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San Acacia Bosque del Apache Unit
Rio Grande Floodway Socorro County, New Mexico

HYDROLOGY, HYDRAULICS, AND SEDIMENTATION

1 INTRODUCTION

1.1 PURPOSE OF HYDROLOGIC, HYDRAULIC & SEDIMENT ANALYSES

Hydrologic and hydraulic analyses of a watershed provide an estimate of the potential for
flooding and the expected flood peaks, volumes, durations, and corresponding river depths and
velocities associated with the flood. The study reach extends along the Rio Grande from the San
Acacia Diversion Dam, located north of the city of Socorro, and near the historic community of
San Acacia, downstream past the Bosque del Apache National Wildlife Refuge to the headwaters
of Elephant Butte Reservoir, south of the former village of San Marcial. The 58-mile reach is
located in the southern-most section of the Middle Rio Grande Valley in New Mexico. The study
area watershed consists of the Rio Grande and two large ephemeral tributaries, the Rio Puerco
and the Rio Salado. Historically, floods in the study area have been associated with two types of
events: (1) spring snowmelt runoff from the upper Rio Grande watershed and (2) monsoonal
floods primarily contributed from the Rio Puerco and Rio Salado watersheds. Sediment is
provided primarily by the uncontrolled tributary flows from the Rio Puerco and the Rio Salado.
Sedimentation within the study area has played an important role historically and is anticipated to
do so into the foreseeable future. An evaluation of sedimentation provides insight into the
episodic and long-term impact of sediment movement and deposition within the channel and
floodway. Sediment movement and deposition influences river hydraulics, including flood
routing and stage, and the functionality and longevity of proposed project features.

The U.S. Army Corps of Engineers (Corps), Albuguerque District, addressed the hydrology,
hydraulics, and sedimentation in previous studies, most recently in the draft Rio Grande
Floodway, San Acacia to Bosque del Apache Unit, Socorro, NM, Flood Damage Reduction
Project, Limited Reevaluation Study completed in 1999. However, both new data and improved
analytical techniques are available that have allowed the Corps to refine the analyses and design.
The Corps revised the hydrologic and subsequent hydraulic analyses for this report based on work
initiated in 2003, and updated sediment information was prepared in support of these activities.
The scope of the sedimentation work focuses primarily on long-term trends in the study reach,
particularly aggradation, which affects hydrograph routing behavior as well as river stage and
required levee height. Additionally, the report provides supporting sediment information for
bridge alternative evaluation and the development of Risk and Uncertainty Analysis parameters.

The hydrology and hydraulics analyses address existing and future without-project conditions and
future with-project conditions. The Corps estimates future conditions to be the existing conditions
at a time 50 years into the future, measured from the completion of project construction. Future
with-project conditions include projected sedimentation. The with-project analysis includes the
significant impacts of the proposed design alternatives so that specific design features can be
evaluated. The differences in floodplain depth and extent between the without-project and with-
project conditions support the evaluation of the benefits of the proposed project features.

Draft Limited Reevaluation Report Appendix F-2-3
Supplemental Environmental Impact Statement November 2011



San Acacia Bosque del Apache Unit
Rio Grande Floodway Socorro County, New Mexico

1.2 WATERSHED AREA

The 58-mile study reach is located in the southern-most section of the Middle Rio Grande Valley.
The Rio Grande watershed at San Acacia measures 26,770 square miles, including 2,940 square
miles in a closed basin in the San Luis Valley, Colorado. Elevations range from over 14,000 feet
in the Colorado mountains to 4,660 feet at San Acacia. Upstream flow on the Rio Grande is
controlled by Cochiti Dam and Lake, Jemez Canyon Reservoir, Galisteo Dam, and Abiquiu
Reservoir. The contributing, uncontrolled drainage area below the dams measures 3,580 square
miles in the Rio Grande watershed, 7,350 square miles in the Rio Puerco watershed, and 1,395
square miles in the Rio Salado watershed. The Rio Puerco and the Rio Salado join the Rio
Grande approximately 10 miles and two miles, respectively, upstream of San Acacia. The city of
Albuquerque is located on the Rio Grande approximately 70 miles upstream of the study area.
The Rio Grande watershed between Albuquerque and San Acacia consists of a strip of land
bounded by mountains on the east and west. The climate is generally arid or semiarid. Figure 1
shows the study area and the watershed upstream of San Acacia. The following characteristics
apply to the study reach:

e The Rio Grande is laden with sediment contributed by the Rio Puerco and the Rio Salado.
These tributaries are intermittent and have some of the highest sediment concentrations in
the world. No other large tributaries contribute within the study area.

e Present water management in the Middle Rio Grande Valley includes flood risk and
sediment management dams and reservoirs, irrigation storage reservoirs, levees, channel
maintenance, irrigation diversions, drainage systems, and runoff conveyance systems.

e The Low Flow Conveyance Channel (LFCC) was constructed by the U.S. Bureau of
Reclamation (Reclamation) west of the river to efficiently convey up to 2,000 cubic feet
per second (cfs) of Rio Grande water from the San Acacia Diversion Dam downstream to
Elephant Butte Reservoir. Reclamation does not currently use the LFCC for that
purpose, and the LFCC presently conveys only groundwater and local drainage. When
Reclamation constructed the LFCC,