
Corps of Engineers may agree to share those purposes ln accordance with the 
the costs for such stations with the water control &&'feement, and the plan 

4';187 

of rf'gulatlon In thf' " ·atrr rontrol 
manual. 

<Ii> Any • ·ater lmpoundf'd In thc
Oood control Sp&("(' dt'fined by t hr 
••aler control agreement shall bt> r\·ac
ualt'd as rapidly as can bt> saff'IY ac
complished 111;ithout t"a.uslnit down
stream flo•·s to exceed the controlling 
rates; I.e.. releases from reSt"n-oirs 
shall be restricted lnsora.r as pra<"tica
ble to quantities ,,..hlC'h. In conjunction 
with uncontrolled runoff downstrf'am 
of the dam. Y."ill not cause '111."ater lf'\"els 
to exceed lhe rontrolling stages cur
rently In for~e. Althoueh <"onflkts 
may arise 11.·lth other purposes. such as 
hydropower. the plan or regulation 
may require releases to be completely 
curtailed In lhe Interest of flood l'on
trol or safety of the project. 

<111> Nothing ln the plan of rr~ula
llon for flood control shall · bt> con
strued to require or allow danKf'rously 
rapid changes in magnitudf's of re
leases. Releases will be made in a 
manner consistent with requirements 
for protecting the dam and rPscnolr 
from major damage during passage or 
the maximum design Oood for the 
projecL 

<Iv> The project owner shall monitor 
current reservoir and hydro- meteoro
logical conditions In and adjact'nt to 
the v.-atershed and downstream of the 
damsite, as ne<"essary. This and any 
other pertinent information shall bt> 
reported to the Corps of Engineers on 
a timely basis. In accordanC'l" with 
standing instructions to the dam· 
lender or other means reciuestf'd by 
the Corps of EnginePrs. 

<v> In all cases where the project 
owner retains responsibUity for real · 
lime Implementation of the '111."ater con· 
lrol pl;;.n, he shall make current deter· 

.minallons .ot _Reservoir lnOo'lll.·. flood 
control storage utilizf'd. and s<'hedulcd 
releases. He shall also delt'rmlne stor· 
age apace and releases reciuired to 
comply wilh the water control plan 
prescribed by the Corps or Enl!'ineers. 
The owner shall report this Ir.form&· 
lion on a timely basis as reques"ted by 
the Corps of Engineers. 

<vi> Thf' water control plan Is subject 
to temporary modification by the 
Corps of Enaineers 11 found necessary 
In time of emergency. Requests for 
and action on such modifications may 
be made by the fa.o;test means of com
munication available. The action 
tJ\ken shall be confirmed In writing 
the same day to thf' project owner and 
shall Include Justification for the 
action. 

(Vii> The project owner may tempo
rarily deviate from the water control 
plan In the event an immediate shorl
term departure Is deemed necessary 
for emf'rgency reasons to protect the 
safety of the dam, or to avoid other se
rious hazards. Such actions shall be 
lmmedialely reported by the fa.stest 

FEDOAl HGISTH. VOL Cl, NO. 1"-RIDAY, OCJOlll 13, 1971 

4 



47188 

. . · ~ . 

IULES AND IEGULA TIONS 

mc>ans of ('O:n~u:iicatlon u·ailable. Ac· original f!llgncd docum~nt> 11."ater ron· 
tiom &h:ill t>.> C'cnflrm'd In 'llLTIUng the trol agrttmt'nt shall be kept on file ln 
5:lmt' day to the Corps of Enctneers the Office. Chief of Engin~rs. Of'part· 
and shall ln('lud~ Justiflc:t.tlon for the ment or the Army. WL'<hlngton. O.C. 
action. Cor.ttnuation of the dt'\·111.tlon CoplPS of I.ht' agrt'rment shall be kept 
,.ill ttQuire the express approval of on file and may be obtained from the 
the Chief of Engineers. or his duly au· office of the project ov.ner. or from 
thorlzcd represt'nt.Mlve. the office of the appropriate Oi\·i;,ion 

<viill Advance approval C>f the Chief Engineer. Corps of Engineers. 
of Eni:ineers. or his duly authorized < 11 I Fe<Ural Register. The follov.·inc 
representative. ls reqalred prior to any Information for each project subject 
dt'vialion from the plan of reculaLion to section 7 or the 194• Flood Cent.rot 
prescribed or appro\·ed by the Corps Act and other applicable congreS!.ional 
or F.ncineers ln the Int.ere.it of Oood acts shall be publisht'd In the F'EDDIAL 
control and/or na\·igatlon. f'xcept. in RECtsTa prior to the time the pro
emergency situations provided for ln Jccts becomes operational and prior to 
pa~ph <d><9Xvill of this section. any significant impow~dment before 
When conditions appear to warnnt a project completion or • • • at. such 
prolonged dO?•. ia!.lon from the ap. time as the responsibility for physical 

·pro\"ed- ·-plan.- th~·· project· owner---and- ... operation and maintenance of the . 
tht' Corps or En1:inel'rs ,.ill jolntly In- Corps of Engineers o'l.ned projects is 
n:stigate and t'valuate the proposed transferred to another entity: <ii Res
dcviation to in'5ure that the overall in· ervoir. dam. and lake namt's. <ii> 
tegrity of the plan would not be stream. county. and State correspond
unduly compromised. Approval or pro- lnit to the damsite location. <iii 1 the 
longed deviatior.s will not be granted maximum c~rrent storage space in 
unless such Investigations and eva.lua- acre-feet to be resen·ed excluslvel}· for 
lions hu·t' been conducted to the Oood control and/or na\·igation pur
extent deemed nec,.,ssary by the Chief PQ!les. or any multiple-use space tinter· 
or Engineers, or his designated repre· mingled> when Oood control or naviga • 
sentativcs. to fully subslanllate the de· lion ls_ one or the purposes. with corrc· 
viation. spondmg elevations 1n feet above 

< 10> Revisions. The waler control mean sea le\·el. and area ln acres at. 
plan and all associated documents will the upper and lower limits of said 
be revised by the Corps of Engineers. · space. <iv> the name or the projttt 
as necessary. to reflect ch~d condl- o_wner. and. <v> congressional legisla
tions that come to bear upon Oood lion authonztng the project for ~er
control and navigation. e.g .• rea.lloca- al participation. 
tion or reservoir storage &pace due to <el Li.ft of proferb. The follo'l.·ing 
sedimentation or transfl!r o! storage ~bles. ..Pertlnt'nt Project Oat.a-Sec· 
space to a neighboring project.. Revl- lion 208.11 Regulation.·· sho'<I: the per
sion or the water control plan. water tlnent data for projects which are sub· 
control agreement. water control d.ia- Ject to this reculatlon. 
cram. or release schedule requires ap- c&-c. '1. Pub. L. '18-534. 58 Slat. 890 1JJ 
proval of the Chief or Engineers or his U.S.C. '1091; the F~eral Powf'r Act. 41 Stat. 
duly authorized representative. Each 1063 c UI U.S.C. '1911A»; and sec. 9. Pub. L. 
such revision shall be dftttlve upon 83-436. 68 Stat. 303.1 
the date specified ln the approval. The CFR Doc. '18-29100 Pllrd 10-12-18: 8:45 amJ 
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with regard to certain activities and 
reaponslbllltlea concerning water 
control management throughout the 
nation In the Interest of flood control 
and navigation. 
.,,ICTIYI DATI: November 30, 1981. 

FOR FURTHER INFORMATION CONTACT: 

Mr. Earl Elker, Chief, Water Control/ 
Quality Section, Offl,ee, Commander, 
U.S. Anny Corps of Engineers, 
Department of the Army, Waehlngton, 
DC 20314 (202) 272-0234. 

SUPPLIMENTARV .INFORMATION: 

Note-The Commander h11 determined 
that thl1 rule 11 nol a "major rule" propoul 
requiring preparation or I regulatory Impact 
1naly1l1 under Execullve Order 12291. 

Dated: November 18, 1981, 
JamHW.Ray, 
Colonel. Corps Qf Engfneel'I, Executive 
Director, En11ineerStaff. 

UST OF PROJECTS 

I~ Pfojecl dltal 

E•~ Multiple-<M 

Flood conlrOl/f!IYIOlllon Flood ccnlrOI/~ 

Ploftct-' Stat•. -.my llllCI '"'"'I Slorege I Elevellon llnill (tMl, I Alea ,_, I Slorege I E19vallorl lln*8 llMI. I /AIM ,_, I 
(1.000 m.a.I.) I (1.000 ""'.I" I 
~ ~1~ ~ ~ ~ ~1~ ~ ~ 

PART 208-FLOOD CONTROL 
REGULATIONS 

f 208.11 (Amended) 
Accordingly 33 CFR 208.1111 amended 

by revising the table In paragraph (e) aa 
follow•: 

Plojtct--• Aulllortzlnl legillllioll ' 

AlpWw o..n........................... IL. Wlnneb9go, Kellll er .............. ____ .. __ o.a 791.0 784.0 u 0 ._ ....... - ....... ___ -·-.. ·---· ----·--- Oly d Aodcford. .. _. PWA Plaj. 
~Valley Dem. RM ... OR. Malheur, N. Forll M•llleur R ............................. - ............................ ,,_ .............. ·--·-............ _......... 90.0 3,340.0 3,213.2 1.1100 0 USBR ... _ .. _________ .. PL ea-292. 
Americen..Flll Olm & RM .... 10, "-· Snllit R"'- .................... -., •. _ ................ _ ............................... -.... .............. ................ 1,700.0 4,343.2 4,295.I 51,100 0 USBA-... - ......... -----... F£RC 2251. 
AndtRon Renell Dem & ID, Elmore, S. F1L 11oiN River.......................................................................................................... 423.2 4,IM.O 4,043.0 4,740 1,150 USSR---·-·•·"""""'"" Ac1 of 1131 S3 Stat 1187. 

R". 
Anowrock Ollm & RM ........... 10, Elmore, 8olN Alver.-·-····---·-··· .. -· ....... _ ......... _ ................... --. , __ ,....... ............... 281.I 3,211.0 2,117.0 3,100 200 USBA--·····-"'"'"'--""' Ac1 d 1902 » 8lae 311. 
8- er Ollm ........................ MO,~ Relll, 8- Cr ..... ___ ........... -..... 1.7 148.11 620.0 840 0 --··· .. -· .................. , •• _ ... ·--·--· ............ Oly d Hwwllbtl, MO--·--· l'I. 83-~. 
8- aww., flun'c>td SIOr· MA. Frrilln. OMl1llld R Trtl ............................................ ··-·····-· ........... - .... __ ........... - ........ - ............. ___ ............. --···· .. __ .. ............. ,_ Engl9nd Pwr Co_.. Fed Pwr Ad. 

•· Big Dry CIMk and Dill .......... CA. F,....,, Big Dry er. Dog er_, _____ .. _ 11.2 425.0 313.0 1,530 0 ... _ ..................................... - .... _. __ ... ·---· ~.,.... d CA .... PL 77-221. 
8oc:u Dem & RM ................... CA, NeYlda. Utlle TruckM R ..................... - ......................... - ......... - •. - ...... _.......... 41 5.805.0 5,581.4 MO 173 --··· USBR ..... PL 11-nt, PL ea-212. 
Bonny Olm & RH.-............ 00, Yuma. S. Forll R~ R ..•.• -............ 121.1 3,710.0 3,172.0 5,038 2.042 .... - ........ ·--... , •. ·--···--· --·-·-· --·-· USBR ·. PL 71-534. 
901M" DM1 & RM ............. WY, Fremont. Wiid Rt.er....................................... 1 ... 0 4,732.0 4,725.0 22,100 19,580 1 ... 1 4,725.0 4,717.0 19,5IO 11,955 USBR.-... ··--·- PL n-634. 
.,,_,_ 011m & RM .... _ .... OR, Bakw, IO, Waahlngton. Snake R-.............................................. _ .... ___ .. ................ ............... N0.3 2,077.0 1,t78.0 13,'40 1.150 Idaho Pwr Co.·-···-· FERC Ho '971-C. 
Bult er Dem & AM ............. OR, Mlllltll, 9u111' CIMk. ............................................................................. - ........ -_......... ............... 31.11 2,523.0 2,4511.I 1,082 140 USSR---·---~----· PL N-241. 
CMWIChe Dam & RM ......... CA. SM Joequln. Mok~ R ....................................................... - ................ ,_ ..... - ................. --.. 200.0 235.5 205.1 7,800 5,507 E.C 8sy Mun 1.1111 Dill-- PL -....s. 
Canyon Feny Dem & U1. ..... MT, Ltwll, a.ti. M11eourt R ................................................................ ,_................ .................. ................ 7ff.1 3,717.0 3,770.0 34,435 24,12t USSR-- . PL 71-534. 
Cedm' 8tu11 DM1 & RH ...... KS, Trego, Smol<y .. River................................ 111.t 2, 191.0 2, 144.0 10,780 I.Mt ... - ......... --· .. ···-· ............... ·-·· .. -• --·· US8A-----· PL 71-534. 
CW1t Canyon Dem & RM ..... MT, lltavwt1Md. llM•tl1\Md River................... 71.1 8,580.4 tl,541.1 ll,ll03 5,190 50.4 5,541.1 5,535.7 5,190 4,4M USSR ............ - .. ----··· PL 71-534. 
Del VIiie 0-. "" .......... CA. Allmtcll, Altmedl er ...... _......................... 37.0 745.0 703. 1 1,oeo 710 1.0 03.1 702.2 710 700 CA Ollpl d Wlr Rec._ .. ___ . PL 17-174. 
Don "9dro Ollffl & L.11 ............ CA. Tuolumne, Tuolumne R ...................................................... - .... - ............. - ....... - •• - ..... _._....... 340.0 l30.0 802.0 12,900· 11,280 ModellO & Tlftocll In'-...... PL 71-534. 
Elll Clll)'Ofl 011m & RM.-.. UT, Mofgiln. EMI Canyon CIMk ......................................... -.-· .... _ .. __ .... _ .... - .... ·-···-··... ...0 5,705.5 5,577.0 Cll4 127 USBR-----· PL 11-273. 
Echo Own & RM .................. UT, Summ11. W.,., River.,_............................. ................. ................. .................. ................. ................ 74.0 5,5llO.O l,450.0 1,4S5 0 USSR-----· PL 11-273. 
EmlgrWll Dem. RM ... - .... OR, Jed<aon. Emigrlnl er................................ 39.0 2,241.0 2.131.5 901 90 ,,, _____ .... ___ ,, ·-·--· ---- _ .. US8A ··- PL~ 
Endww 011m I RM ........ - .... NB, CNN, FNllChman Cr................................ 30.0 3,127.0 3,112.3 2,405 1,707 ,._ ........... ·-·-........................... ·--.. -·-· ---· USSR--------··· PL 71-534. 
Foleom Dem & L.11 ............. -. CA, s.cr..-, Arnerlctn R .............. w_ ........... _ ..................................... ·-·-· ............... ............... 400.0 <lee.O 427.0 11,450 9,040 USSR--·---··· PL l1-35e. 
Frlllnl Dem & Mi11er1on LK .... CA. Freano, Sen ~ AIYer ................................................................. _............... ................. ................ 390.0 571.0 <lee.3 4,150 2, 101 USSR-....... -·-· PL 75-392, PL ~ 
~Rowlollt Rapidl NC, Nor1INrnplon. Hllitu, Rotnokt R ... _....... 113.0 203.0 200.0 22,500 20,300 .. _ ....... -·-·--··· ·---.. ----· ·---· VA E19c & Pwr Co--- Fed Pwr Ad. 

Ollrn R"' 
Glen Elder Olm & Wa· KS, Mitchel, So10rnon R....................................... 722.3 1,4".0 1,455.1 33,182 12,902 .. ,_ .... - ................. ·-----· ·-· ---· IJS8A_ . PL 71-534, PL 7t-52t. 

-mLk. 
GltndO Dem & AM ............... WY, Plltte, N. Pllttt R....................................... 271.9 4,153.0 14,153.0, 17,991 12,385 ................. _ .............. _ ............ ·-.. --.. ••· ··-····-· USBA .•• ... PL 71-534. 
Grtnd CoulM Dem, FDR WA, Oklnogln, GFWll, ColunDa R ........................ _ .............................. ~ ....... - ......... --........ - .... • .. -· 5,115.5 1,290.0 uoe.o 8Z,2IO 45,592 USSA . PL •5111. 
~ ~ 

H. NM1y Helvy ....................... AL. C.llloun. SL Qalr, Coou River.................... ................ ................... ..................... .................. ................. 49.7 508.0 502.5 11.235 7.1132 AlabwN. Pwr Co .. ---· PL 13-439. 
HMtt Butte 011m & Lii ND, Granl, HMr1 R"'-.......................................... 150.0 2,094.5 ll,1>114.5 8,125 3,400 ................. __ ..................................... - ................ USliR ....... -·-·····-·•·•""' PL 71-S34. 

Tacllld&. ' 
He11t C.nyon Dim & RM ..... OA, Wlllow9. ID, AllMll, llrlllke R-....................................................... ~............... .................. .................. 11.7 1,118.0 1,M3.0 2,380 2.280 ldtho Pwr Co ...... ·-·-····· FERC No 1t71·A. 
HOOY9f Olllll 1 l.111• Meld ... NV, Clwtl. AZ, Mollrt9, Colo<lldo R ................... t.llOO uno 1.2108 112,700 161,llOO Ill.I 1,211.1 l,083.0 161,500 13,500 USBR ................................... PL 7D-642. 
Hungry HorM Ollm & Rn.... MT, fltlhelld, s. Forll Fltlheacl R ....................... 2,882.0 3,580.0 3,331.0 23,IOO 5,400 ........................................................................................... USBA ....................................... Pl 71-3n. 
lndiln V11!9y Dam & RM ...... CA. La~•. N. Forll c.cllt Qeek .......................................................... ···-··"'""-· ................... -............ 40.0 1,"5.0 1,474.7 3,175 3,749 Yolo Cly Fl Conl & WW .. _ .... PL 14-1114 Cona Olll 
.i-10Wn Dam & R .......... ND, Stullmtn, Jamn River................................ 115.4 1,4S4.0 1,432.7 13,20e 2,555 I.I 1,432.7 1,429.1 2,555 2,095 USSR ................................. PL 7&-534. 
KWT Olm. F111head I.JI .... ; ..... MT, Lal<•. Fltllltlid R....................................... ................. ................... ..................... .................. .................. 1,219.0 2,193.0 . 2,183.0 125,!SeO 120,000 MonlaM Pwr Co ... --........ FEAC No 5. 
Keyhole Dem & RM .............. WY, Qook, Belle Fourcht R-.......................... 140.2 4,111.5 4,0tt.3 13,881 9,394 ................................. ···-····-... ···--··· ................. USSR .................................. PL 71-534. 
Kirwin Dim & RM ................. KS, Philtipa, N. Forll So1ornOn R......................... 215.1 1,757.3 1,729.3 10,&CO 5,073 .......... - ....................................... - ......... _ ........... USBR .................. - ... - .......... PL 7&-534. 
Lemon Dim a R" ................ CO, La Pllta. Florida R ............................................................................................. _ ................ .................. 39.0 1,141 1,023 122 12 USBR .................................... PL ....as 
Ltw11 M. SnVth Olm & Rt1. AL. W11"9r, CWnan, $ipMj Forll Blacll W11· 280.0 522.D : 510.0 25,700 21,200 .. --···-·· ....... - ...... _ .............................. _ .......... ~ Pwr Co .................. Fed Pwr Act 

rlor RIYW. 
Utt1t Wood ............................ 10, Blain, Utt1e Wood Rt.w.................................. 30.0 5,237.3 5.127.I 574 0 ........ - ........................................................... - .... USSR-.............. --....... PL 14-"3. 
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Project name • Slate, county and lltrHm • 

LIST OF PROJECTS-Continued 
(P911inenl ptOject dolll) 

ExclullYe-uN I Mulliple-<IN 

Flood conlrollnavtgatian I Flood conlrollnavigltian 

Storage Elevation lmlla (feet, Area (acret) SIDrege Elevation lmlla (feet, Arae (-) 

· ........ :·:!· 

Project-• Aulholblr'l llgiellton I 

(1,000 m.1.1.1 (1,000 m.a.l.J 
AF) Upper .._ Upper l.DW9' AF) Upper .._ Upper l.DW9' 

LDQlft Maltin Dam l Rn ..... AL. Ta .. dega, Cooaa Rivel.................................. 245.3 477.0 485.0 28,310 15,280 ........................................................................ _ ......... Alabama Pwr Co ................. PL 83-4311. 
Loe 8- Dam l Oelen- CA,Merced,lol8-CI' .... -............................................................ .................................................. 14.0 353.5 327.1 Ill ... 7 USBR .. --.................. _ ..... PL ...... . 

lion. 
LOii CrMlc Dam a RM........ UT, Motvan. loll OMii ........ -......................... ................ .................. ..................... .................. .................. 20.0 1.005.0 5,fl2.D 385. '3 USBR ·----···-..... ,_.. PL 11-m. 
L-" Dam l RH ............ KS, Jewell, White Roell ()................................... 50.5 1,595.3 1,582.9 5,025 2,989 ..................................................................... -.--.... USBR ............................... - ... PL 71-534. 
Mllllllll'll Feny Dem, I.aka OK, MayH. Grand Neotho Rw ...................... 244.2 838.0 811.0 18,000 10,900 .......... - ........... - ........... - ..... --·"'"'" ···---... 011nd R o.n Aulhotlty .. - •. PL 71-471. 

Wall! E. Hudlon. 
Mayfield Dim a RH .......... WA, t.ewll. Cowltr....,., ,_ .. ,......................... ................. .................. ..................... .................. .................. 21.4 425.0 415.0 2,070 1,125 Oty of TICOma ..... - ............ A'C No 2011-A. 
Medlclf'9 Cf Dim Hany NB, Fron•. Medicine ().............................. 52.2 2,3".2 2,3". I 3,485 1,950 ........ - ... ····-·--· ·----· ·----.. ·---· USBR •• ---·-·----·-··"' PL ~. 
~~ . 

Moeayrocll Dam Da¥laeon WA, Lftlll, Cowlllz Rlvef. -·-.... ---· ·-·--·" ...... --....... ---...... ·--· t.317.0 771.11 821.11 tt,IOO . 1,000 0ty of Tacoma-·--... FEflC No 201MI. 
~ . . 

Nawjo Dim a R• ... --.... NM, San JuM. ~Rio, Sin .Mn R-. ·----.. ·--·-··· ... --........ ---· 1,038.I l,085.D 11.990.0 15.110 7.o!OO USB_~,,·r·,---·--· Pl 114-415 
New ExdleQulf 0am a CA. TuoUnne. Merced RMr----· .. __ .. _. _ -· ..... - ....................... -·--·· coo.o ee1.o 111.1 7,tto 4,841 ...,...., .. ____ . PL 116-645. 

Lake. New Melonn Dam a U ....... CA. T.....,_, Cal--. Sta,.._ R............. ............. .................. ..................... .................. .................. 450.0 1,0911.0 1,041.5 12,500" 10,900 USBR ..................... - ........ PL 11-t74. 
Norton Dim RH ........ - ........ KS, Norton, Pr11111e Dog Cf................................. Ill.I 2,331.4 1!,304.3 11,319 11,3111 ............................................................. - ..... -··-"" USBR ............... _ ............. PL 7M34. 
~Dam a RH ............ OR, Croo11. OcllOCo er.all ... _.,........................ 11.4 3,138.2 3,044.1 . 1,150 120 ................................................................. _ .... _ .......... USBA ................................. PL 84 .... 2. 
On1v111e Dam a Lake .. _, .... CA, Bulle, Faalhlf Rlv9r .............. - ...... ,_,.... ............... .............. .................... ................. ............... 750.0 IOO.O ..... 5, tl,IOO' t:t,:t..a CA Dept d wtr Rte-•. - .... PL H-500. 
Ollbow Dim a RH ....... -. OR. Bak•, ID, Adlml, Snake Rw .................. - .......... _............ .................... ................ .................. 5.o 1,eos.o 1,eoo.o 1,1es. 1,tt5 ldlho Pwr Co ....... --··-·· ... FEAC No 1111-e. 
P.ctola Dim a Rn ... - .. -· 60, ~Rapid er.all .•• --.......... ,_.. 34.0 4,821.5 4,590.2 1,232 1M10 .... - ............................ --..... ·--·-• ·-·--· USBA-----.. PL 71-534. ,..,.._Dim IR-... ID, Bonneville, Snake Rhs·-····-··-.. -···· 1,202.0 11,820.0 5,452.4 18,100 2,170 .... - ........................................... ·-·--"""' ---·-· USBR·-··-·-·-· .. PL 11-184. 
PeonllDlmlR•--·"'"'' CO,Ounnlllon,~CIMll ........... - ......................................... _, ............ .,............................................ 17.0 1,447.5 1,373.0 334: 120 U!iBR .. --.. ·--·-.. --·-· PLI0-177,PL.......S. 
~Dim l R• ............ UT, Weber, Odgen Rivs ..... - .................. _,,,, ·-···""' ................. ..................... ................ .................. 110.0 4,IOC: ¢ 4,111.0 2,174 0 US8A ·-·""-'""'--"'""'" PL 11°273. 
PlllalO Dam l R• .... - ...... CO, ConlfOa, Conafoe R ............ - ....... _..... 1.0 , 10,034.0 10,027.11 '47 120 114.0 10,027.11 l,ltt.O 120 0 USBR .. ---··-·· .. --.. -·. PL 71-MO. 
Prlell Rapid Olm l Ree ...... WA, Orenl, CoUnbla R •• ·-··-·-··---" .... - ............................................... _ .................. _......... 44.0 ..... 0 ... 1.0 7,100 · 1,500 Grlllll County PU0 No 2 ._ .. FERC No 2tt'-A. 
P1r1911111e Dim a R•-·· OR. Crooll, Qooked er·---····"'"""" 153.0 3,234.1 :t, 112.0 . 2,990 120 ·•-'""""" ,_,., ......... ·-.. -··· --·-·-·· USBR----·----.. PL 14-112.. 
"'-()I RH ... --... CA, Nevmdl, "'-()--···--···-......... ···-· .. -· ,,_.,_,, .... - .. ··"-""' ... _ ............. _.......... 20.0 5,741.2 ll,703.7 745. 334 USBA - .. PL 84-158. 
Pu9blo Dem a R• ..... _.... co. l'Ulblo, ~ R ... --.............. 27 4,119.7 4,113.I 51194 5350 ee.o 4,113.1 4,lll0.11 1.350 4,14 I USBA-------· PL 17-690 
Red Wiiiow Olm, Hugh NB, Frontllf, Red Willow .. ---.. - ... --.. 41.I 2,804.0 2,581.I ll.M2 1,921 ·-"'""" ........ _ ............. --..... --..... - ....... USBR.---··----.. PL 71-534, PL 15-783. 

8ulllf ~ 
Ririe Dam a"-·----.. ID, Bonnevlle, Wllaw () .. ---· ---· .. --.. ----· ·-'--·-...... -- 11.0 5,ttl.O S.023.0 
Rodly Raedl Dim Lii WA, CIMllM, CoUnbla R·-·--·-··-"" ·-···-" ··-·-·-.. ····--··-· ,_;,., __ ..... ·-···-""' 37.0 707.0 703.0 

1,580 
f,IOO 

3IO I USBR----·-··-· .. ···1 PL 11-t74. 
0 Cllalan Cnly PUO No I-· FERC No 2145. 

Enllel 
Rote 0am a R•·-·····-·· WA. Whatoom. ~ R ..... ___ ........ _ ............ _ .......... ; ................ _ ...... -... ................ ................. 530.5 1,eo2.5 1,475.o I 1.000 I 2,1111 I City d a..111e ..... - .• --.. I FIRC No 1153-C. 
Sanford Dim I U Mer· TX,Huldlleon,CeneclanR .. -.-................ 482.1 2,1185.0 2,'41.:t 21,840 17,320 .... - ........... _ ............ ·---· .. ·--··· ··--·· USBA--··-·-.. - .... PLl1 ...... 

edllll. 
8ev-oe RN9 Olm a Rae-.. MO, a.NII, 8ev-oe A ·•---•---·•·---•·-.. •·---

127 Upper Pabnec R ecinm.. PL 71-534. 
aiolL 

19.0 1,4111.11 1,400.0 :tee 

Slilldehll Oam a Ree ... - ... SO,"""'"" Gr9"CI "--·-·---·-·.... 217.7 1,302.0 2.272.D 1,900 4,IOO ........ ,_ ... -·--· .. __ ...... - ... - .• -·--·-· USBR----··--.. PL 79-534. 
Shalla Dim a Lake ............... CA, S1111ta, Sllcramanto R ............................................................................... _.. ................. .................. 1,300.0 1,087.0 1,011.9 21,570 23,114 USBR .................................. ,_. PL 75-312. 
Smith Min l LNtvtle Dam VA, Becllonl, Colnpbal, VA, Plnlylvanla, R- ........ - .......................... _,,_,, ............................... :....... (') C'I l'I I') ('I Appalac:llian Pwr Co ... --... Fed Pwr Ad. 

I Fl•. noke River. . 
81ampec1e Olm a A•-··-· CA. lllln8. U111e Truell•"·-·-·--··--··" .. _ .. ,_ ..... - .... -- .... _ .. _, ..................... -........ 2211.11 ll,'41.7 5,142.1 3,430 3,230 USBR-. .. PL 84-151. 
TNfllOfl Dam l R• .... - ..... NB, Httcllcoclc, RapubllcM R ......... ,_, .. ,_........... 133.I 2,773.D 2,752.0 7,175 4,974 ................ _ .. , ... _ ... ·····-·-· .. ·--·" ...... --... USBR ·-·-······-·-·--.. •· PL 71-534. 
Twtlchel Dim IR•.-.... - .. CA, Santa Balblfa. a.y...,,. Rlv9r-......... -.... 11.0 851.5 923.0 3,890 1!,950 ........................... - ...... _ ........... ·-· .. ·--· ,_.,_.,_ •. USBR ....... _,_ ......... - ... ·-· PL 13-774. 
Upper Baker Dam. Ball• WA, Whatcom. Bak• Riv.r .. _ .... --.. --......................... ··--... - ..... -··-··-· ···-··-...... -·---· 220.9 724.0 155.0 4,1190 0 Pugel Sound Pwr UQlll Co •• PL .... FEFIC 2150-B. 
~ . 

Valtedto Olm a R•·--· CO, La Piiia, Loi Plnol A.-........ - ............ _,_ ............. - ............ - •• - ....................... _........ tt5.4 7,ee5 7,IOO 2,723 113 USBR-.-......... ___ ,, PL 11·218. PL 11-212. 
Wanapum Olm a R•·-·-· WA, Or8111. Columbla R ........... _ ........................ - ... - ...... _ ...................................... -............ _...... 151.8 1171.11 580.0 14,400 9,IOO Grlllll Cnly PUO No 2--·· FERC No 2tt4-8. 
Walllhlp Dim a RC)Clcpolt .... UT, Summit, Weber Rw -............................... ................ .................. ................... ................. ............... 11.0 8,037.0 11,930.0 1,077 . 121 USBR ·-· .. ····-... - .... - ... -.. PL 11-an. 
Werm 8ptngl Oam a A~ .... OA, Malheur, Middle FOik Malheur A .. - ........................................................................................ _.... 111.0 3,40tl.O 3,327.0 4,IOO 90 50-.. Yale Irr so-.. USBR .... .. 
Walefbury Dam I Rft-..... VT, Wuhington, U111e RW.-...... - •• ·-···"" 27.2 117.5 592.0 1,330 no ·---· ··--··· ··---· -~--.. ---· Slate of VT .... - •• ----· PL 71-534. 
Wlill Dim l RH .......... -. AL. Qlerok•, C-. Rw --··-·····-·"'" 317.0 574.0 1114.0 50,000 30.200 .. - .. ·-·· ..... ,_ ... ,_ .. ·-· .. -·-·· .. --···-· ---· Aleeme Pwr Co .• - .... -.. PL 13-431. 
Welle Olm U Pallflll ... - ... WA, Oouglaa, Columllll R-.... ·--.. --..... _ ...... _ .......... .,,_ ........... ,_,,_, ........... _ .............. _,_...... 74.0 791.0 711.0 10,700 7,700 Oouglaa Cnly PUO No 1- FERC No 2141. 
water Dem a R• ...... - .... KS, Aoc:kl, B. Fen Solomon R .. _ .. __ ..... -..... 113.4 1,123.7 1,112.45 1.480 3,798 __ ......... ·--.... ·-· ···-"""""' .... _,_ .... _......_ ... USBR-----... Pl. 534 71-2.. 
YelloWlall Dim a 8lgtlotn MT, Big Hom, Bighorn R ......... --···"""-"'" 259.0 3,157.0 3,840.0 17,2111 12.885 250.0 3,840.0 3,814.0 12,885 7,410 USBR-----··--··· PL 71-534. 

u. 
I Ree-A-*: U-l..lkr. ~; R-Alver; Cf-c-11. I PL-Pllbllc Law; Ht>-Houee ~ F£R~-- Energ, RegiAltory Comrnilllon (tormarly Fedlfll ,,_ Commalon CFPC:)I. 
1 USBR-united Slal• llil'NU of Reclamatlon; lrr....i.lntQl!lon Dlatlc:t Murt-Munclpal; A--F1ood; ~ •No !ip9Cilic FC/,._, llOrllgll lllOCttkln. • 
IPR Doc. 1144W Flied 11-D..f1; 1:41 11111 
llWNG CODE mMMt 
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EXHIBIT D 
 
 

MEMORANDUM OF UNDERSTANDING 
 
 

TAT MOMOLIKOT DAM 
SANTA ROSA WASH 

 
 

Los Angeles District 
U. S. Army Corps of Engineers 

 
August 1973

 
(Superceded by Letter Dated Nov 1990 and Field Working

          Agreement Included as Exhibit D of this WCM)
 



}1EMORAh"DUM OF U~"DERSTA~"D!NG 

THIS HEMORANDUM OF UNDERSTANDING entered into by and between the DEPART• 
MEN'i' OF THE ARMY, by and through the District Enbineer, U.S. Army Engi• 
neer District, Los Angeles, ·and the DEPARTMENT OF THE INTERIOR, by and 
through the Area Director, Bureau of Indian Affairs, Phoenix, Arizona, . 

WITNESSETH: 

WIIERI::AS, the Flood Control Act of 1965, l>ublic Law 89-29B, approved 
October 27, 1965, authorized the construction of a project for flood 
protection and other purposes on the Santa Rosa Wash with:i..n the ?a?ago 
Indian Reservation, Ar.izona, in substantial confol.-mance with the 
recommendations of the Chief of Engineers, Department of the Army, in 
House Document 189, 89th Congress, lst Session. 

Wn:EREAS, the said house document provides that the said project shall 
be transferred upon completion to the Bureau of Indian Affairs or a 
designated organization approved by the Secretary of the Interior and 
Secretary or the Army for operation and m<iintenance subject to flood 
control provisions prescribed by the Secretary of the Army. 

WHEREAS, the parties hereto are desirous of en~ering into this agree• 
ment to provide for the orderly transfer of the project and the con
tinuing operation and maintenance thereof. 

NOW, Tl\E.l\EFORE, the parties hereto do hereby agree as follows: 

1. That upon completion of construction, the Department of the 
Army shall transfer the said project to the Department of the Interior 
fol.· continuous operation. repnil" • o.nd maint~nnncc in a manner to 
assure rna:timum bc:mefite from the project foi.· flood control and wat<!r 
conservation purposes. 

2. That the Department of the Interior shall operate and main
tain the said project without cost or expense to the Department of the 
Army and in accordance with regulations promulgated from time to time 
by the Department of the Army regarding the operation and maintenance 
of the project for flood control purposes. The Department of the Army 
shall furnish the Department of the Interior an Operation and Mainte· 
nance Manual for the project. 

3. That the Department of the Interior shall prohibit encroach• 
1uent or trespass on the structures constructed by the Department of 
the Army which in the opinion of the said District Engineer would 
advorscly affect the effective operation and maintenance of the said 
project for flood control purpoaes. 

. ... .. 
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I. That the Department of the Interior shall (l) allo~. ~~o con-

struction on, over, under or through any of the structures constructed ...... 
by the Department of the Army for the project, (2) allow no excavat·ion · · · 
or construction within the limits of the project in violation of 1 

• 

property rights secured by the Department of the Army for the project,:- .. 

.. and (3) allow no changes in any feature of the structures constructed 
by the Department of the·Army for the project, without the prior 
written determination by the said District Engineer or his authorized · · ·· .... 
representative that such improvement, excavation, construction, or 
alteration will not adversely affect the flood control .features of 
the project. Any such in1i:)rovcment, excavation, construction, or 
alteration approved in w-citing by the ·sGid Dist~ict Engineer shall 
be accomplished in accordance with standard engineering practices. 
Drawings or prints showing such improvement, excavation, construction. 
ol" alteration as finally accom;,>lished shall be furnished the . said 
Dist..:-ict En.gineer after completion of the "Work. AO.vice renc:i.rding the . 
effect of any proposed improvement, excavation, construction, or ·. 
alteration on t:he functioning of the project and information concern• 
ing methods of construction acceptable under standard engineering 
practice may be obtained from t:he said District Engineer. 

5. That the said District .Engineer and other authorized repre• 
scntatives of the Department of the Anny shall have the continuing · 
right to enter upon land and structu..:-es in the project for any pur
pose deemed appropriate by them .in .connection with the flood control 
aspects thereof, including the right to conduct periodic inspections 
ana condition surveys. 

6. That the De;~rtment of the Army shall conduct periodic condi• 
tion surveys of the p~oject and. shall render w-citten reports of the 
findings thereof. Copies of said reports shall be made available to 
the Department of the Interior. 

7. Tnat the Department of the Interior shall promptly perform 
such operation, repair, and maintenance activities at the project as 
deemed necessary from time to time by the said District Engineer in 
furtherance of the flood control aspects of the project. 

S. That the Department of ·the Interior shall be responsible for 
.:he ~d.:just:ment of all claims arising from the construction, O?eration, 
l"cp&ir, and maintenance of the said project for purposes other than 
flood control. 

9. That the Department of tne Interior shall be responsible for 
~(.~ establishment and enforcement of flootlway limits and regulations 
~~o for performing necessary work on the Santa Rosa Wash through the 
:?.~&">a~o. Y~ricopa, and Gila River. Indian Reservations · downstream from 
the dam site of the said project to maintain the hydraulic capacity 
of the existing channel. · 
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. 10. That the Depa;-tment of the Interior shall take appropriate 
measures to insure that the activities of all local organizations 
operating public and privnte facilities · connected with the· said . 
project are coordinated vith ~ts activities at the project during 
flood periods. 

11. That the Depat .. tment of the Interior · shall appoint a perma• 
nent conunittee composed of the Supe~intendent of the Papago Indian 
Agency and the Superintendent of the Pim<i Indian AgE?:ncy , headed by 
the Superintendent of the Papago India•• A~ency; hereinafter called 
"Sup~rintendent", who sha°ll be responsible for the efficient opera
tion and maintenance for all of the structures and facilit i es of 
the project and for continuous ·inspection and maintenance of the 
project, all without cost to the Department of the Arr.ry. 'fhe 
Department.of the Ini:'e~ior shall delegate sufficient authority to 
the said Superintendent to eruible him to adequately function as the 
manager of the said project under this memorandum of understanding. 

, . 
. t 

12. :I.'hat th~· ea.id Superintendent· of the project shall ·submi~ . 
a· semiannual·, ·report to the said Di&trict ·Engineer covering inspection, · 
llMlintenanc~, -. repair,·· and -o;>eration: of : the said proje~t • 

Date: 

. ' 

Dato: 

. . ··r 

30 August 1973 

. . . 

.. ,. 
i1' \ I .. ·. 

MJW 15 1973 
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DE?ARINE1''T OF THE INTERIOR 

.»y: 1-a~ "--&-t---t---
Acting Aren Director 
Da:le M. · Belcher · 
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Off ice of the Chief 
Design Branch 

Mr. Bany w. Welch 
Acting Area Director 
Bureau of In:lian Affairs 
.Fhoenix Area Office 
P.O. Box 10 
.Fhoenix, Arizona 85001 

Dear Mr. Welch: 

November 6, 1990 

We are in receipt of your letter of August 30, 1990 regarding 
xat MQmolikot Dam. As you stated, the Authorizing House Iklcument 189 
(89th Congress, 1st· Session) specified transfer of the responsibility for 
operating and maintaining the dam to the Bureau of In:iian Affairs. (BIA) • 
'Ihe Memoramum of Ur.rlerstarxlin between the D=parbnent of Anny and 
D:!parbnent of Interior dated August 30, 1973 accanplished that transfer of 
responsibility for operation and naintenance. In addition the D:!parbnent 
of Anny retained the right to approve inprovements or alterations to the 
project, inspect the project, conduct corxlition smveys and direct the BIA 
to perfo:r:m operation, repair and maintenance as deemed necessa:r:y. niese 
are standard provisions included in agreements with project sp:msors/owners 
for operation aoo naintenance of a project. Although not clearly stated, 
the intent of the agreement was not to.bind the corps of Engineers to the 
operation aoo Eaintenance responsibility. 

In regards to Tat Marnolikot ram, the corps of Engineers conducted and 
prepared the reports for three periodic inspections, in which the BIA 
participated. At the time of last inspection which was in December 1976 
this office was told by our higher headquarters that future periodic 
inspections were the responsibility of the BIA. Since that time the Co:rps 
has not conducted any extensive investigations, inspections or condition 
sw:veys other than acco.rrp311ying the BIA aoo Bureau of Reclamation on their 
pericxtic inspections of the project and making infonnal pre-flocrl season 
inspections. In essence there have not been any COzps of Engineers 
pericxtic inspections of the project since December 1976, and hence no 
duplication of efforts. 

'Ihe Corps of Engineers considers periodic inspections, instnnnentation, 
dam safety evaluation etc. as a part of operation and nain~ce function 
of the project. In light of current agreements between the BIA and the 
Bureau of Reclamation, and manpower shortages within our office, the corps 
of Engineers feels it would be inappropriate to assume inspection 
responsibility for the project even if reimbursed. We will continue to 
provide a representative for future inspections. 
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If you have further questions regarding this matter feel free to 
contact Marty carlassare, our r:am Safety Coordinator, at (213_) s94...:5540. 

CFSPL-ED 
CE.SPL-ED-D 
CE.SPL-ED-m 
CE.SPL-CD 
CE.SPirOC 
~PL-ED-G 

Sincerely, 

Rol:ert E. Koplin, PE 
Orlef, Engineering Division 

Cf:~"?tra-~f):..:.~' 

::5:;-1c/.~·:tr 



FIELD WORKING AGREEMENT 
BETWEEN 

DEPARTMENT OF THE INTERIOR, BUREAU OF INDIAN AFFAIRS 
DEPARTMENT OF THE ARMY, CORPS OF ENGINEERS 

FOR 
FLOOD CONTROL OPERATION 

TAT MOMOLIKOT DAM AND LAKE ST. CIAIR, SANTA ROSA WASH, ARIZONA 

This field working agreement, made and entered into this day of 
1990, between the DEPARTMENT OF THE ARMY, by and through the District 

Engineer, U.S. Army Engineer District, Los Angeles, and the DEPARTMENT OF THE 
INTERIOR, by and through the Area Director, Bureau of Indian Affairs, 
Phoenix, Arizona, 

WITNESSETH THAT: 

WHEREAS, the Flood Control Act of 1965, .Public Law 89-298, approved October 
27, 1965, authorized the construction of a project for flood protection and 
other-purposes on··tohe.SantaRosa-Wash-w-ithin the Papago-Indian Reservation, 
Arizona, in substantial conformance with the recommendations of the Chief of 
Engineers, Department of the Army, in House Document 189, 89th Congress, 1st 
Session. 

WHEREAS, the said house document provides that the said project shall be 
transferred upon completion to the Bureau of Indian Affairs or a designated 
organization approved by the Secretary of the Interior and Secretary of the 
Army for operation and maintenance subject to flood control provisions 
prescribed by the Secretary of the Army. 

WHEREAS, the Department of the Army, acting through the Corps of Engineers, 
represented by its appropriate District and Division Engineers, is 
responsible for the flood control operation of Tat Momolikot Dam and Lake St. 
Clair in accordance with Section 7 of the 1944 Flood Control Act (Section 7, 
Public Law 78-534, 58 Stat. 890, 33 U.S.C. 709), which directs the Army to 
prescribe regulations for the use of storage allocated for flood control or 
navigation at all reservoirs constructed wholly or in part with Federal 
funds, and as promulgated in the Code of Federal Regulations, Title 33, Part 
208.11, 13 October 1978. 

WHEREAS, there is a need for a working agreement to insure a clear 
understanding of flood control regulations and information exchange required 
for the operation of Tat Momolikot Dam and Lake Saint Clair. 

NOW, THEREFORE, the parties hereto do hereby agree as follows: 

1. That the Department of the Army transferred the said project to the 
Department of the Interior for continuous operation, repair, and maintenance 
in a manner to assure maximum benefits from the project for flood control and 
water conservation purposes. 

2. That the Department of the Interior shall operate and maintain the 
said project without cost or expense to the Department of the Army and in 
accordance with regulations promulgated from time to time by the Department 
of the Army regarding the operation and maintenance of the project for flood 
control purposes. The Department of the Army shall furnish the Department of 
the Interior an Operation and Maintenance Manual for the project. 

3. That the Department of the Interior shall prohibit encroachment or 
trespass on the structures constructed by the Department of the Army which in 
the opinion of the said District Engineer would adversely affect the 
effective operation and maintenance of the said project for flood control 
purposes. 



4. That the Department of the Interior shall (1) allow no construction 
on, over, under or through any of the structures constructed by the 
Department of the Army for the project, (2) allow no excavation or 
construction within the limits of the project in violation of property rights 
secured by the Department of the Army for the project, and (3) allow no 
changes in any feature of the structures constructed by the Department of the 
Army for the project, without the prior written determination by the said 
District Engineer or his authorized representative that such improvement, 
excavation, construction, or alteration will not adversely affect the flood 
control features of the project. Any such improvement, excavation, 
construction, or alteration approved in writing by the said District Engineer 
shall be accomplished in accordance with standard engineering practices. 
Drawings or prints showing such improvement, excavation, construction, or 
alteration as finally accomplished shall be furnished the said District 
Engineer after completion of the work. Advice regarding the effect of any 
proposed improvement, excavation, construction, or alteration on the 
functioning of the project and information concerning methods of construction 
acceptable under standard engineering practice may be obtained from the said 
District Engineer. 

5. That the said District Engineer and other authorized representatives 
of the Department of the Army shall have the continuing right to enter upon 
land and structures in the project for any purpose deemed appropriate by them 
in connection with the flood control aspects thereof, including the right to 
conduct periodic inspections and conditions surveys. 

6. That the Department of the Interior shall conduct periodic in
spections of the project and shall render written reports of the findings 
thereof. Copies of said reports shall be made available to the Department of 
the Army. 

7. That the Department of the Interior shall promptly perform such 
operation, repair, and maintenance activities at the project as deemed 
necessary from time to time by the said District Engineer in furtherance of 
the flood control aspects of the project. 

8. That the Department of the Interior shall be responsible for the 
adjustment of all claims arising from the construction, operation, repair, 
and maintenance of the said project for purposes other than flood control. 

9. That the Department of the Interior shall be responsible for the 
establishment and enforcement of floodway limits and regulations and for 
performing necessary work on the Santa Rosa Wash through the Papago, 
Maricopa, and Gila River Indian Reservations downstream from the dam site of 
the said project to maintain the hydraulic capacity of the existing channel. 

10. That the Department of the Interior shall take appropriate measures 
to insure that the activities of all local organizations operating public and 
private facilities connected with the said project are coordinated with its 
activities at the project during flood periods. 

11. That the Department of the Interior shall appoint a permanent 
committee composed of the Superintendent of the Papago Indian Agency and the 
Superintendent of the Pima Indian Agency, headed by the Superintendent of the 
Papago Agency, hereinafter called "Superintendent", who shall be responsible 
for the efficient operation and maintenance for all of the structures and 
facilities of the project and for continuous inspection and maintenance of 
the project, all without cost to the Department of the Army. The Department 
of the Interior shall delegate sufficient authority to the said 
Superintendent to enable him to adequately function as the manager of the 
said project under this field working agreement. 

12. That the said Superintendent of the project shall submit a 
semiannual report to the said District Engineer covering inspection, 
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maintenance, repair, and operation of the said project. 

13. The flood control regulations are subject to temporary modification 
by the Los Angeles District Engineer, 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 communications available. The action taken 
shall be confirmed in writin~ the same day to the office of the Area Director 
and shall include justification for the action. 

14. The Regional Director may temporarily deviate from the flood control 
regulations in the event an immediate short-term departure is deemed 
necessary for emergency reasons. Such actions will be immediately reported 
by the fastest means of communication available. Actions shall be confirmed 
in writing the same day to the Los Angeles District Engineer, Corps of 
Engineers, and shall include justification for the action. 

15. Revisions to the flood control operation for Tat Momolikot Dam and 
Lake St. Clair may be developed as necessary by the parties of this 
agreement. Each such revision shall be effective on_ the date specified. 

IN WITNESS WHEREOF, the parties hereto have caused this memorandum of 
agreement to be executed as of the day and date first above written. 

Corps of Engineers 

BY: =------=---==----------Roger F. Yankoupe 
Brigadier General, U.S. Army 
Commander, South Pacific Division 

Department of the Interior 
Bureau of Indian Affairs 

BY: 
=w~i~l-s_o_n--=B~a-r~b-e_r __________ __ 
Phoenix Area Director 



  

 

EXHIBIT E 
 
 

FINDING OF NO SIGNIFICANT ENVIRONMENTAL IMPACT (FONSI) 
 
 

TAT MOMOLIKOT DAM 
SANTA ROSA WASH 

 
 

Los Angeles District 
U. S. Army Corps of Engineers 

 
December 1989 



  

 

EXHIBIT F 
 
 

CHAIN OF CORRESPONDENCE FOR APPROVAL OF WATER CONTROL MANUAL 
 
 

TAT MOMOLIKOT DAM 
SANTA ROSA WASH 

 
 

Los Angeles District 
U. S. Army Corps of Engineers 

 
December 1989 

 



DEPARTMENT OF THE ARMY 
LOS ANGELES DISTRICT. CORPS OF ENGINEERS 

P.O. BOX 2711 
LOS ANGELES, CALIFORNIA 90053·2325 

July 10, 1989 
REPl..YTO 
ATTENTION OF: 

Off ice of the Chief 
Hydrology and Hydraulics Branch 

Mr. Wilson Barber 
Phoenix Area Director 
Bureau of Indian Affairs 
P.O. Box 10 
Phoenix, Arizona 85001 

Dear Mr. Barber: 

The U.S. Army Corps of Engineers, Los Angeles District is currently preparing 
an update of the water control manual for Tat Momolikot Dam and Lake Saint Clair. 
Ye request your cooperation in providing information throughout the study. Mr. 
Boniface Bigornia, Mr. Algis Bliudzius, and Mrs. Wendy Gist of this office will 
be visiting the site for a field reconnaissance on 18 - 20 July, 1989. It is 
requested that an initial coordination meeting be set up for the afternoon of 
July 18 with representatives of the Bureau of Indian Affairs that have knowledge 
of and interest in the dam and its operation. 

Before meeting with the above representatives it would be appreciated if the 
following questions could be considered and commented on in writing by the 
appropriate persons. 

1. Please discuss anything known about erosion and sediment production for 
the watershed. 

2. Are there any integrated components or control facilities related to the 
dam besides the Vaiva Vo Irrigation Project (i.e. diversions, pumping, 
reregulation)? 

3. Have any public facilities besides the overlook area been constructed? 

4. Provide a list of neighboring projects (i.e. check dams, levees) in the 
same water system that have some effect on the water control objective. 

5. Have there been any problems with regulation 
completed (i.e. leakage, hydraulic malfunction, 
encroachment, deterioration)? 

since the project has been 
groundwater, residential 

I 



If you have any questions or comments, please feel free to contact Mrs. Wendy 
Gist, of the Hydraulics Section at (213) 894-6981 or Mr. Boniface Bigornia of 
the Reservoir Regulation Section at (213) 894-6916. 

Copies Furnished: 

Mr. Ken Clouser 
Area Safety of Dams Coordinator 
Bureau of Indian Affairs 
P.O. Box 10 
Phoenix, Arizona 85001 

Mr. Joe Revak 
Superintendent of the Papago Agency 
Bureau of Indian Affairs 
P.O. Box 578 
Sells, Arizona 85634 

Sincerely, 

Robert Koplin, P.E. 
Acting Chief, Engineering Division 



United States Department of the Interior 
BUREAU OF INDIAN AFFAIRS 

PAPAGO INDIAN AGENCY 

IN REPLY llEFEll TO: 

Civil Engineer 
Land Operations 

Mr. Robert Koplin 
Acting Chief, Eng. Div. 
Corps of Engineers 
P. 0. Box 2711 
Los Angeles, CA 900 53-

Dear Mr. Koplin: 

Sells, Arizona 85634 

RK-TAT /'\=>McL\KcT 

The following is in response to your letter dated July 10, 
1989: 

1- Erosion of soil is widespread in the watershedr however, 
an insi~ificant amount of sediment has been transported to the 
reservoir area. . The erosion problem is believed to be caused by 
the loss of ground cover due to livestock overgrazing. Efforts 
to eliminate the overgrazing problem have had little success over 
the past forty or fifty years, however, recent experiments with 
livestock rotation grazing methods on the reservation that allow 
the land to rest after the grass has been grazed show excellent 
results. Apparently the stream grades are not steep enough and 
the stream velocities are not great enough to convey significant 
amounts of sediment to the reservoir area for the types of storms 
that have occurred since the dam was completed in 1974. 

2. There are no other components or control facilities re
lated to the dam other than the Vaiva Vo Irrigation Project. 

3. No other public facilities have been constructed since 
the completion of the dam. 

4. There are a number of small detention dams and stock 
tanks in the watershed that tend to reduce the peak flows and 
total runoff to the reservoir than would otherwise occur if they 
were not present. There are around 150 such structures in the 
watershed, with the average structure capacity being around 10 to 
15 e.cre-ft. 

5. No problems have been encountered with regulation since 
the project was completed. 

ar·;c~ 
Ll Rev;; 

Supervisory Civil Engineer 
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