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1. INTRODUCTION 

1.1. *Study Authority 

This study is being conducted under the authority of Section 1135 of the Water Resources 

Development Act (WRDA) of 1986 as amended by Section 204 of WRDA of 1996, (Public Law 

104-303), which reads in part:  

 

(1) IN GENERAL- if the Secretary determines that construction of a water 

resources project by the Secretary or operation of a water resources project 

constructed by the Secretary has contributed to the degradation of the quality of 

the environment, the Secretary may undertake measures for restoration of 

environmental quality and measures for enhancement of environmental quality 

that are associated with the restoration, through modifications either at the 

project site or at other locations that have been affected by the construction or 

operation of the project, if such measures do not conflict with the authorized 

project purposes. 

 

Las Cruces Dam was constructed by the U.S. Army Corps of Engineers (USACE) in 1975 to 

reduce flood damage to structures in the City of Las Cruces from several arroyos draining the 

foothills of the Organ Mountains.  The flood reduction project was authorized under the Flood 

Control Act of 1962, Public Law 87-874, Section 203.  The dam is owned and operated by the 

City of Las Cruces.  

 

In July 2005, USACE completed an initial Preliminary Restoration Plan to evaluate the Federal 

interest in pursuing an ecosystem restoration study in the flood pool of the Las Cruces Dam.  The 

feasibility phase was started in 2006 and continues to present. 

1.2. *Study Purpose and Scope 

The Las Cruces Dam Environmental Restoration Study is being conducted by the USACE, 

Albuquerque District, and the City of Las Cruces.  The purpose of the study is to determine the 

Federal interest in the implementation of an ecosystem restoration project in the flood pool area 

of Las Cruces Dam.  This study will  identify ecosystem restoration and incidental recreation 

alternatives that are technically feasible, economically practicable, environmentally sound, and 

publicly acceptable.  The study focuses on environmental restoration measures to improve 

structure and function of the Chihuahuan Desert riparian ecosystem within the study area.  

Degradation of the riparian habitats within the study was caused in part by construction and 

operation of the Las Cruces Dam as described in section 1.3, below.  The City of Las Cruces, as 

the non-Federal sponsor, supports the proposed project purposes. 

1.3. *Study Area 

The study area is located on approximately 500 acres in the flood pool behind the Las Cruces 

Dam (Figure 1.2).  Las Cruces Dam is located along the east side of Interstate 25 (I-25) in the 

northeast quadrant of the City of Las Cruces in southern New Mexico.  The Las Cruces Dam 
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itself is approximately 15,570 feet long, with a maximum height of 67 feet.  The dam is designed 

to pass all flows, through a single, non-gated outlet structure.   

The drainage area upstream from Las Cruces Dam is approximately 29 square miles, and the 

watershed extends upstream in a northeasterly direction approximately 11 miles into the foothills 

of the Organ Mountains.  The watershed elevations range from 4,100 feet in the vicinity of Las 

Cruces Dam to 8,400 feet in the Organ Mountains.  The dam currently terminates the paths of 

four primary arroyos that historically passed through the existing reservoir pool area.  Alameda 

Arroyo is the largest and northernmost arroyo.  The North and South Fork Arroyos enter the 

south side of the reservoir pool immediately upstream of the point where the arroyos formerly 

converged to form the main branch of Las Cruces Arroyo.  The Little Arroyo enters the reservoir 

pool at its southern edge.  Figure 1.1 displays the Las Cruces Dam watershed and the four 

arroyos that contribute to the reservoir pool area.  Figure 1.2 shows the Las Cruces Dam 

reservoir pool. 

The Las Cruces Dam is designed and operated as a ódry damô, that is, the dam does not impound 

water permanently and remains dry except during large rain events.  Under New Mexico water 

law, all detention structures are required to pass all detained water within 96 hours of capture or 

are subject to the need to acquire water rights.  Flood water is detained in the pool and released 

slowly through a single ungated outlet structure into Alameda Arroyo.  Alameda Arroyo, the Las 

Cruces Arroyos, and Little Arroyo are connected through the reservoir basin by a 50-foot-wide 

conveyance channel.  Water entering the basin from the Las Cruces Arroyos and Little Arroyo 

flows north along this channel to the outflow structure. 

The project area is located within the Chihuahuan Desert ecoregion.  Vegetation communities 

vary with altitude, soil type and moisture, slope aspect, and topographic position.  The typical 

upland plant community matrix in the study area consists of Chihuahuan Desert scrub species 

such as creosote bush, white-thorn acacia, honey mesquite, soaptree yucca, and prickly pear 

cactus.  Riparian species found along ephemeral streams or arroyos include upland species 

growing in a larger, more vigorous form as well as species dependent on the arroyo hydrology.  

At the elevation of Las Cruces Dam, these species include four-wing saltbush, desert willow, 

little-leaf sumac, brickellia, burrobrush, and apache plume.  Riparian species associated with 

permanent water courses such as the Rio Grande include cottonwood, coyote and black willow, 

New Mexico olive, wolfberry and screwbean mesquite.  Permanent water sources such as springs 

and seeps, supporting herbaceous wetland plant communities, are rare in the Chihuahuan Desert 

and do not currently exist within the project area.  The proposed project goal is to increase the 

amount and quality of these riparian and wetland plant communities and the animals they would 

support.  Small mammal species currently in the study area include several species of pocket 

mice, deer rats, woodrats, kangaroo rats, jackrabbits, ground squirrels, and skunks.  Historically, 

larger mammals such as mule deer, javelina, and mountain lion traveled the riparian corridors 

associated with the arroyos from the Rio Grande to the Organ Mountains.  More than 80 species 

of birds have been observed in the area, and many of the birds are migrants.  A Federal species 

of concern, the Western Burrowing Owl, is known to live and breed in the study area. 

 



USACE, Albuquerque District  Las Cruces Dam Environmental Restoration 

 
3 

 
Figure 1.1 - Las Cruces Dam Watershed 
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Figure 1.2 - Las Cruces Dam and Reservoir Pool 

 

1.4. *Need for the Project/Proposed Action 

The Chihuahuan Desert is recognized as one of the most biologically diverse ecoregions in the 

world (Dinerstein et al., 2000; Pronatura Noreste et al., 2004).  The riparian habitats found within 

the Chihuahuan Desert contribute greatly to this diversity.  Wetlands along the Rio Grande 

consist of marshes, wet meadows, and seasonal ponds that typically support hydrophytic plants 

such as cattails, sedges, and rushes (Stotz, 2000).  Historical descriptions of the lower Rio 

Grande in the reach including the Mesilla Valley indicate that the largest floodplain habitat type 

was wet meadow and floodplain grass communities.  High groundwater and/or periodic 

inundation of the floodplain, processes that create and sustain wet meadows, would have been 

common throughout much of this reach prior to the installation of the river levee and agricultural 

drain systems (Fullerton and Batts, 2003). 
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Wetlands are an integral component of the Rio Grande ecosystem, not only increasing diversity 

but also enhancing the value of surrounding plant communities for wildlife.  Wetlands have 

experienced the greatest historical decline of any Rio Grande floodplain plant community.  From 

1918 to present, wetland-associated habitats have undergone a 93% reduction (Hink and Ohmart, 

1984; Scurlock, 1998).  Among the greatest needs of the Rio Grande riparian ecosystem are the 

preservation of existing wetlands and expansion or creation of additional wetlands (Crawford et 

al., 1993). The proposed project would restore and create wetlands similar to those described 

here. 

 

Other perennial wetlands found in southern New Mexico include marshes or ciénegas, springs, 

and seeps. Ciénegas occur as geographically isolated wet depressions or seeps that are 

hydrologically supported by seasonal discharge of shallow groundwater aquifers and springs.  

These areas collect and hold water, supporting marsh emergents (moisture-loving plants with 

growth emerging from the water), soils, and wildlife, including many Chihuahuan desert 

endemics (Dinerstein et al, 2000).  Ciénegas, spring seeps and perched wetlands provide 

unusually persistent and long-lived wetlands (NMDGF, 2006).  Little is known about the 

distribution and abundance of these habitats in New Mexico today; however, loss of these 

wetland habitats has been well documented (Sivinski, in press).  Primary threats to these habitats 

include degradation from livestock or introduced species and groundwater withdrawal.  

 

Among the greatest needs of the riparian ecosystem are the preservation of existing wetlands and 

expansion or creation of additional wetlands (Crawford et al., 1993). Within the Chihuahuan 

desert, restoration or creation of wetland habitats is especially important due to their scarcity.  

Likewise, availability of surface water and greater demands for both surface and groundwater 

make wetland restoration and creation especially challenging in the desert.  Any opportunity to 

provide these critical habitats should be taken advantage of. 

 

Arroyo riparian habitats are vegetatively diverse in structure and species assemblage (Kear, 

1991; Jorgensen and Demarais, 1996).  Shrub canopy cover along arroyos is more than twice that 

found on adjacent uplands (Jorgensen, 1996).  This diversity supports a significantly more 

diverse bird assemblage than those associated with uplands (Johnson et al., 1977; Szaro and 

Jakle, 1985).  Riparian habitat in Arizona contained twice as many breeding birds compared to 

the adjacent bajada (Stevens et al., 1977).  

 

Based on floral characteristics, arroyos comprise only 2% to 4% of the landscape in the 

Chihuahuan Desert (Henrickson and Johnston, 1986).  Historically, both forks of the Las Cruces 

Arroyo and Alameda Arroyo meandered across the landscape from the base of the Organ 

Mountains to the Rio Grande, providing valuable riparian habitats to the area.   

 

Construction of Las Cruces Dam and urbanization of the watersheds of the Alameda and Las 

Cruces Arroyos have disrupted flow paths and riparian corridors, altered the hydrology, and 

directly removed or degraded habitats along these arroyos and tributaries.  The dam terminates 

the paths of Alameda Arroyo, the North and South Forks of Las Cruces Arroyo, and Little 

Arroyo, which historically passed through the location of the existing reservoir pool.  Prior to 

urbanization, arroyos flowed west past the current location of the dam and continued 

approximately 4.5 miles to the Rio Grande.  Currently, Alameda Arroyo below the dam 
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functions as a stormwater drain consisting of an earthen or concrete trapezoidal channel with 

virtually no vegetation.  For these reasons, the riparian corridors that these arroyos support are 

terminated at Las Cruces Dam.   

 

Las Cruces Dam and encroaching development areas that cross the historic floodplain have also 

bisected wildlife corridors that once led from the Rio Grande into the Organ Mountains and 

connected several arroyo systems.  Natural riparian corridors downstream of Las Cruces Dam are 

non-existent due to agriculture and urban development prior to the dam construction.  

Commercial and residential development upstream of Las Cruces Dam has occurred in the last 

20 years and encompasses approximately 3.5 square miles of the Las Cruces and Alameda 

Arroyo watersheds.  Through this area of development, Alameda Arroyo has remained largely 

unconstrained; however, various activities have impacted the riparian zone of both forks of Las 

Cruces Arroyo. 

 

Urbanization of the surrounding area has had an adverse effect on this riparian corridor.  The 

area of impermeable surfaces has increased dramatically and caused increased flows in the 

arroyos and downcutting of the channels, especially in areas where the native vegetation has 

been damaged or removed.  Because the basin behind the Las Cruces Dam is relatively flat, 

sediment entering the basin from the major arroyos, as well as from small flow paths of 

stormwater outfalls, is trapped in the basin.   

 

Soil used to construct the dam was excavated from what is now the flood pool, leaving nearly 

400 acres of denuded landscape.  Attempts to revegetate these areas with native seed have not 

been successful, and much of the disturbed area remains poorly vegetated 35 years later.  Sand 

and gravel mining in one parcel within the flood pool basin has left nearly 30 acres of 

disturbance in the study area.  Several shrub species have colonized new sediment deltas formed 

at the mouth of arroyos.  These areas exhibit sufficient shrub density and complexity to provide 

functional wildlife habitat; however, the areas lack the diversity of shrub species found in high-

quality arroyo riparian habitats. 

 
 

Figure 1.3 - Photos of the flood pool from 1975 at completion of dam construction (Black and 

white) and in 2005 (color).  The borrow area designated in the photos in near the outlet of the 

south fork of the Las Cruces Arroyo. 
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Figure 1.4 - Photos taken of the flood pool basin near the outlet of the Alameda Arroyo from 

1975 at completion of dam construction (Black and white) and in 2005 (color).  The outlets 

structure seen in the 2005 photo is located out of picture to the right in the 1975 photo. 

 

Due to the degradation of the riparian environment of the Las Cruces and Alameda arroyos 

caused by construction of the Las Cruces Dam the study is well suited for the restoration 

authority provided in Section 1135 of the Water Resources Development Act (WRDA) of 1986 

(Public Law 99-662).  The authority also provides the opportunity to remedy habitat degradation 

caused by nearby development. 

1.5. Planning Process and Report Organization 

The feasibility phase of the Las Cruces Dam Environmental Restoration Project follows the 

USACE six-step planning process specified in Engineering Regulation (ER) 1105-2-100, 

Planning Guidance Notebook.  The process is used to identify and respond to problems and 

opportunities associated with the Federal objective and specific state and local stakeholder 

concerns.  The process also provides a rational framework for problem solving and sound 

decision making.    
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The feasibility phase serves as the basis for approving a specific project for construction and, as 

such, documents the planning process followed to determine the Tentatively Selected Plan.  This 

report is organized to follow the planning process.  Chapter 1 includes problems and 

opportunities; Chapters 2 and 3 contain the inventory and forecast of the existing and future 

without-project resource conditions; Chapter 4 describes the formulation, evaluation, and 

comparison of alternative plans and the selection of the Tentatively Selected Plan; and Chapters 

5 through 9 describe the Tentatively Selected Plan in greater detail. 

 

2. *EXISTING ENVIRONMENTAL SETTING 

2.1. Physiology, Geology and Soils 

2.1.1. Regional Geology & Regional Structures Setting 

The Organ and San Andres Mountains in south-central New Mexico are part of a 150-mile-long, 

west-tilted fault block extending from El Paso, Texas, northward to central New Mexico.  During 

the mountain-building Laramide orogeny in the early Cenozoic Era, Precambrian, Paleozoic, and 

Cretaceous rocks were deformed along the faulted margins of a basement-cored block uplift, 

which was ancestral to the Organ-San Andres range.  An early Tertiary Fanglomerate records the 

erosional ñunroofingò of the Laramide uplift and was sharply deformed as uplift progressed.  

Block faulting is thought to persist through the late Tertiary.  Subsequent uplift of the modern 

ranges involved an early stage of closely spaced faulting associated with moderate west tilting or 

locally east downwarping.  Some faults, initially steep, were rotated into low-angle positions as 

tilting progressed.  The more recent stage of uplift is distinguished by development of the 

modern, widely spaced range-boundary faults and their associated horsts, west-tilted blocks, and 

grabens.  Movement on the eastern range-boundary fault of the Organ and southern San Andres 

fault block has persisted to within the last 4,000 to 5,000 years (Seager et. al., 1975).   

2.1.2. Site Geology 

The project site is underlain by alluvial fan and slope colluvium deposits.  Up to several hundred 

feet of alluvium is likely present.  These deposits are composed mostly of fine-to-coarse sand, 

silt, and gravel with some clay.  Erosion of the coarse granite of the Organ Mountains has 

produced the large quantities of arkosic sand and gravel found in the alluvial fan deposits.  In 

general, alluvial deposits closest to the mountains are coarse grained whereas deposits farther 

from the mountains are finer grained.  However, due to the nature of erosion and deposition, 

fine- and coarse-grained materials are found interbedded in the project area. 

2.1.3. Soils 

Subsurface materials on site are almost entirely classified as silty sand (SM) in accordance with 

ASTM D 2487, Standard Practices for Classification of Soils for Engineering.  Other materials 

found on site include poorly graded sand with silt (SP-SM) and low-plasticity clay (CL).  

Standard Penetration Test results varied widely, with values as low as four and as high as 50 

reported.  Generally, materials within five feet of the surface were moderately loose to loose, and 
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densities increased with depth where materials became moderately dense to very dense at 

approximately ten feet.  Moisture contents were generally very low, ranging from 1.1% to 9.0% 

in the majority of samples.  The only clay specimen found had a water content of 17%.  No 

stratigraphic boundaries were identified, and materials, with the exception of density, were fairly 

homogenous throughout the area.  Additional information, including a subsurface investigation 

plan and soils data, can be found in the Technical Appendix A (USACE, 2010).     

 

Since the construction of Las Cruces Dam, sediments have accumulated at the mouth of the 

arroyos or flow paths where they empty into the bottom of the reservoir basin.  At the mouth of 

the larger arroyos, larger sediments (sand and gravel) have reached as much as eight to ten feet in 

depth.  Sediment deposits within the conveyance channel connecting the southern end of the 

basin to the outlet structure periodically obstruct the channel and back up water into the southern 

portions of the basin.  Fine-grained soils carried by storm water have accumulated to form a 

layer of low-permeability soil in the lowest depressions of the basin.  These sediments are of 

such low permeability that this area will hold surface water for periods of weeks or months 

depending on the volume of water that is trapped.  Periodic maintenance is required to keep the 

conveyance channel clear of sediment. 

2.1.4. Percolation Test Results 

USACE performed percolation tests to measure the ability of the soil to absorb water.  Results 

indicate that materials near the surface are fairly permeable, with percolation rates varying 

between 20 to 46 feet per day.  This compares favorably with the permeability expected for the 

materials found.  The high consistency in particle size found below the surface indicates that 

materials are likely of similar permeability at greater depths.  These percolation rates would 

require some sort of soil treatment, such as mixing with clays or soil liner systems, to achieve an 

impermeable surface, which might be necessary for the proposed project.  Technical Appendix A 

(USACE, 2010) presents percolation test results. 

2.2. Climate 

The climate in the Las Cruces area is classified as semiarid with hot summers, mild winters, and 

short temperate spring and fall seasons.  The temperature occasionally reaches 100 degrees 

Fahrenheit or falls to zero or below.  The average annual precipitation ranges from eight to ten 

inches, with 60% of the total annual precipitation accumulating during the summer and fall 

months.  In general, summer storms are high intensity, localized thunderstorms of brief duration, 

whereas winter storms are low intensity, last several days, and cover large areas.  Although an 

average of only one day per year has more than 1/2 inch of precipitation, these infrequent, brief, 

heavy summer showers may bring 1/2 to 1 inch of rain.  Occasionally, hail accompanies summer 

thunderstorms.  The average annual snowfall is less than four inches, seldom exceeds one or two 

inches, and generally melts within a few hours.  The growing season is approximately six to 

seven months long.  Relative humidity averages less than 50% and is generally less than 20% on 

hot sunny afternoons.  In winter the prevailing winds are northerly, and in summer the prevailing 

winds are southerly.  The information in this section was obtained from the online soil survey for 

Doña Ana County (USDA, 2010a).  
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2.2.1. Climate Change 

Warming temperatures have produced observable changes in the hydrologic cycle and sea level.  

Impacts of warming temperatures are evident: (1) reservoir management in regions such as the 

mountainous West where snow pack is an important form of water storage and where snow 

packs are melting earlier in the spring; and (2) coastal design and management due to rising sea 

levels and potentially large storm surges from larger and more intense hurricanes.  The potential 

exists for severe droughts and increasing flood risks in the future. 

Predicting or quantifying the effects of various possible climate change conditions is difficult.  

USGS Circular 1331, Climate Change and Water Resources Management: A Federal 

Perspective, dated 2009, makes several key points regarding climate change.  The first point is 

that the best available scientific evidence based on observations from long-term monitoring 

networks indicates that climate change is occurring, although the effects differ regionally.  The 

second point is that both research and monitoring are needed to fill knowledge gaps and advance 

our planning capabilities.  Although neither will eliminate uncertainties, research and monitoring 

will provide significant improvements to our understanding of the effects of climate change on 

water resources, including quantity and quality, and to our evaluation of associated uncertainties 

and risks required for a more informed decision-making process. 

While good evidence exists to support the occurrence of climate change, study of how the 

change might affect the study region and the study area of the Las Cruces Dam has been limited.  

However, some references exist.  Hurd and Coonrod performed a study in 2007 evaluating 

óClimate change and its implications for New Mexicoôs water resources and economic 

opportunities.ô  This study supports the current trend of a degrading Chihuahuan arroyo riparian 

ecosystem.    

2.3. Existing Without-Project Hydrologic Analysis 

This section presents the hydrologic analysis developed by the USACE to support the ecosystem 

restoration study and the sediment transport and water supply analyses.  The hydrologic analysis 

establishes peak discharge frequency relationships and flood hydrographs for the watershed 

above Las Cruces Dam under existing and future without-project conditions.  Technical 

Appendix B (USACE, 2010) provides additional information regarding the hydrologic analysis. 

2.3.1. Hydrologic Model Development 

USACE developed a rainfall-runoff model and produced flood hydrographs and instantaneous 

peak discharges for 50.0%-, 10.0%-, 2.0%-, and 1.0%-chance (2-, 10-, 50-, and 100-year) events 

using the HEC-HMS computer software (USACE, 2008).  USACE supplied the hydrologic 

analysis to Mussetter Engineering, Inc. (MEI), for use in the sediment transport analysis that 

MEI performed under contract to USACE, and MEI updated the hydrologic analysis to model 

the 20.0%- and 4.0%-chance (5-year and 25-year) events.  Watershed and subarea boundaries 

were generated by the GEO-HEC-HMS computer software and based on 2004 topographic 

mapping obtained from the Doña Ana County Flood Commission (DACFC).  USACE delineated 

the subbasins in the watershed and applied the Snyderôs unit hydrograph method and a 24-hour 

storm duration with five-minute computation intervals to compute hydrographs.  USACE 

developed hydrographs for each storm using the Frequency Storm Method based on rainfall 
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intensity-duration data obtained from NOAA Atlas 14, Precipitation-Frequency Atlas of the 

United States, Semiarid Southwest (NOAA, 2004).  USACE used an initial loss rate of 0.9 inches 

and a constant loss rate of 0.2 inches per hour for undeveloped conditions.  Hydrographs were 

routed throughout the basin using the Muskingum-Cunge method. 

 

USACE calculated the percent of impervious cover for the existing conditions model from 

features that are visible on the 2004 DACFC aerial photography in conjunction with estimated 

land-use types.  USACE assumed the percentage of impervious cover to be zero for most of the 

watershed with the exception of a few developed basins in the downstream portion of watershed 

near Las Cruces Dam.  These basins were assigned impervious cover values that ranged between 

1% and 24%. 

 

In the 1930s, the Civilian Conservation Corps (CCC) constructed a series of earth-fill, flood 

detention dams in the watershed to control water and sediment runoff from the upper basin.  

Although other dams exist farther upstream, seven of the dams are of specific concern because 

they are closest to Las Cruces Dam and have subsequently been determined to be unsafe.  

USACE evaluated the hydrologic effect of the seven CCC dams.  Figure 2.1 displays the location 

of the seven dams. 

 

The hydrologic model incorporated the Las Cruces Dam and the seven historic dams built in the 

watershed by the CCC.  USACE developed storage-elevation data and spillway dimensions for 

each of the dams using the 2004 DACFC topography.  Discharge capacities of the low-level 

outlet structures were generated using the orifice equation with field-measured outlet dimensions 

and configurations, and emergency spillway discharges were computed assuming critical depth.  

Due to the sparse hydrologic data for the area, USACE based model calibration of previous 

studies primarily on comparisons with the results of USGS regional regression equations.  The 

previous studies were performed using rainfall data from NOAA Atlas II, Precipitation-

Frequency Atlas of the Western United States, Volume IV ï New Mexico (Miller et al., 1973), 

and infiltration rates adjusted to produce reasonable peak values.  NOAA Atlas 14 supersedes 

NOAA Atlas II and generally indicates higher rainfall values for the Las Cruces area.  USACE 

adjusted regional parameters such as initial infiltration rates so that the combination of NOAA 

Atlas 14 rainfall and infiltration produced estimated peak discharges of similar magnitude to 

peaks produced and accepted in previous calibration analyses. 
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Figure 2.1 - Civilian Conservations Corps Dam in the Las Cruces Dam Watershed 

 

2.3.2. Existing Without-Project Hydrologic Results 

Modeled peak inflows entering the Las Cruces Dam reservoir pool from the four main arroyos, 

for the existing without project conditions, range from 86 cubic feet per second (cfs) from Little 

Arroyo to 504 cfs from Alameda Arroyo for the 50.0%-chance event and from 709 cfs (Little 

Arroyo) to 6,235 cfs (Alameda Arroyo) for the 1.0%-chance event.  Inflow volumes associated 

with these storms range from two to 68 acre feet and from 20 to 900 acre feet for Little Arroyo 

and Alameda Arroyo, respectively.  Table 2.1 summarizes the inflow peaks and volumes and the 

outflow peaks and volumes for the four main arroyos that contribute to Las Cruces Dam for 

existing without-project conditions.  Results from the models indicate that the CCC dams cause 

significant attenuation of the flood peaks for most of the modeled storms.  At all of the CCC 

dams, the largest relative reduction in peak discharges occurs for the mid-range events of 20.0%- 

to 4.0%-chance.  Technical Appendix B (USACE, 2010) provides additional information about 

the CCC dams. 
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Table 2.1 ï Summary of Peak Flows and Volumes under Existing Without-Project 

Conditions for the Four Primary Arroyos at Las Cruces Dam 

  Outflow from Upstream Dam Inflow to Las Cruces Dam 

Arroyo  Percent 

Chance 

Event 

Peak 

Discharge 

(cfs) 

Volume 

(acre feet) 

Peak 

Discharge 

(cfs) 

Volume 

(acre feet) 

Alameda 50 182 68 504 124 

 20 557 232 1,475 399 

 10 1,387 367 2,163 629 

 4 2,672 559 3,190 956 

 2 3,714 716 4,447 1,219 

 1 4,912 900 6,235 1,532 

North Fork  50 98 33 255 57 

 20 125 103 710 167 

 10 136 161 1,043 257 

 4 593 242 1,494 386 

 2 1,135 310 1,837 492 

 1 1,721 382 2,179 605 

South Fork 50 66 25 145 49 

 20 92 80 493 160 

 10 104 125 762 251 

 4 417 191 1,159 384 

 2 934 245 1,533 492 

 1 1,498 303 2,589 609 

Little  50 6 2 86 12 

 20 8 5 216 26 

 10 9 8 321 38 

 4 10 13 472 56 

 2 10 16 593 71 

 1 11 20 709 87 
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2.4. Existing Without-Project Hydraulic Analysis 

The hydraulic analysis estimates the hydraulic conditions (e.g., velocity, depth, shear stress) in 

the arroyos to facilitate bed-material transport capacity calculations throughout the project area.  

The hydraulic analysis of the main arroyos in the watershed modeled flows for the 50.0%-, 

20.0%-, 10.0%-, 4.0%-, 2,0%-, and 1.0%-chance events.  Technical Appendix B (USACE, 2010) 

provides additional information regarding the hydraulic analysis. 

2.4.1. Hydraulic Model Development 

USACE developed models for 17 separate reaches using the HEC-RAS computer software.  The 

channel geometry used in the models was developed from two-foot-contour-resolution Light 

Detection and Ranging (LIDAR) mapping data collected in February 2004.  USACE determined 

downstream boundary conditions based on either normal depth or reservoir pool elevations from 

the HEC-HMS hydrologic model.  Manningôs ónô roughness coefficients typically range from 

approximately 0.035 in natural arroyo channels to 0.04 in the arroyo overbanks.  All models 

were set to run under subcritical conditions.  Although slopes are sufficiently steep in many areas 

to cause supercritical flow under rigid-boundary conditions, supercritical flow is unlikely to be 

sustained for more than short periods and over short distances in the alluvial channels because of 

the interaction between the flow and the boundary material (Trieste, 1992; Mussetter et al., 

1994).  Ineffective flow boundaries were added to some of the models to ensure that flow 

remains in the active channel. 

2.4.2. Hydraulic Results 

Hydraulic conditions for each flow, including main-channel velocity, hydraulic depth, effective 

width, and energy slope, were extracted from each hydraulic model for use in the sediment-

transport analysis performed by MEI under contract to USACE.  To facilitate the sediment-

transport analysis, each of the seven arroyos downstream from the CCC dams was subdivided 

into several subreaches based on similarity of hydraulic and geomorphic characteristics and the 

location of significant tributary inflows.  Figure 2.2 displays the subreaches.  Reach-averaged 

hydraulic parameters were computed for each subreach over the range of modeled discharges 

and can be found in Exhibit C of Technical Appendix B.   In addition, hydraulic results are 

discussed in Technical Appendix B (USACE, 2010). 

 

Based on the differences in peak flows, channel geometries, and gradients, the hydraulic 

characteristics vary considerably along each arroyo and among the arroyos.  Reach-averaged 

results for all modeled arroyos were computed directly upstream of each of the seven CCC dams, 

and these results were used to define the hydraulic parameters for the inflow to the pool areas to 

develop supply-reach bed-material transport capacities. 
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Figure 2.2 ï Aerial Photograph Showing the Sediment-Transport Subreaches Along Each 

Arroyo Downstream from the Seven CCC Dams 
 

2.4.3. Geomorphic Characteristics 

The existing geomorphic characteristics of the four primary arroyos that drain into Las Cruces 

Dam and portions of the upstream tributary arroyos were evaluated based on a combination of 

field observations and information from the available mapping and other sources.  The 

characteristics of upstream sediment deposits and historic detention were assessed. The 

geomorphic characteristics for the downstream portions of these arroyos are included in this 

report (downstream of Roadrunner Parkway for Alameda, North, and South Fork Arroyos and 

for Little Arroyo as it enters the Las Cruces Dam pool).  MEI Exhibit B, contained in Technical 

Appendix B (USACE, 2010), provides descriptions of the geomorphic characteristics of the 

upstream reaches of the four major arroyos.   

 

Alameda Arroyo crosses Roadrunner Parkway through a series of five 6-foot by 10-foot box 

culverts, twenty three 42-inch-diameter reinforced concrete pipes (RCP), and twenty two 48-

inch-diameter RCPs.  Both upstream and downstream from Roadrunner Parkway, the channel is 

relatively wide (200 feet to 250 feet).  The bed material in the reach upstream from Roadrunner 

Parkway is primarily sand with 30% to 35% gravel.  Some incision was observed in the channel 
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downstream from Roadrunner Parkway, and the bed material appears to be slightly coarser, 

probably due to the minor sediment-trapping effects caused by hydraulic losses and backwater 

through the culverts.  Sediment that passes through Roadrunner Parkway and the downstream 

channel is ultimately delivered to the flood pool of Las Cruces Dam.   

 

The North Fork Arroyo crosses Golf Club Road through six 10-foot-wide by 4-foot-high 

concrete box culverts that provide vertical base-level control for the upstream channel.  The 

arroyo then crosses Roadrunner Parkway through six 60-inch RCPs approximately 700 feet 

downstream.  The channel between the two crossings is relatively wide and flat, and the bed 

material is slightly coarser than in the upstream reach through the golf course.  A sediment 

sample taken immediately upstream from Roadrunner Parkway had a D50 of about 1.3 mm and 

contained about 4% gravel.  Significant incision has occurred downstream from Roadrunner 

Parkway due to increased runoff associated with the upstream development, channelization that 

has straightened and narrowed the channel, and a reduction in sediment supply due to the limited 

sediment transport capacity through the culverts at both Roadrunner Parkway and Golf Club 

Road.  The total drop from the apron downstream from the RCPs is 5.5 to 6 feet, and the incision 

has undercut the grouted rock bank protection along the right bank.  If left in its current state, the 

incision in the area will cause undercutting to continue, which will present a significant risk of 

damage to Roadrunner Parkway and the adjacent developments.  The incised reach extends for 

approximately 750 feet downstream from Roadrunner Parkway.  Near the downstream end of the 

incision, a concrete encased pipeline has been exposed by the downcutting.  The drop across the 

encasement is currently about 1.0 to 1.25 feet, and the drop is likely to increase as additional 

runoff associated with the upstream urbanization passes through the reach.  Downstream from 

this point, the arroyo empties into the Las Cruces Dam flood pool where the sediment carried by 

(and eroded from) the upstream reaches deposits.  A stand of relatively young cottonwoods and 

other riparian species has colonized the area on the sediment delta at the downstream end of the 

North Fork channel. 

 

The South Fork Arroyo crosses Roadrunner Parkway through a series of fifteen 10-foot-wide by 

6-foot-high concrete box culverts that provide grade control for the upstream reach.  

Downstream from Roadrunner Parkway, the channel had incised by 4.5 to 5 feet at the time of 

the June 2006 field reconnaissance.  An energy dissipater does not exist on the downstream side 

of the crossing, but a gabion mattress has been installed and undercut.  Rock riprap has been 

placed at the head of the incision to limit further upstream migration of the headcut.  Further 

incision is likely to continue to undercut the protection measures, which could endanger the 

stability of the Roadrunner Parkway crossing.  The incision extends downstream through the 

channelized reach into the Las Cruces Dam flood pool, where it has undercut and exposed the 

outlets of some local storm drains and at least one pipeline crossing. 

 

The channel of Little Arroyo is concrete lined from approximately 0.25 miles upstream from the 

Lowman Avenue crossing to the outlet in the Las Cruces Dam flood pool.  The gradient of the 

portion of the lined reach upstream from Lowman Avenue is approximately the same as the 

upstream arroyo, and the portion downstream from Lowman Avenue steepens significantly to 

about 3.5%.  Some incision is occurring at the outlet in the Las Cruces Dam flood pool. 
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2.4.4. Sediment Transport Analysis 

The sediment yield from a watershed is composed of two primary components: (1) bed-material 

load, composed of material commonly found in the bed and controlled by the composition of the 

sediment and the hydraulic conditions in the channel, and (2) wash load, the fine sediment that 

that is not commonly found in the bed that originates from the erosion of the watershed soils, 

gullies, and channel banks.  Bed-material load actively exchanges with the channel bed as it is 

transported downstream, whereas wash load typically remains in suspension once it reaches the 

channel.  In addition, bed-material load is typically carried at the capacity of the stream in 

alluvial channels such as those in the study area, whereas wash load is controlled by the 

upstream supply and is generally carried at less than the capacity.  Technical Appendix B 

(USACE, 2010) contains a copy of the report Las Cruces Dam, Section 1135, Ecosystem 

Restoration Feasibility Study, Sediment Transport Analysis, dated December 2006, prepared by 

MEI, under contract to USACE.  The MEI report describes in detail the sediment transport 

analysis used to support the ecosystem restoration study for Las Cruces Dam.  

MEI estimated the fine sediment yields (wash load) using the Modified Universal Soil Loss 

Equation (MUSLE) (Wischmeier and Smith, 1978), as modified by Mussetter, et al (1994) for 

the Albuquerque area.  MEI estimated the bed-material loads by integrating sediment-transport 

rating curves developed using the Toffaleti-Meyer-Peter, Müller (MPM) sediment-transport 

function, as formulated in the USACE SAMwin software (USACE, 2003).  Input for the 

SAMwin program were taken from the bed-material sediment data collected during June 2006 

field reconnaissance and from the HEC-RAS hydraulic model results for the range of flows 

indicated by the HEC-HMS hydrographs generated by the hydrologic analysis.  

   

Bed-material and total sediment loads were estimated for the 50.0%-, 20.0%-, 10.0%-, 4,0%-, 

2.0%-, and 1.0%-chance events by integrating the bed-material rating curves over each 

respective hydrograph for each subarea and adding the estimated wash-load component.  The 

long-term, average-annual loads were then estimated by considering the probability of 

occurrence of each flood event (Chang, 1988).  Table 2.3 of Technical Appendix B displays the 

bed material yields and Table 2.4 displays the total sediment yields, including the addition of 

wash load, entering Las Cruces Dam from each of the four main arroyos for each respective 

storm event. 

2.4.5. Sediment Delivery to Las Cruces Dam 

Using topographic mapping, USACE identified areas within the study area that are prone to 

sediment deposition.  These sediment-prone areas include low-lying areas, areas at the mouths of 

arroyos, and areas where the topography would allow flood-flow velocities to decrease and 

deposit sediment. 

 

Taking the list of average-annual bed-material sediment yields and average-annual total sediment 

yields contributed from each of the arroyos as provided by MEI (see Technical Appendix B), 

USACE performed additional analyses in critical areas to determine the current rate and depth of 

sediment deposits.  For these analyses, USACE used the assumptions that the bed material load 

is deposited within the Las Cruces Dam pool and the wash load portion of the sediment passes 

through the dam. Topographic mapping and field observations determined the depth of sediment 



USACE, Albuquerque District  Las Cruces Dam Environmental Restoration 

 
18 

deposition at the mouth of South Fork Arroyo to be approximately four feet.  Using the rate of 

sediment delivery from the South Fork Arroyo listed in Table 2.9, USACE estimated the rate of 

creep of the sediment fan at the mouth of South Fork Arroyo to be 0.7 acres per year on average. 

Additional discussion of sediment deposition trends can be found in sections 3.4.2 and 3.4.3. 

2.5. Water Quantity 

2.5.1. Precipitation and Stormwater Runoff 

The primary source of water to the flood pool of Las Cruces Dam is likely to be from 

precipitation directly in the vicinity of the pool and from storm runoff from nearby portions of 

the upstream watershed.  Technical Appendix B (USACE, 2010) contains a copy of the report 

Las Cruces Dam, Section 1135, Ecosystem Restoration Feasibility Study, Water Supply Study, 

dated December 2006, and prepared by MEI under contract to USACE.  The only existing flow 

measurements that are relevant in assessing this water source are from a stream gage that was 

operated by the U.S. Geological Service (USGS) on the main branch of Las Cruces Arroyo just 

downstream from the confluence of the North and South Las Cruces Arroyos and Little Arroyo.  

Data are available for Water Years (WY) 1959 to 1966 (MEI, 2006b).  This location is 

immediately downstream from the current location of Las Cruces Dam, which diverts all flows 

from Las Cruces to Alameda Arroyo.  The reported mean daily flow data for this gage indicate 

non-zero runoff for only 42 days during the eight-year period of record, and all of these days 

occurred between June and October.  The total runoff during these years ranged from about eight 

acre feet in WY 1962 to 111 acre feet in 1959 and averaged about 33 acre feet.  Peak discharges 

ranged from 120 cfs in WY 1961 to 2,170 cfs in WY 1965 (peak discharges were not reported 

for WY 1959 and WY 1960).  Due to the amount of urbanization that has occurred since this 

gage was discontinued, the runoff under existing conditions is most likely significantly greater 

than is indicated in the data above. 

 

Based on precipitation frequency estimates from NOAA Atlas 14, the 2-year, 24-hour storm 

produces approximately 1.5 inches of rain.  An initial abstraction (or loss) rate of 0.9 inches and 

a constant loss rate of 0.2 inches per hour were used in the hydrologic model for both existing 

and future conditions (USACE, 2006), indicating that a minimum of about one inch of 

precipitation would be required to produce measurable runoff from natural areas in the 

watershed.  Extrapolation of the trend indicated by the runoff volumes predicted by the existing 

conditions model for the 0.50%- and 0.20%-chance storms indicates that a storm of at least 1.25 

inches is required to produce measurable runoff into the pool area from the main arroyos 

(USACE, 2006). 

 

In the developed areas in the downstream portion of the watershed, there is currently a 

significant amount of impervious cover due to roads, parking lots, and roofs that prevents 

infiltration; therefore, the area is likely to experience measurable runoff from local areas during 

less intense storms.  Ongoing development in the lower portion of the basin will continue to 

increase this tendency.  

 

Water evaporation rates in the study area vary from a low of 1.8 inches per month in December 

and January to nine inches per month in June (Mussetter, 2006b).  The average annual 

evaporation rate is 5.2 inches per month.  These evaporation rates translate to 1,600 gallons per 
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acre per day (gal/ac/d), 8,100 gal/ac/d, and 4,600 gal/ac/d for the low, high, and average 

evaporation rates.  

2.5.2. Groundwater 

USACE conducted a records search of groundwater wells in the vicinity of Las Cruces Dam to 

assess the typical depth to the water table below the study area.  A total of 30 wells were 

identified that were both near the study area and contained water level information.  Comparison 

of the flood-pool elevation with the well levels indicates that the water table is typically 30 to 

300 feet below the minimum elevation of the basin. 

2.6. Water Quality 

Based on the above information, the only reliable source of surface water under existing 

conditions is from storm runoff.  Storm-water runoff from urbanized areas can contain inorganic 

contaminants such as salts and metals, chemical contaminants that are by-products of industrial 

production, or other chemicals that originate from such facilities as fuel stations and septic tanks 

(City of Las Cruces, 2010).  Detailed water quality data are not available to specifically assess 

the potential magnitudes of these contaminants into the study area. 

 

As reported in the sediment transport study, storm runoff from the unlined arroyos will deliver 

significant quantities of both fine-grained (silts and clays) and coarse-grained (sands and gravels) 

sediments to the restoration area.  The sediment transport study indicates that wash-load 

concentration entering the flood pool during the 50.0%-chance peak flow event could range from 

about 4,000 parts per million (ppm) along Alameda Arroyo to over 6,000 ppm along North Fork 

Arroyo under existing conditions. 

2.7. Air Quality and Noise 

Doña Ana County borders the El Paso, Texas, and Cuidad Juarez, Mexico, area as part of the 

Paso del Norte air shed and resides within New Mexicoôs Air Quality Control Region No. 153, 

which encompasses Doña Ana, Sierra, Otero, and Lincoln Counties.  This region historically has 

air quality problems, including particulate matter and ozone pollution.  There are high levels of 

particulate matter in Doña Ana County caused by natural events such as high wind speeds, 

ambient dry conditions, and man-made dust sources.  Doña Ana County currently contains two 

nonattainment areas.  There is a small marginal ozone nonattainment area located approximately 

25 miles south of Las Cruces in the southeastern-most part of the state that borders El Paso, 

Texas, to the east and Ciudad Juárez, Mexico, to the south.  The nonattainment area includes the 

City of Sunland Park and the communities of Santa Teresa and La Unión.  The area was 

designated by the Environmental Protection Agency (EPA) in 1995.  A small PM10 (particulate 

matter; less than 10 microns in diameter) nonattainment area is located in Anthony, a community 

in the southeastern part of Doña Ana County.  The area was designated nonattainment for PM10 

in 1991.  Although this is the only PM10 nonattainment area in Doña Ana County, the entire 

county has experienced high concentrations of PM10 and has exceeded the National Ambient Air 

Quality Standards (NAAQS) for PM10 on numerous occasions.  In response to Doña Ana 

Countyôs exceedances of the PM10 NAAQS, the New Mexico Air Quality Bureau, in conjunction 

with the City of Las Cruces Planning Department, the Doña Ana County Community 

Development Department, community stakeholders, and other agencies, have prepared a Natural 
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Events Action Plan (NEAP) to minimize the publicôs exposure to PM10.  The plan is designed to 

protect public health, educate the public about high wind events, mitigate health impacts on the 

community during future events, and identify and implement Best Available Control Measures 

for man-made sources of windblown dust.  The Las Cruces area in Do¶a Ana County is ñin 

attainmentò (does not exceed State and Federal Environmental Protection Agency air quality 

standards) for all criteria pollutants (NMED, 2010).   

 

The closest Class I areas are White Sands National Monument, 40 miles to the northeast, and the 

Gila Wilderness, approximately 88 miles to the northwest of the project area.  Class I areas are 

special areas of natural wonder and scenic beauty, such as national parks, national monuments, 

and wilderness areas, where air quality should be given special protection.  Class I areas are 

subject to maximum limits on air quality degradation.   

 

Existing land uses within the immediate project area include undeveloped open space and 

recreation areas within the pool area of Las Cruces Dam.  These areas typically experience 

relatively low-level ambient noise levels and existing traffic noise.  Areas of development that 

contribute to the ambient noise levels include I-25, which is located immediately west of the Las 

Cruces Dam, and residential houses and parks, which are located east of the pool area.  

2.8. Ecological Resources 

2.8.1. Vegetation Communities 

The study area is located within the Chihuahuan Desert ecoregion (Dinerstein et al., 2000; 

Pronatura Noreste et al., 2004) or biotic community as described by Brown (1982).  Of all the 

ecoregions in New Mexico, the Chihuahuan Desert Ecoregion is the third highest in regard to the 

number of Species of Greatest Conservation Need (SGCN) according to the New Mexico 

Comprehensive Wildlife Conservation Strategy.  Vegetation was observed in the study area by 

USACE biologists, NRCS soil scientists, and members of the Las Cruces Chapter of the New 

Mexico Native Plant Society while conducting plant inventories (2005, 2006, and 2009).  There 

are five vegetation communities that exist within the study area.  These communities include 

arroyo riparian, cottonwood, upland desert shrub, playa, and grassland. 

 

Chihuahuan desert arroyo riparian vegetation within the relatively undisturbed Alameda and Las 

Cruces arroyos in the study area matches descriptions of this plant community by Dick-Peddie 

(1975) and Henrickson and Johnston (1986).  This community is dominated by the small tree 

desert willow (Chilopsis linearis), which forms mottes or islands within the arroyo channels, 

with the shrubs brickell bush (Brickellia laciniata), Apache plume (Fallugia paradoxa), and 

burrobrush (Ambrosia monogyra).  Four-wing saltbush (Atriplex canescens) and Honey mesquite 

(Prosopsis glandulosa) were also found in arroyos. Little-leaf sumac (Rhus microphylla) is rare 

in the study area but more common upstream.  Forbs are uncommon in the arroyos, but the 

perennials sacred datura (Datura wrightii) and crownbeard (Verbisina encelioides) are robust 

enough to withstand the flooding, sediment and scour of this environment.  Texas virginôs bower 

(Clematis drummondii) was the only vine found in the study area.  

 

The upland desert shrub community is dominated by Creosote bush (Larrea tridentata), 

generally with few other species.  This plant community at Las Cruces Dam is disturbed and 
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impoverished compared to its description by Henrickson and Johnston (1986).  Slopes between 

the creosote uplands and arroyos support Honey mesquite (Prosopsis glandulosa), Soaptree 

yucca (Yucca elata), and sparse forbs and grasses.   

 

The playa communities within the study area support little or no vegetation, unlike typical 

Chihuahuan Desert playas which typically support forbs and grasses such as vine mesquite and 

tobosa (Jornada Basin LTER, 2007). Vegetation observed within or near the playa basins 

includes the non-native species cocklebur (Xanthium strumarium), Watermelon (Citrullus 

lanatus), and Chaste tree (Vitex agnus-castus).   

 

A small tall grassland community exists in the sediment fan at the lower ends of the arroyos.   

Vegetation observed within the grassland community includes:  Johnsongrass (Sorghum 

halepense), crownbeard (Verbesina encelioides) and Nutgrass (Cyperus esculentus).  The 

Johnsongrass, a non-native invasive plant, forms a monoculture but appears to be limited to the 

sediment fan.  There are no native Chihuahuan Desert grasslands within the study area.  Giant 

sacaton (Sporobulus wrightii), a native tall bunchgrass, was observed during a site visit but only 

as isolated plants rather than a stand or community.   

 

A stand of Rio Grande cottonwood (Populus deltoides var. wislizenii) is growing in the southern 

portion of the flood pool basin and within the sediment delta of the Las Cruces Arroyo in the 

southern portion of the basin.  Cottonwoods also grow along the southern end of the conveyance 

channel that connects Las Cruces Arroyo to the dam outlet.  This community lacks diversity, as 

no understory shrubs are present. 

 

A variety of other vegetation was observed within various areas of the study site, including along 

the service road, toe of the dam, and conveyance channel, but not within a specific vegetation 

community.  Additional species are listed in Addendum B of this report.  

 

The relative scarcity of perennial grasses and forbs that would be expected to occur in the study 

area, mainly in the upland areas, is a cause for some concern.  Species like sideoats grama, black 

grama, fluffgrass, vine mesquite (Panicum obtusum), tobosa (Pleuraphis mutica), burro grass 

(Scleropogon brevifolia), alkali mallow (Sida leprosa) and cane bluestem are very rare or absent 

altogether within the study area.  Earth moving, excavation during dam construction, and other 

soil disturbances likely have contributed to the absence of these species.  Decline or absence of 

desert grasses and forbs of the Chihuahuan Desert could also be partially attributed to climate 

change, fire suppression, and rodent competition (Dick-Peddie, 1993). 

 

The clumped dispersion of riparian shrubs adjacent to the Alameda and Las Cruces Arroyos 

provides some of the best avian breeding habitat available in the entire project area.  Rare plant 

species that could potentially occur in the study area in Chihuahuan Desert arroyo riparian areas 

of Doña Ana County, New Mexico, but have not been observed within the study area are listed 

in Addendum B of this report. 

2.8.2.  Invasive Species 

The majority of non-native species within the project area are plants.  Though some non-native 

wildlife may exist, they are not of major concern. 
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2.8.2.a. Invasive Plants 

Within the study area, there are several invasive plant species that exist.  These include Salt 

cedar (Tamarix chinensis), Chaste tree (Vitex agnus-castus), and Johnsongrass (Sorghum 

halepense).  Currently, only Salt cedar and Chaste tree are at a level of concern.  The 

Johnsongrass currently is providing an ecosystem function and is not likely to spread beyond the 

specific area of the flood pool basin where conditions are appropriate for its existence.  However, 

Salt cedar and Chaste tree can out compete the native species and can convert native arroyo 

riparian habitat to a drier, more upland habitat.  Left unchecked, these invasive species would 

become more problematic.  This shift would pose a threat to the native arroyo riparian habitat 

that the goals of this project aim to protect and restore.  Salt cedar and Chaste tree 

opportunistically would be removed as a part of the implementation of restoration measures. 

2.8.2.b. Noxious Weeds 

Executive Order 13112 directs Federal agencies to prevent the introduction of invasive (exotic) 

species; minimizes the economic, ecological, and human health impacts that they cause, and 

provides for their control.  In addition, the State of New Mexico, under administration of the 

United States Department of Agriculture, designates and lists certain weed species as noxious.  

ñNoxiousò in this context means plants not native to New Mexico that have a negative impact on 

the economy or environment and are targeted for management or control.  Class C listed weeds 

are common, widespread species that are fairly well established within the state.  Management 

and suppression of Class C weeds is at the discretion of the lead agency.  Class B weeds are 

considered common within certain regions of the state but are not widespread.  Control 

objectives for Class B weeds are to prevent new infestations, and in areas where they are already 

abundant, to contain the infestations and prevent their further spread.  Class A weeds have 

limited distributions within the state.  Preventing new infestations and eliminating existing 

infestations is the priority for Class A weeds.  One species identified as a Class C weed that 

occurs within the study area is Salt cedar (USDA, 2010b).  Salt cedar is common in several areas 

within the study area and is at a level that needs to be controlled before their population further 

xpands. 

2.8.3. Wildlife 

An estimated 772 species of vertebrates may occur in aquatic, semi-aquatic, or arroyo riparian 

habitat in Doña Ana County, based on a query of the Biota Information System of New Mexico 

(BISON-M), accessed July 2010.  This estimate includes 20 species of fish, 12 species of 

amphibian taxa, 59 species of reptiles, 292 species of birds, and 78 mammalian taxa.  Birds are 

the most important group, based on number of taxa, comprising 39% of all vertebrate species in 

the estimate. 

 

Currently, no permanent surface water exists in the location of the study area.  However, areas 

within the study area are subject to periodic inundation and prolonged ponding following large or 

frequent rainfall events.  Although fish do not occur in these playa-like areas, tadpole shrimp and 

fairy shrimp have been observed (personal communication, R. Sallenave).  Two species of fairy 

shrimp have been identified as Beavertail Fairy Shrimp (Thamnocephalus platyurus) and Great 

Plains Fairy Shrimp (Streptocephalus texanus).  The tadpole shrimp and both species of fairy 

shrimp are listed as SGCN in the Wildlife Conservation Strategy. 
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Examples of amphibian and reptile species that occur within Doña Ana County are located in 

Addendum B.  Formal inventories of amphibians and reptiles were not conducted, and incidental 

observation of these animals was nearly non-existent.  Absence of many amphibian and reptile 

species that were predicted to occur by the BISON-M but were not detected is likely explained 

by habitat degradation, where a particular niche is no longer available, or competition pressure 

by more generalist species or predation has resulted in extirpation from the study area. 

 

An active birding community exists in Las Cruces, and their records for the past several years 

indicate that over 80 species of birds have been observed in the study area.  Many of these birds 

are migratory birds using the study area as a resting spot in this portion of the Central Flyway.  

Christmas Bird Counts (CBC) have been conducted for the entire High Range territory since 

1999.  This High Range territory includes the entire study area and several nearby areas on the 

east side of Las Cruces.  CBC is a winter count with a standardized procedure that happens in 

thousands of locations around the world.  Each count occurs in a count circle that is 15 miles in 

diameter.  The High Range territory CBC is held in mid-December every year, and the coverage 

of the area is as consistent as possible (the same amount of time spent birding the same routes 

each year).  Within the last several years (2006-2008), data have been separated to include bird 

counts from the study area alone (personal communication, N. Stotz).  Avian census surveys also 

were conducted in May and June of 2006 by USACE biologists.   See Addendum B of this report 

for the complete list of the CBC and avian census surveys.   

 

The following is a list of bird species that are common to the Las Cruces Flood Control Dam 

during the breeding season:  Pyrrhuloxia (Cardinalis sinuatus) Great-tailed Grackle (Quiscalus 

mexicanus), House Finch (Carpodacus mexicanus), House Sparrow (Passer domesticus), 

Gambelôs Quail (Callipepla gambelii), White-winged Dove (Zenaida asiatica), Mourning Dove 

(Zenaida macroura), Greater Roadrunner (Geococcyx californianus), Burrowing Owl (Athene 

cunicularia), Black-chinned Hummingbird (Archilochus alexandri), Sayôs Phoebe (Sayornis 

saya), Western Kingbird (Tyrannus verticalis), Chihuahuan Raven (Corvus cryptoleucus), Barn 

Swallow (Hirundo rustica), Cactus Wren (Campylorhynchus brunneicapillus), Rock Wren 

(Salpinctes obsoletus), Northern Mockingbird (Mimus polyglottos), Curve-billed Trasher 

(Toxostoma curvirostre), and Spotted Towhee (Pipilo maculatus). 

 

Migratory birds that are common to the Las Cruces Flood Control Dam during migration and 

winter include the following:  Fox Sparrow (Passerella iliaca), Savannah Sparrow (Passerculus 

sandwichensis), White-throated Sparrow (Zonotrichia albicollis), White-crowned Sparrow 

(Zonotrichia leucophrys), American Wigeon (Anas americana), Blue-winged Teal (Anas 

discors), Green-winged Teal (Anas carolinensis), Long-eared Owl (Asio otus), Red-naped 

Sapsucker (Sphyrapicus nuchalis), Western Scrub Jay (Aphelocoma californica), American 

Crow (Corvus brachyrhynchos), Horned Lark (Eremophila alpestris), Hermit Thrush (Catharus 

guttatus), American Pipit (Anthus rubescens), Phainopepla (Phainopepla nitens), Spotted 

Towhee (Pipilo maculatus), and Canyon Towhee (Pipilo fuscus mesoleucus). 

  

Mammals in the Chihuahuan Desert biotic community that are known to occur within the study 

area include the following:  American badger (Taxidea taxus), Pale Townsendôs big-eared bat 

(Corynorhinus townsendii), California myotis bat (Myotis californicus), big free-tailed bat 
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(Nyctinomops macrotis), long-legged myotis bat (Myotis volans), spotted bat (Euderma 

maculatum), American beaver (Castor canadensis), bobcat (Lynx rufus), common gray fox 

(Urocyon cinereoargenteus), mule deer (Odocoileus hemionus), desert pocket gopher (Geomys 

arenarius), cactus mouse (Peromyscus eremicus), lion mountain (Puma concolor), rock pocket 

mouse (Chaetodipus intermedius), common muskrat (Ondatra zibethicus), oryx (Oryx gazelle), 

common raccoon (Procyon lotor), ringtail (Bassariscus astutus), striped skunk (Mephitis 

mephitis), and long-tailed weasel (Mustela frenata).   

 

In May of 2006, USACE biologists conducted small-mammal live-trap lines by habitat type (Las 

Cruces Dam sediment pool area only) and incidental observations of mammals during all site 

visits.  Small mammals observed during site visits to the area include:  coyote (Canis latrans 

lestes), deer mouse (Peromyscus maniculatus), white-footed mouse (Peromyscus leucopus), 

desert cottontail rabbit (Sylvilagus audubonii), black-tailed jackrabbit (Lepus californicus), Ordôs 

kangaroo rat (Dipodomys ordii), southern plains wood rat (Neotoma micropus), and spotted 

ground squirrel (Spermophilus spilosoma). 

2.9. Special Status Species 

Three agencies have primary responsibility for protecting and conserving plant and animal 

species within the proposed project area.  The United States Fish and Wildlife Service (USFWS), 

under authority of the Endangered Species Act of 1973 (16 U.S.C. 1531), as amended, has the 

responsibility for Federal-listed species.  The New Mexico Department of Game and Fish 

(NMDGF) has the responsibility for state-listed wildlife species.  The New Mexico State 

Forestry Division (Energy, Minerals, and Natural Resources Department) has the responsibility 

for state-listed plant species.  Each agency maintains a continually updated list of species that are 

classified, or are candidates for classification, as protected based on their present status and 

potential threats to future survival and recruitment into viable breeding populations.  These types 

of status rankings represent an expression of threat level to a given species survival as a whole 

and/or within local or discrete populations.  Special status species listed by USFWS (USFWS, 

2010) and NMDGF (NMDGF, 2010) for Doña Ana County that could be present within the 

project area are listed in Table 2.11 and discussed below.  The entire list of special status species 

for Doña Ana County can be found in Addendum B of this report.         

 

The Peregrine Falcon, a state-threatened species and a USFWS species of concern, was observed 

during the 2005 CBC but has not been recorded in the area since that time.  Neither the study 

area nor surrounding lands contain the birdôs preferred breeding habitat, which consists of 

isolated wooded areas with cliffs that create ñgulfsò of air in which the bird might forage.  The 

Peregrine Falcon may fly over the study area during migration.   

 

The Burrowing Owl, a USFWS species of concern, has been observed within the study area for 

many years and was recorded as being present during the CBC since 2000.  The Burrowing Owl 

raises broods in the eroded rills and gullies of cutbanks and the embankment of the diversion 

ditch that runs northwest to southeast parallel to the Las Cruces Dam face.  Nine Burrowing 

Owls were recorded for the 2006 CBC, three for the 2007 CBC, and three for the 2008 CBC.  

The City of Las Cruces Public Works Department has been working with Dr. Martha Desmond 

(New Mexico State University) regarding the Burrowing Owls behind Las Cruces Dam, in the 

spillways of Las Cruces Dam, at the Munson Drainage Pond, and at the El Molino Drain.  This 
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season, Dr. Desmond and her students installed a total of 16 pairs of burrows at 16 nest sites.  

Burrowing Owls have already moved in and are using these artificial dens (personal 

communication, M. Johnson).  

 

In addition, the New Mexico Department of Minerals, Natural Resources, Forestry Division has 

the responsibility for maintaining the list of rare plant species that occur in New Mexico.  The 

state species list indicates that there are 21 status plant species that occur in Doña Ana County 

(Addendum B of this report).  They are listed by the New Mexico State Forestry Division as 

either a species of concern or an endangered plant on the New Mexico Rare Plants Technical 

Council 1999 Website (last update 23 April 2010).  Although these plants are known to exist in 

Doña Ana County, they are not likely to be found within the study area since their preferred site 

conditions do not occur within or near the study area and none were observed during any of the 

site visits.   



USACE, Albuquerque District  Las Cruces Dam Environmental Restoration 

 
26 

 

Table 2.11 - Special status species listed for Doña Ana County, New Mexico that could be 

present within the project area. 

 

Common Name 

 

Scientific Name 

 

Federal 

Status 

(USFWS
a
) 

State of 

New 

Mexico 

status 

(NMDGF)
b 

  Animals 

Peregrine Falcon 

Burrowing Owl 

 

Falco peregrinus anatum          
Athene cunicularia hypugaea    

 

SC 

SC 

 

T 

--- 

         a
 Endangered Species Act (ESA) (as prepared by U.S. Fish and Wildlife Services) status:  Only  
    

     Endangered and Threatened species are protected by the ESA. 

SC= Species of Concern:  taxa for which information now in the possession of the Service  

                                indicates that proposing to list as endangered or threatened is possible appropriate, but  

                                for which sufficient data on biological vulnerability and threat are not currently  

                                available to support proposed rules.             

     
b 
State of New Mexico status: 

       T= Threatened Animal species whose prospects of survival or recruitment within the state are  

                  likely to become jeopardized in the foreseeable future. 

 

2.10. Cultural Resources 

The Las Cruces Dam Environmental Restoration project is in compliance with the National 

Historic Preservation Act of 1966.  The area of potential effects (APE) initially considered for 

planning purposes consisted of approximately 516 acres of flood pool, maintenance roads, and 

right-of-way for the outfall channel upstream of the Las Cruces Dam.  Approximately two-thirds 

of the project area were completely disturbed by original dam construction or erosion and do not 

have the potential to contain historic properties.  The remaining one third was surveyed by either 

Human Systems Research (HSR) (166 acres) or the USACE (13 acres).   

HSR conducted a survey of the proposed project area in October 2006, as documented in the 

report titled ñAn Archaeological Survey of 166 Ac (67.2 HA) for the Section 1135 Ecosystem 

Feasibility Study, Las Cruces Dam, Do¶a Ana County, New Mexicoò, prepared by David T. 

Kirkpatrick (NMCRIS No. 101844).  HSR recorded six archaeological sites (Laboratory of 

Anthropology [LA] 154457, LA 154458, LA 154459, LA 154461, LA 154462, and LA 154463) 

and 77 isolated occurrences (IO) on their survey.  HSR recommends that all six properties be 

considered eligible for listing to the National Register of Historic Places (NRHP) under Criterion 

D.  Criterion D signifies a site that has yielded, or may be likely to yield, information important 

in history or prehistory.  Table 2.12 lists the historic properties identified by the survey.  
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Table 2.12 ï Historic Properties 

LA 

No. 

Site Type HSR NRHP 

Eligibility  

USACE NRHP 

Eligibility  

154457 Three FCR concentrations and 11 lithic artifacts. Yes; Crit. D Undetermined 

154458 Two components: two ash stains and two lithic 

artifacts as well as 14 historic artifacts (mid-

1960s). 

Yes; Crit. D Undetermined 

154459 Artifact scatter containing 72 lithic artifacts and 

16 sherds (AD 300-925). 

Yes; Crit. D Undetermined 

154461 Artifact scatter containing 41 lithic artifacts. Yes; Crit. D Undetermined 

154462 One eroded hearth, 98 lithic artifacts, 11 sherds 

(AD 200-1450). 

Yes; Crit. D Undetermined 

154463 One hearth and 12 lithic artifacts. Yes; Crit. D Undetermined 

 

The USACE reviewed the properties in terms of NRHP eligibility, and concluded that 

insufficient information exists to determine eligibility based on the information supplied in the 

report.  The sites are all relatively small, and it is unclear if any of the thermal features retain 

dating potential.  The USACE recommends further survey-level testing prior to any action that 

would have a potentially adverse effect on the site(s).  Prehistoric IOs recorded by HSR include 

60 lithic artifacts, one sherd, an isolated hearth, an isolated fire-cracked rock (FCR) scatter, and 

14 IOs that could be dated to the historic period.  None of the IOs are considered to be eligible 

for listing on the NRHP, and no further work is recommended.   

Due to project changes, the USACE determined that an additional 13.05 acres of potentially 

undisturbed land could be affected by the project.  USACE archaeologists surveyed this 

additional area in August 2009, as reported in the report titled ñAddendum Survey to an 

Archaeological Survey of 166 Ac (67.20 HA) for the Section 1135 Ecosystem Feasibility Study, 

Las Cruces Dam, Las Cruces, Do¶a Ana County, New Mexico (NMCRIS 101844)ò, prepared by 

Lance Lundquist (NMCRIS No. 118285).  Technical Appendix D (USACE, 2010) contains this 

report.  During this survey, the USACE confirmed that an additional 128.49 acres had been 

disturbed during initial dam construction or by erosion and has no potential to contain historic 

properties.  The USACE survey resulted in the identification of a single IO, which was an 

irregular biface.  The USACE does not consider the IO to be eligible for listing on the NRHP, 

and no further work is recommended for this artifact.  Due to changes to the proposed project 

area, after the archaeological surveys were completed, all six archaeological sites noted in this 

section are no longer within the project area.  Therefore, the Tentatively Selected Plan would not 

affect any of the six archaeological sites. 

Consistent with the Department of Defenseôs American Indian and Alaska Native Policy, signed 

by Secretary of Defense William S. Cohen on October 20, 1998, and based on the State of New 

Mexico Indian Affairs Departmentôs 2010 Native American Consultations List, comments and 

concerns from American Indian Tribes that have indicated they have an interest in Doña Ana 

County have been, and will continue to be, considered regarding the proposed project.  Technical 

Appendix D (USACE, 2010) contains copies of correspondence.  To date, the USACE is 

unaware of, and has not received any indication of, tribal concerns that would impact this 
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project.  The USACE has no knowledge of any Traditional Cultural Properties (TCPs) within the 

project area. 

In summary, the existing conditions for the overall study area indicate the presence of historic 

properties, particularly in the undisturbed uplands.  However, there are no historic properties in 

the disturbed lowlands.   

2.11. Socioeconomic Considerations and Environmental Justice 

The study area is located within the city limits of Las Cruces in Doña Ana County, New Mexico.  

The total estimated population of Las Cruces in 2009 was 93,570.  The total estimated 

population of Doña Ana County in 2009 was 206,419.  The ethnic background for the city of Las 

Cruces is: white (non-Hispanic), 69.0%; Hispanic (any race), 51.7%; black (non-Hispanic), 

2.3%; American Indian and Alaska native, 1.7%; and Asian persons, 1.2% (Percentages add to 

more than 100% because individuals may report more than one race).  In 1999, the median 

household income for the city of Las Cruces was $30,375.  The median household income for 

Doña Ana County in 1999 was $29,808.  Educational attainment (individuals over the age of 25 

who are high school graduates) within the city of Las Cruces in 2000 was 80.3%.  Educational 

attainment in Doña Ana County in 2000 was 70.0%.  In the city of Las Cruces, 23.3% of 

individuals were below poverty in 2000 and 25.4% of individuals were below poverty in Doña 

Ana County.  The information above was received from the U.S. Census Bureau website 

(accessed July 21, 2010). 

 

The planning and decision-making process for actions proposed by Federal agencies involves a 

study of other relevant environmental statutes and regulations, including Executive Order (EO) 

12898, Federal Actions to Address Environmental Justice in Minority Populations and Low-

Income Populations, which was issued by President Clinton on February 11, 1994.  The essential 

purpose of EO 12898 is to ensure the fair treatment and meaningful involvement of all people 

regardless of race, color, national origin, or income with respect to the development, 

implementation, and enforcement of environmental laws, regulations, and policies.  Fair 

treatment means that no groups of people, including racial, ethnic, or socioeconomic groups, 

should bear a disproportionate share of the negative environmental consequences resulting from 

industrial, municipal, and commercial operations or the execution of Federal, state, tribal, and 

local programs and policies.  Also included with environmental justice are concerns pursuant to 

EO 13045, Protection of Children from Environmental Health Risks and Safety Risks.  This EO 

directs Federal agencies to identify and assess environmental health and safety risks that may 

disproportionately affect children under the age of 18.  These risks are defined as ñrisks to health 

or to safety that are attributable to products or substances that the child is likely to come into 

contact with or ingest.ò 

 

Environmental justice considerations addressed in this assessment involve both population 

demographics, including ethnic, racial, or national origin characteristics, and persons in poverty, 

including children under age 18.  In order to determine whether environmental impacts affect 

minority or low-income populations, it is necessary to establish a basis of comparison, referred to 

as the ñregion of comparison.ò  This area consists of the geopolitical units that include the 

proposed project.  Most environmental effects from the proposed action, in this instance, would 

be expected to occur in Doña Ana County. 
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EO 12898 (Environmental Justice) requires ñto the greatest extent practicable and permitted by 

law, and consistent with the principles set forth in the report of the National Performance 

Review, each Federal agency shall make achieving environmental justice part of its mission by 

identifying and addressing, as appropriate, disproportionately high and adverse human health or 

environmental effects of its programs, policies and activities on minority populations and low-

income populationséò.  Within a half of a mile, the study area is comprised of a mixture of 

income levels.  Field investigation of the areas to be affected by the construction activities did 

not reveal the presence of community characteristics that would be considered disproportionately 

minority or low-income neighborhoods. 

2.12. Land Use and Recreational Resources  

As observed during site visits, the study area provides considerable recreational use to local 

residents in the form of walking, jogging, running, pet walking, bicycling, bird watching, and 

nature study.  Two parallel 2.8-mile service road/trails run along the top and through the basin of 

the dam.  Several informal trails also crisscross the interior of the site to access points in nearby 

neighborhoods.  Two city parks, Veteranôs Park and Sagecrest Park, are located adjacent to the 

study area.  These are small neighborhood or community parks that provide playgrounds, picnic 

tables, and malls.  Veterans Park also provides a monument to local veterans and a small grass 

playing field. 

2.13. Environmental Engineering 

The Las Cruces Dam site is an area of vacant, undeveloped land.  There are no buildings present 

at the site nor are there any waste, hazardous materials, hazardous substances, or hazardous 

wastes known to be located at the site.  A Phase I Environmental Site Assessment (ESA) was 

prepared for this project site (Appendix J) in accordance with the standards required by the 

American Society of Testing and Materials (ASTM E1527). The ESA was conducted in order to 

evaluate the potential for the existence of Recognized Environmental Concerns (RECs). 

Information gathered during the site visit, a review of readily available environmental records 

concerning the study area, and interviews with individuals familiar with the site revealed the 

presence of one REC and two de minimis conditions. The REC is the Griggs and Walnut 

Groundwater Plume National Priorities List (NPL) Site. This site has been the subject of a 

previous Remedial Investigation and a Record of Decision (ROD) has been issued by the U.S. 

Environmental Protection Agency. Further information regarding the Griggs and Walnut NPL 

Site is located in section 5.2.1 of the Phase I ESA (Appendix J). The two de minimis conditions 

are an empty gas can and a small region of stained soil observed at the site. Further 

environmental investigation in the form of a Phase II ESA is not recommended for the study 

area. 

 

Neither the REC or two de minimis conditions prevent or detract from the proposed restoration 

or recreation measures a the Las Cruces Dam.   Since restoration features do not change the 

hydrology of the dam and water losses from the wetland feature are primarily evaporative so that  

little to no water will infiltrate to groundwater the proposed restoration would not affect the 

groundwater plume.   
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2.14. Aesthetics 

Aesthetically, the terrain of the study area is characterized by Las Cruces Dam to the west, which 

parallels Interstate 25.  Two major arterial streets, Roadrunner Boulevard and Telshore Drive, 

border the site on the east and west, respectively.  The study area is surrounded by a growing 

residential area to the east and by commercial areas and older residential neighborhoods to the 

north, west, and south.  A significant node of commercial activity is located on the west side of 

the dam, along Interstate 25.  The undeveloped land provides open views in all directions except 

to the west where the dam is located.  However, the top of the dam provides dramatic views to 

the west of the surrounding city and countryside. 

2.15. Floodplain and Wetlands 

Historically, the Las Cruces and Alameda Arroyos meandered across the project site, providing 

valuable arroyo riparian habitat in the Chihuahuan landscape.  The Las Cruces Dam effectively 

terminated the historic flow paths of the arroyos.  The arroyo flows historically continued 

westward past the current location of the dam.  The large meanders that are evident in the few 

undisturbed, upstream reaches of the arroyos are no longer possible in the project site.  Currently, 

researchers estimate that 85% to 90% of riparian habitat has been adversely altered within the 

Chihuahuan Desert biotic community due to various human-induced disturbances.  Urbanization 

of the surrounding area has had an adverse effect on this riparian corridor.  The amount of 

impermeable surfaces has increased dramatically, which results in greater erosion within the 

arroyos, especially in areas where the native vegetation has been damaged or removed during 

construction of the dam or maintenance associated with the dam.  The Las Cruces Dam and 

encroaching development across the historic floodplain have bisected wildlife corridors that once 

led into the Organ Mountains, east of the project area, and connected several arroyo systems. 
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3. *FUTURE WITHOUT-PROJECT CONDITIONS AND 
EFFECTS OF THE NO ACTION ALTERNATIVE 

 

Future conditions without-project implementation were projected to characterize the ñno actionò 

alternative and its effects and to form a basis for comparison of restoration benefits.  The 

following section summarizes future conditions for pertinent resources. 

3.1. Physiography, Geology, and Soils 

Soils within the project area would not change under future without-project conditions; however, 

percolation rates in the lowest depressions of the flood pool basin may change due to the 

sedimentation process.  Fine sediments have settled out of stormwater while it is detained within 

the flood pool basin.  This lining of fine sediments in the southern portion of the basin and the 

conveyance channel slows percolation as evidenced by the presence of water on the surface for 

periods of weeks or months.  As the courser sediments fill the bottom of the flood pool basin, 

this layer of fine soils will continue to hold water, albeit below the soil surface as with a perched 

aquifer.  Periods of water availability will be extended for plants whose roots can reach this 

layer. 

3.2. Climate and climate change 

While good evidence exists to support the occurrence of climate change, study of how the 

change might affect the study region and the study area of the Las Cruces Dam has been limited.. 

Under future without-project condition, measures to restore native Chihuahuan Desert arroyo 

riparian habitat and create permanent wetlands would not occur.  Because climate change is 

unpredictable with unknown direct effects, no evidence currently exists to suggest a change in 

the current trend toward a declining quality of native habitat. 

3.3. Future Without-Project Hydrologic Analysis  

USACE computed flood peak discharges and volumes for both existing and future without-

project watershed conditions.  Hydrologic models developed for future conditions are essentially 

the same as the existing conditions models; however, USACE revised the percent of impervious 

cover for the entire basin to values ranging between 30% and 45% to reflect anticipated 

development conditions.   

 

The hydrologic changes in peak discharge and runoff volume under future without-project 

conditions are significant in most cases.  The 50.0%-chance peak inflow to Las Cruces Dam 

from Alameda Arroyo increases from about 500 cfs to nearly 1,100 cfs, and the hydrograph 

volume increases from 124 acre feet to about 420 acre feet.  The increase in the 1.0%-chance 

flows on Alameda Arroyo is less on a relative basis; the peak discharge increases from 6,235 cfs 

to 7,166 cfs, and the hydrograph volume increases from 1,530 acre feet to 2,120 acre feet.  Table 

3.1 summarizes peak flows and hydrograph volumes for each of the main arroyos downstream 

from their respective CCC dams and their inflows to Las Cruces Dam.   
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Table 3.1 ï Summary of Peak Flows and Volumes under Future Without -Project 

Conditions for the Four Primary Arroyos at Las Cruces Dam 

  Outflow from Upstream Dam Inflow to Las Cruces Dam 

Arroyo  Percent 

Chance 

Event 

Peak 

Discharge 

(cfs) 

Volume 

(acre feet) 

Peak 

Discharge 

(cfs) 

Volume 

(acre feet) 

Alameda 50 990 237 1,095 419 

 20 1,453 472 2,167 819 

 10 2,297 621 2,841 1,075 

 4 3,458 838 4,886 837 

 2 4,420 1,014 5,646 1,740 

 1 5,529 1,234 7,166 2,116 

North Fork  50 120 115 603 194 

 20 136 190 989 311 

 10 331 253 1,284 411 

 4 956 343 1,679 552 

 2 1,451 419 1,993 672 

 1 2,020 501 2,492 802 

South Fork 50 93 108 473 216 

 20 109 168 786 338 

 10 327 218 1,026 439 

 4 876 293 1,430 590 

 2 1,358 355 2,331 715 

 1 1,849 424 3,253 854 

Little  50 8 7 162 27 

 20 9 11 284 42 

 10 10 14 383 55 

 4 10 19 522 75 

 2 11 23 629 92 

 1 12 28 734 110 

 

3.4. Future Without-Project Hydraulic and Sediment Transport 
Analysis 

3.4.1. Future Without-Project Hydraulic Analysis 

No changes were made, or were necessary, to the existing without-project hydraulic analysis to 

represent future without-project conditions. 
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3.4.2. Future Without-Project Sediment Analysis 

Urbanization can have a significant impact on natural channels because it causes the amount and 

frequency of runoff to increase due to the increase in impervious area and because it tends to 

cause a long-term decrease in the sediment supply.  Arroyos in arid regions, such as the Las 

Cruces area, are particularly sensitive to changes in water and sediment supply.  During the 

initial stages of urban development, runoff volumes and sediment yields can increase 

significantly due to disturbances associated with construction activities and erosion of 

unprotected areas that are subjected to the higher runoff.  As time passes after completion of the 

major construction activities, the runoff volumes remain high, but the sediment yields tend to 

decline to pre-urbanization levels or less (Wolman, 1967; Wolman and Schick, 1967).  

Assessment of the effects of urbanization must, therefore, consider both short- and long-term 

adjustments to the changes in water and sediment yields.   

 

Arroyos tend to erode and enlarge due to increased runoff following urbanization (Richards, 

1982; Hammer, 1972; Park, 1977), and this situation can be amplified when the sediment supply 

is also reduced as a result of urban development.  When stability thresholds are exceeded, 

systematic disequilibrium occurs, and recovery to a new state of equilibrium follows a complex, 

but predictable, sequence of adjustments.  The most significant hazard to public safety along 

incised channel reaches is often related to lateral erosion into adjacent property and infrastructure 

rather than flooding, because the capacity of the incised channel is typically quite large.  

However, the sediment that is eroded during the incision process is carried downstream, where it 

can deposit in low energy zones, decreasing channel capacity and potentially increasing the flood 

hazard in the depositional zones.  In addition, excessive incision can remove natural vegetation 

and destroy habitat adjacent to the channel. 

 

The flows under future without-project conditions within the Las Cruces Dam watershed are 

substantially higher than those under existing conditions.  As a result, the bed material transport 

capacities will also increase substantially in the short-term.  For the condition in which the 

existing dams remain in place, the short-term aggradation and degradation trends are generally 

very similar to those under existing hydrologic conditions, but the magnitudes of the changes 

tend to be larger.  The sediment load to the Las Cruces Dam reservoir pool will increase 

substantially under short-term future conditions.   

 

Fine-sediment (wash-load) yields were computed based on future conditions hydrology and the 

corresponding changes in land use (percent of impervious cover).  Combining wash loads with 

the estimated future conditions bed-material yields indicates that the total annual sediment load 

to Las Cruces Dam is estimated to be about 8.7 acre feet (18,700 tons) under existing conditions, 

increasing to about 16.4 acre feet (35,250 tons) under short-term future conditions. 

 
The future conditions hydrology models were developed using the assumption that 30% to 45% 

of the watershed will be impervious.  Coupled with small detention basins that are often used to 

control runoff from developed areas, the tributary sediment supply under future conditions will 

likely be 30% to 50% less than under existing conditions.  In the long-term, the entire reach will 

adjust to accommodate the reduced sediment supply from upstream areas and local tributaries.  

With the existing CCC dams remaining in place, the long-term aggradation and degradation 
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trends associated with the greater runoff volumes and reduced sediment supplies will cause a 

significant degradational tendency throughout each arroyo. 

 

Based on short-term and long-term future without-project estimates, the combined annual total 

sediment load to Las Cruces Dam is likely to increase from about 8.7 acre feet under existing 

conditions to about 16.3 acre feet in the short-term, and then decrease to about 2.6 acre feet 

under long-term future conditions. 

3.4.3. Long Term Sediment Supply to Las Cruces Dam Reservoir Pool 

Table 3.2 lists total average annual sediment yields.  As part of the sediment transport analysis 

performed by MEI, investigators assessed potential downstream sedimentation impacts caused 

by failure or breaching, with and without erosion protection, of the CCC dams.  Erosion 

protection assumed that a grade-control structure would be constructed with the sill at 

approximately the top of the existing reservoir sediment deposits with a notch cut in the dam to 

the elevation of the sill to prevent erosion of most, if not all, of the deposits.  If the upstream 

dams were to fail, the load to the reservoir pool would increase to about 9.4 and 15.3 acre feet 

under existing and future hydrologic conditions, respectively.  The additional sediment supply 

from the CCC dams under the intentional breaching with protection condition affects only the 

upstream subreaches along each arroyo and does not affect the total yield to Las Cruces Dam. 
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Figure 3.1 - Map showing existing habitat and sediment prone areas. 



USACE, Albuquerque District  Las Cruces Dam Environmental Restoration 

 
36 

 

The four primary arroyos enter the reservoir pool at different locations, making deposition 

estimates within the pool difficult.  Alameda Arroyo enters along the north end of the pool, and 

remains relatively channelized for a distance of at least 1.5 miles.  The confluence of North Fork, 

South Fork, and Little Arroyos is located near the south end of the pool, and consists of many 

minor depressions.  Assuming a depositional area of about 20 acres near the inlet from Alameda 

Arroyo, only about 0.17 feet of deposition would occur in that area on an average annual basis 

under existing conditions, and assuming that the confluence of the remaining three arroyos is 

approximately 40 acres, about 0.13 feet of deposition would occur annually. 

 

 

3.4.4. Sediment Transport Conclusions 

This section discusses the relevant conclusions of the sediment transport analysis.  A more 

detailed discussion appears in Technical Appendix B (USACE, 2010).  Results show that the 

arroyos are generally in approximate equilibrium with the sediment supply that is derived from 

the upstream reach and local tributaries.  The analysis is also consistent with the observed 

incision that has occurred downstream from Roadrunner Parkway on the North and South Fork 

Arroyos.  The incision and associated channel widening are likely to continue as the channel 

adjusts to the upstream water and sediment supply.  The reach of Alameda Arroyo downstream 

from Roadrunner Parkway is mildly degradational under existing conditions, and this 

degradational tendency will most likely become much stronger as the upstream watershed 

continues to develop.   

Roadrunner Parkway is located at the approximate upstream limit of the Las Cruces Dam 

reservoir pool.  The reaches immediately downstream from Roadrunner Parkway for 

approximately 1,200 to 1,500 feet on the four larger Arroyos and approximately 800 feet of the 

smaller flow paths have incised and the channels are relatively unstable.  Below these reaches the 

arroyos transition immediately to sediment fans deposited in the flood pool basin of the Las 

Cruces Dam.  As these sediment fans continue to build they will progress upstream into the 

incised reaches of the arroyos until they are at or near the crossings at Roadrunner Parkway. 

  

Combined annual total sediment load to Las Cruces Dam is likely to increase from about 8.7 acre 

feet under existing conditions to about 16.3 acre feet in the short-term, and then decrease to 

about 2.6 acre feet under long-term future conditions.  The design of the Las Cruces Dam for 

Table 3.2 ï Total Mean Annual Sediment Yield to Las Cruces Dam (acre feet) 

 

Existing Conditions 8.7 

Future Conditions (Short Term) 16.3 

Future Conditions (Long Term) 2.9 

Dam Failure Without Protection (Existing) 9.4 

Dam Failure Without Protection (Future) 15.3 

Intentional Breach With Protection (Existing) 8.7 

Intentional Breach With Protection (Future) 16.3 
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Flood Risk Management purpose accounts for this sediment occupying a portion of the flood 

pool; therefore, it is not anticipated that any of the sediment would be removed.  Those plant 

species adapted to a relatively high rate of sedimentation will persist or colonize the sediment 

fans; however, low lying areas of the southern end of the reservoir basin that currently retain 

standing water will be filled with sediment over the next 30 years, approximately. 

3.5. Water Quantity 

3.5.1. Precipitation and Stormwater Runoff 

Water quantity from precipitation and storm water runoff in the study area would increase under 

the future without-project conditions.  Future development adjacent to the study area is likely, 

which would increase the impervious area causing an increase in the amount and frequency of 

runoff within the study area. 

3.5.2. Groundwater 

Under future-without project conditions, groundwater levels within the study area are expected 

to be further impaired from increased human population densities and corresponding water 

demand in adjacent areas. 

3.6. Water Quality 

The only reliable source of surface water under existing conditions is from stormwater runoff.  

Future without-project conditions are expected to entail continued development near the study 

area.  An increase in stormwater runoff would be likely due to the increase in impermeable 

surfaces within the watershed, and, therefore, an increase in contaminants in the stormwater 

would be expected.  In addition, the Cityôs new maintenance plan may require the City to keep 

the drainage channel free of debris and sediment so that water can be quickly conveyed to the 

outlet structure.  Under existing conditions, the drainage channel gets plugged and standing 

water often occurs.  Under this regime, contaminants and sediment have time to settle out prior 

to the water reaching the outlet structure.  If the City continually maintains the drainage channel, 

contaminants and sediment would not have time to settle out and, therefore, turbidity may 

increase.  Water quality can be expected to decrease under the future without-project conditions. 

3.7. Air Quality and Noise 

The City of Las Cruces has a maintenance plan that they are required to comply with in order to 

meet dam safety requirements.  Under future without-project conditions, activities within the 

dam pool area would continue to occur in order to maintain this area, and some affects to air 

quality by maintenance associated with the dam or other potential projects in the area could 

continue.   Intermittent use of machinery could have minor and temporary effects on air quality 

under future without-project conditions.  Noise due to use of heavy equipment within the dam 

pool area could be expected in order to keep the drainage channel clear of sediment.  This would 

have a temporary increase in noise effect. 
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3.8. Ecological Resources 

Future without-project conditions would reflect the opposing trends of vegetation recruitment 

and habitat degradation.  Overall, there would be a slight increase in the quantity of native arroyo 

riparian habitat over time.  Shrub density data collected from proposed arroyo riparian 

restoration sites confirm that arroyo riparian shrubs have begun colonizing some areas during the 

35 years since Las Cruces Dam was constructed.  Eight of the fourteen plots sampled from 

proposed restoration areas contained small shrubs.  One of these plots contained two shrub 

species; the other plots contained only one species per plot.  Therefore, the expected increase in 

arroyo riparian habitat would take time, would not occur in all areas, and would not occur as 

quickly as it would if the project were implemented.  Furthermore, species richness in the study 

area would remain unchanged.  Under existing and future without-project conditions, only three 

or four species that are typical of native arroyo riparian habitat are dominantly present.  Other 

plant species that are characteristic of arroyo riparian habitat do not currently exist within the 

study area and would not move into the project area in the future without the project.  The 

existing playas would continue to be largely devoid of vegetation and this habitat eventually 

would be buried due to sedimentation.  However, these areas would gradually convert to native 

arroyo riparian habitat.  The cluster of existing cottonwoods would most likely persist through 

sedimentation due to the layered fine sediments forming perched water tables.  However, without 

the project, further expansion of the cottonwood stands is unlikely.  Two cottonwood recruitment 

events have occurred in the 35 years since dam construction, and the most suitable areas for 

cottonwood have already been colonized.  Exotic invasive plant species would continue to 

increase, especially in areas that are not prone to high sediment loads.  The study area would 

continue to be subject to wind and water erosion, resulting in deterioration of native arroyo 

riparian and upland shrub vegetation in parts of the project area.  Habitat degradation within 

parts of the study area would occur due to increased development and a possible increase in 

dumping and off-road vehicle use.  This could result in some locations within the study area 

becoming so degraded that they would be of little value as wildlife habitat.  Migratory and 

resident birds and a wide variety of other wildlife species that depend on native vegetation or 

wetland habitats would continue to be faced with diminishing quality habitat and increasing 

constraints as described above. 

3.9. Special Status Species 

3.9.1. Peregrine Falcon 

Although the preferred habitat of the Peregrine Falcon does not exist within the study area, it 

may fly over the study area during migration.  The future without-project conditions would not 

differ from the existing conditions for the Peregrine Falcon. 

3.9.2. Burrowing Owl 

The City of Las Cruces Public Works Department has been working with Dr. Martha Desmond 

(NMSU) regarding the Burrowing Owls behind the Las Cruces Dam, in the spillways of the dam, 

at the Munson Drainage Pond, and at the El Molina Drain.  Within the last year, Dr. Desmond 

and her students installed a total of 16 pairs of burrows at 16 nest sites.  Burrowing Owls have 
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been observed using these artificial burrows.  Therefore, existing habitat conditions would 

change and potentially increase within the study area under future without-project conditions. 

3.10. Cultural Resources 

No known historic properties or tribal concerns exist in the project's Area of Potential Effects 

(APE) as defined by 36 Code of Federal Regulation (CFR) 800.16(d) and by the proposed 

project description.  State Historic Preservation Office consultation, with their concurrence of 

"no historic properties" for the APE, is located in Technical Appendix D (USACE, 2010).  

Consequently, future without-project conditions would have no effect on historic properties. 

3.11. Land Use and Recreational Resources 

Increased growth in the Las Cruces metropolitan area would be a further burden on the study 

area; however, the area would remain otherwise undeveloped.  Increased population densities 

and corresponding water demand in adjacent areas could lower the water table further.  

Residential development on the east mesa, adjacent to the study area, could increase the number 

of visitors to the study area.  In a future without-project setting, the lack of restoration and the 

design of a formal trail system to accommodate these additional users could result in even 

greater disturbance to existing wildlife habitat, further accelerating its decline.  The potential for 

fire, off-road vehicle use, and dumping are likely to increase.  Some of these problems might be 

addressed by local agencies if the project were not implemented, but not at as large of a scale or 

as expeditiously. 

3.12. Socioeconomic Considerations and Environmental Justice 

Under future without-project conditions, the existing conditions of neighborhoods adjacent to the 

dam pool area are likely to remain comparable to the present situation.  However, the City of Las 

Cruces does have a Recreation Master Plan.  Recreational features may be constructed in the 

future by local agencies; however, currently this is unknown.  Under future without-project 

conditions, the neighborhoods would not benefit from potential improvements in quality of life 

stemming from restoration opportunities.  Currently, there are no known restoration plans by 

local agencies for the Las Cruces Dam pool area.   

3.13. Aesthetics 

Under future without-project conditions, the reservoir pool area would continue to deteriorate 

aesthetically according to both conventional scenic vista and proposed vibrant ecology standards.  

Although there would be a slight increase in shrubs in some areas, the overall project area would 

continue to experience soil erosion, impacts from increased human use and surrounding 

urbanization, and increased numbers of non-native species. In addition to failing to mitigate the 

unaesthetic experience of the reservoir pool area, the future without-project would fail to address 

habitat degradation in erosion-prone areas and increased non-native species populations.  Some 

efforts by local agencies and other initiatives, such as the Cityôs Recreation Master Plan, might 

assist in improving aesthetics, but not to the level and quality that is proposed by this project.  

Currently, there are no known restoration plans by local agencies for the Las Cruces Dam pool 

area.   



USACE, Albuquerque District  Las Cruces Dam Environmental Restoration 

 
40 

3.14. Environmental Engineering 

No environmental engineering changes would result from the future without-project conditions. 

4. PLAN FORMULATION AND EVALUATION 

4.1. Summary of Historic and Existing Conditions 

Construction of Las Cruces Dam and urbanization of the watersheds of the Alameda and Las 

Cruces Arroyos have disrupted flow paths and riparian corridors, altered the hydrology, and 

directly removed or degraded habitats along these arroyos and tributaries.  The dam terminates 

the paths of the arroyos that historically passed through the study area.  Soil used to construct the 

dam was excavated from what is now the flood pool, leaving nearly 400 acres of disturbed 

landscape.  The disturbed area remains poorly vegetated 35 years later.  Arroyo riparian 

vegetation has colonized a few of the disturbed sites; however, these areas lack the diversity of 

shrub species found in high-value arroyo riparian habitats. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 4.1 - Photos of a portion of the flood pool from 1975 at completion of dam construction 

(Black and white) and in 2005 (color).   
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Urbanization of the area surrounding Las Cruces Dam has also had an adverse effect on the 

riparian habitats and corridors.  The amount of impermeable surfaces and, therefore, storm flows 

have increased in the arroyos and caused incising of the channels immediately upstream of the 

study area to Road Runner Parkway.  The Las Cruces Dam and encroaching development across 

the historic floodplain have also bisected wildlife corridors upstream of the study area. 

 

The arroyos entering Las Cruces Dam naturally carry a high sediment load.  Development 

upstream of the basin and the disposition of historic CCC dams within the watershed have 

impacted, and will continue to impact, the amount and timing of sediment entering Las Cruces 

Dam.  Future conditions with and without the project account for the effects of this 

sedimentation.  Figure 3.1 displays the habitat and sediment prone areas. 

 

Since the construction of Las Cruces Dam, some changes have occurred in the types of plant 

communities that occur at that location.  Altered hydrogeomorphology from the dam 

construction has provided the conditions for tall grass and cottonwood stands to develop.  The 

non-native Johnsongrass has formed a monotypic stand covering the delta at the mouth of 

Alameda Arroyo in the flood pool basin.  Rio Grande cottonwood became established in the mid 

to late 1990s and formed a stand in the southern portion of the flood pool basin.  These habitats 

would normally be associated with a wetter condition such as that found along the Rio Grande or 

a perched water table near a seep or spring.Alternative Development Rationale 

The planning process for this study has been driven by the overall objective of developing an 

ecosystem restoration plan that most reasonably maximizes net ecosystem restoration benefits by 

producing the maximum quantity of habitat or the most improvement in habitat value for the 

cost.  The USACE follows a six-step planning process to provide a rational framework for 

problem solving and sound decision making: 

 

 The specific problems and opportunities to be addressed in the study are identified and 

the causes of the problems are discussed and documented.  Planning goals are set, 

objectives are established, and constraints are identified. 

 

 Existing and future without-project conditions are identified, analyzed, and forecasted.  

The existing condition resources, problems, and opportunities critical to plan formulation, 

impact assessment, and evaluation are characterized and documented. 

 

 The study team formulates restoration measures that address the planning objectives.  An 

initial set of alternative measures is developed and evaluated at a preliminary level of 

detail. 

 

 Alternative plans are developed using combinations of combinable restoration measures 

and evaluated for effectiveness, efficiency, completeness, and acceptability.  The impacts 

of alternative plans are evaluated using the system of accounts framework specified in the 

USACE Principles and Guidelines and the Planning Guidance Notebook. 

 

 Alternative plans are compared to each other to determine which best meets the criteria 

mentioned above.  A cost effectiveness and incremental cost analysis is used to prioritize 
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and rank ecosystem restoration alternatives based on the cost of alternatives and the non-

monetary metrics of benefits produced by each alternative.  A public involvement 

program obtains public participation in the alternative identification and evaluation 

process.  

 

 The study team selects plans that maximize benefits and minimize costs (consistent with 

the Federal objective).  The least expensive plan that meets the planning objective is 

generally identified as the Tentatively Selected Plan.   

4.2. *Public Scoping and Collaboration 

4.2.1. Public Scoping 

A number of public and governmental coordination meetings were held during the 

reconnaissance and early feasibility phases of the study.  Contributions from Federal, state, and 

local agencies were received through coordination and project meetings as well as public 

meetings.  These meetings were attended by USFWS, City of Las Cruces Planning Department, 

New Mexico Department of Game and Fish, and others.  On April 1, 2002, a meeting was held 

with stakeholders, including the above agencies and several non-governmental organizations and 

researchers, to poll concerns on issues relating to Las Cruces Dam.  On May 19, 2010, a public 

meeting was held to present potential restoration efforts and poll public concerns.  USACE met 

with the Las Cruces City Council September 13, 2010, to present the Tentatively Selected Plan 

for Council resolution.   

 

Scoping letters were sent to various public agencies and the interested public (Addendum A of 

this report) and meetings were held in regard to the project during the planning process.  Agency 

and public contribution was received and is presented in Addendum A. 

4.2.2. Collaboration 

Early in the process, a Habitat Evaluation Team (HET) comprised of local biologists was formed 

to assist the study team with habitat evaluation and expected project benefits.  Representatives 

from the USACE Albuquerque District, U.S. Fish and Wildlife Service (USFWS), New Mexico 

Department of Game and Fish (NMDGF), Mesilla Valley Audubon Society, and New Mexico 

State University actively participated in the assessment process. 

4.3. *Public Concerns 

USACE identified public concerns during the course of the reconnaissance and early feasibility 

phases of the study.  Contributions came from Federal, state, and local agencies (listed above) 

through coordination and project meetings as well as public meetings.   

 

The public and agency concerns that are related to the establishment of planning objectives and 

planning constraints are: 

 

 Persistence of sparse or unvegetated areas left from dam construction, maintenance, 

unregulated off-road activity, and mining operation. 
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 Las Cruces Dam encompasses a large natural area with some high-quality habitat; 

however, the majority of the habitats are largely degraded and in need of improvement. 

 

 No permanent water sources are available for wildlife within the Las Cruces Dam 

reservoir area.  The project is constrained to the minimal water available provided by the 

East Mesa Water Reclamation Facility.  Disconnected wildlife corridors eliminated 

access to the Rio Grande. 

 

 Existing resources in the Las Cruces Dam reservoir area include seasonal wetlands 

(playas) that support terrestrial wildlife, waterfowl, shorebirds, and organisms such as 

tadpole and fairy shrimp.  These areas should be improved and preserved. 

 

 Plants and animal communities have low species diversity relative to other, high-quality 

habitats in the area. 

 

 Restoration measures should not adversely affect the flood risk management function of 

the dam and, if possible, lower the maintenance requirements of the dam and basin. 

 

 Preservation of cottonwood trees and playas. 

 

 The community area lacks interpretive features with valuable educational opportunities. 

 

 A large area within the urban community lacks recreational amenities. 

 

 The presence of non-native species has or could degrade existing habitat. 

4.4. Problems and Opportunities 

Water resources projects are planned and implemented to solve problems, meet challenges, and 

seize opportunities.  In the planning setting, a problem can be thought of as an undesirable 

condition such as some of those expressed by the public and listed above.  An opportunity offers 

a chance for progress or improvement of the situation.  The identification of problems and 

opportunities gives focus to the planning effort and aids in the development of planning 

objectives.  Problems and opportunities can also be viewed as local and regional resource 

conditions that could be modified in response to expressed public concerns.  This section 

identifies the problems and opportunities in the study area based on the assessment of existing 

and expected future without-project conditions. 

 

On a regional scale, estimates of riparian habitat loss in the southwestern U.S. range from 40% to 

90% (Dahl, 1990), and desert riparian habitats are considered to be one of the regionôs most 

endangered ecosystems (Minckley and Brown, 1994; Noss et al., 1995).  Decline of natural 

riparian structure and function along the Rio Grande was recognized in the 1980s as a major 

ecological change (Hink and Ohmart, 1984; Howe and Knopf, 1991).  In ecological terms, the 

cumulative effects of agriculture, urban development, and flood risk management measures 

initiated over the past several decades have resulted in a disruption of the original hydrologic and 

hydraulic regime and the ultimate degradation of the Rio Grande riparian ecosystem.  
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Opportunities exist to restore Rio Grande floodplain habitats to a less degraded and more natural 

state.    

 

Combining the regional problems of habitat loss and degradation with the concerns presented in 

the previous section, USACE used the following problem and associated opportunity statements 

to formulate the study objectives: 

 

 Loss of quantity and quality of riparian habitats in the Las Cruces Dam flood pool area.  

The opportunity exists to restore areas of sparse or no riparian vegetation and increase the 

value of existing habitat that lacks diversity.       

 Loss of connectivity of arroyo riparian habitat that comprise wildlife corridors along 

Alameda Arroyo, the North and South Forks of Las Cruces Arroyo, and Little Arroyo.  

The opportunity exists to restore connectivity of existing arroyos or provide additional 

connectivity within the study area. 

 Overall loss of riparian and wetland habitats along the Rio Grande flyway that provide 

stopover, feeding, and resting places for migratory birds and waterfowl. 

The opportunity exists to create rare and valuable wetland and riparian habitats within the study 

area. 

 Some non-native plant species are outcompeting native species, and other non-native 

species are beginning to establish themselves in the Las Cruces Dam reservoir area. 

The opportunity exists to remove non-native plants growing in the study area and prevent the 

establishment of additional non-native plant species. 

 The study area lacks recreational and interpretive amenities. 

The opportunity exists to create additional recreational amenities that are compatible and 

compliment restoration measures. 

4.5. Planning Objectives and Constraints 

Planning objectives and constraints provide a framework for the development of alternative 

plans.  Planning objectives are statements of what a plan is attempting to achieve.  Planning 

objectives communicate to others the intended purpose of the planning process.  Constraints are 

limitations imposed on the scope of the study from physical, political, or social considerations.  

For instance, the total long-term average-annual sediment supply to Las Cruces Dam is expected 

to increase under future without-project conditions and further degrade the habitat in the 

reservoir pool. 

4.5.1. Federal Objectives 

As planning objectives for this investigation, it is in the Federal interest to: 
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 Contribute to the National Ecosystem Restoration (NER) objective through restoration, 

with contributions measured by changes in the amounts and values of habitat.   Numerous 

Federal laws and executive orders exist that have established the National policy for, and 

Federal interest in, the protection, restoration, conservation, and management of 

environmental resources.  The focus of NER projects is ñthe restoration of ecosystems 

and ecological resources and not restoration of cultural and historic resources, aesthetic 

resource or cleanup of hazardous and toxic wastesò (ER 1105-2-100, Appendix E).  

Ecosystem restoration projects implemented by the USACE might not be capable of 

addressing every undesirable condition associated with an ecosystem, but should focus on 

restoration of ñdegraded significant ecosystem structure, function and dynamic processes 

to a less degraded, more natural conditionò (ER 1105-2-100, Appendix E). 

 

 Contribute to the National Economic Development (NED) consistent with protecting the 

nationôs environment, pursuant to national environmental statures, applicable executive 

orders, and other Federal planning requirements.  Contributions to NED are increases in 

the net value of the national output of goods and services, expressed in monetary units.  

Contributions to NED are the direct net benefits that accrue in the planning area and the 

rest of the nation.  

 

 The Regional Economic Development (RED) account is intended to illustrate the effects 

that the proposed plans would have on regional economic activity and, specifically, on 

regional income and regional employment.  

 

 The Environmental Quality (EQ) account is another means of evaluating the alternatives 

to assist in making a plan recommendation.  This account is intended to display the long-

term effects the alternative plans could have on significant environmental resources. 

 

 Contributions to the Other Social Effects (OSE) account include long-term impacts to 

public facilities, health and safety, recreation, and community values. 

4.5.2. 4.5.2  USACE Environmental Operating Principles 

 

The Corps of Engineers has reaffirmed its commitment to the environment by formalizing a set 

of "Environmental Operating Principles" to be incorporated into formulation of project 

alternatives and contributing to decision-making and programs.  These principles foster unity of 

purpose on environmental issues, reflect a new tone and direction for dialogue on environmental 

matters, and ensure that employees consider conservation, environmental preservation, and 

restoration in all Corps activities. By implementing these principles, the Corps will continue its 

efforts to develop the scientific, economic, and sociological measures to judge the effects of its 

projects on the environment and to seek better ways of achieving environmentally sustainable 

solutions. The principles are described in Engineering Circular 1105-2-404, ñPlanning Civil 

Work Projects under the Environmental Operating Principles,ò 1 May 2003. 

 

 Achieve Environmental Sustainability. An environment maintained in a healthy, diverse, 

and sustainable condition is necessary to support life. 
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 Consider Environmental Consequences. Recognize the interdependence of life and the 

physical environment. Proactively consider environmental consequences of Corps 

programs and act accordingly in all appropriate circumstances. 

 

 Seek Balance and Synergy. Seek balance and synergy among human development 

activities and natural systems by designing economic and environmental solutions that 

support and reinforce one another. 

 

 Accept Responsibility. Continue to accept corporate responsibility and accountability 

under the law for activities and decisions under our control that affect human health and 

welfare and the continued viability of natural systems. 

 

 Mitigate Effects. Seek ways and means to assess and mitigate cumulative effects to the 

environment; bring systems approaches to the full life cycle of our processes and work.  

 

 Understand the Environment. Build and share an integrated scientific, economic, and 

social knowledge base that supports a greater understanding of the environment and 

effects of our work. 

 

 Respect Other Views. Respect views of individuals and groups interested in Corps 

activities; actively listen, and learn from their perspective in the search to find innovative 

win-win solutions to the nationôs problems, solutions that also protect and enhance the 

environment. 

 

4.5.3. Project Specific Objectives 

The national objectives of NED and NER are general statements and not sufficiently specific for 

direct use in plan formulation.  The water and related land resource problems and opportunities 

identified in this study are stated as specific planning objectives to provide focus for the 

formulation of alternatives.  These planning objectives reflect the problems and opportunities 

and represent desired positive changes in the without-project conditions. 

 

Ecosystem restoration projects require that the planning team develop objectives and constraints 

that apply to a systems approach and take into consideration ñaquatic wetland and terrestrial 

complexes, as appropriate, in order to improve the potential for long-term survival as self-

regulating, functioning systemsò (ER 1105-2-100, Appendix E).  Objectives and constraints must 

be specific to the ecosystem as well as realistic and attainable in order for the planning process to 

succeed. 

 

Based on the identified problems and opportunities, USACE developed key objectives of the 

feasibility study that include: 

 

 Increase the amount and quality of riparian and wetland habitats within the project area, 

beginning in 2012 and realizing all habitat improvement objectives by 2017. 
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 Increase the overall connectivity of arroyo riparian habitats through the study area.  This 

is expected to occur by 2017, once tree and shrub planting reach significant size. 

 

 Provide a source of permanent water for wildlife within the study area.  Creation of the 

permanent emergent wetland is expected to occur within one year of the start of 

construction.  Water would be available to wildlife by 2012. 

 

 Increase the amount and quality of riparian and wetland habitats within the study area to 

provide stopover, feeding, and resting places for migratory birds and waterfowl within 

the Rio Grande Flyway.  Open water and wet meadow habitats would be available by 

2012 with maturation of the vegetation and, therefore, realization of the full habitat 

benefits occur by 2017.  Likewise, other riparian habitats would realize their full benefit 

according to the HSI models used by 2017. 

 

 Opportunistically remove non-native plant species as part of the implementation of 

restoration measures.  This would occur by 2013 at the completion of implementation of 

restoration measures. 

 

 Provide additional recreational and interpretive amenities in the study area that are 

compatible and complimentary to the habitat restoration.  All recreation amenities would 

be completed by 2013 along with the restoration measures. 

4.5.4. Constraints 

Constraints must also be specific to guide the planning process.  The following constraints 

represent restrictions that limit alternative development or that need to be overcome: 

 

 The Las Cruces Dam was built for flood risk management purposes, and the restoration 

measures cannot impair the ability of the dam to perform the function as designed.  The 

USACE regulation ETL 1110-2-571 ñEngineering and Design: Guidelines for Landscape 

Planting and Vegetation Management at Levees, Floodwalls, Embankment Dams, and 

Appurtenant Structuresò requires that all woody vegetation be restricted from growing on 

or within 50 feet of the toe of the dam.  As part of the operation and maintenance of the 

dam, the conveyance channel that connects Las Cruces and Alameda Arroyos must be 

maintained to be free of sediment.  The City of Las Cruces dam maintenance plan calls 

for a 50-foot maintenance buffer on either side of the conveyance channel.  For these 

reasons, no plantings or earthwork would be proposed for these areas or for the 

emergency spillways.   

4.6. *Development of Alternative Plans 

4.6.1. Alternative Plans and Measures  

An alternative plan is made up of smaller components called management measures.  

Management measures initially considered in this study included restoring every native 
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vegetation community that would have naturally occurred within riparian or wetland areas within 

the project area, structural measures to address sediment input into some of the existing playas, 

and the addition of a permanent water source.  For NEPA purposes USACE formulated 

alternative plans from various combinations of management measures based on their 

dependencies and exclusivities.  The alternative plans were evaluated for cost effectiveness, 

completeness, and acceptability.  Restoration measures, the smallest components of the 

alternative plans, were developed to provide a specific element or restorative function such as 

planting native riparian trees or diverting an arroyo to prevent sediment deposition in a seasonal 

playa wetland.  Table 4.1 lists the seven proposed measures screened by the USACE and the five 

measures carried forward. The final array of measures is described in detail in the next section of 

this report.  All measures are mutually exclusive in that they cannot be implemented at the same 

location and at the same time.  For instance, a measure that includes creation of a wetland could 

not be implemented at the same location as planting arroyo riparian shrubs.  Some measures 

were dependent on implementation of another measure or achieved a higher output when both 

measures were implemented.  Measures were combined based on position in the landscape, 

dependencies, and combinability to form restoration measures.  An initial screening eliminated 

unsuitable measures that exceeded the constraints of the project or were deemed impractical.  

Two measures that were deemed impractical early in the formulation process were measures to 

create sediment basins and to replace the non-native Johnsongrass with native tall grass species. 

 

Sediment basins designed to trap sediment before entering the Las Cruces Dam flood pool would 

prevent existing seasonal wetlands (playas) from filling with sediment and allow for creation of 

permanent wetlands in the bottom of the basin.  Mean annual sediment yield supplied by arroyo 

channels is approximately 8 Acre Feet, however, this rate is highly variable from year to year. In 

order to be effective, sediment basins would need to be located directly upstream of the project 

area.  These locations are currently developed and would require land acquisition, relocation of 

occupants and demolition of structures.  The sediment basins would affect restoration measures 

by preserving the playa areas and allow for a wetland to be built within the lower portions of the 

flood pool.  The permanent wetland was relocated higher in the flood pool, out of the sediment 

prone areas. Allowing the sediment and water to flow into the basin has a positive effect on the 

arroyo riparian restoration measures.   

 

Replacement of the non-native Johnsongrass with native species such as Alkali Sacaton would 

be ideal; however, the Johnsongrass is providing an ecosystem function that would be lost during 

the transition to native grasses.  Furthermore, because the Johnsongrass is well established, the 

viability of the complete eradication and future exclusion of this species from the area is not a 

certainty.  The habitat team decided that this measure was not practical due to the uncertainties 

of sustainability and the fact that the Johnsongrass in not likely to spread beyond the specific 

area of the flood pool basin where conditions are appropriate for its existence.  

 

Several locations were investigated for placement of a permanent wetland.  Ideal locations in the 

bottom of the flood pool basin are depressions that currently hold water for periods of time and 

are characterized by the habitat team as seasonal wetlands or playas.  These low-elevation areas 

of the basin are prone to sedimentation.  The existing playas or any wetland created in the lowest 

elevations of the flood pool would be inundated with sediment within 10 to 30 years.  The 

persistence of the existing playas is limited as sediment will fil l the depressions, transitioning the 
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playas to arroyo riparian or cottonwood habitats.  The proposed permanent wetland location that 

was carried forward is outside of the sediment-prone areas and takes advantage of depressions 

created by sand and gravel mining operations. 

 

A review of precipitation and runoff was conducted to determine if natural flows could be used 

as a supply of water to sustain a permanent wetland within the reservoir area.  The supply of 

water from the watershed was estimated during the normal growing season, March through 

September, using local weather station data and the hydrologic model for the watershed.  The 

analysis shows that the Las Cruces Dam reservoir area experiences minimal runoff during the 

period of March through June, the first four months of the growing season; therefore, USACE 

determined that water from natural runoff is not sufficient to support a permanent wetland 

restoration measure. 

 

An alternative source of water that could be used to create a wetland comes from reclaimed 

wastewater.  The East Mesa Water Reclamation Facility is located upstream of the Las Cruces 

Dam flood pool.  The facility is intended to collect wastewater from the east mesa and treat it to 

produce high-quality reclaimed water that can be used for irrigation, primarily on the Sonoma 

Ranch Golf Course.  During the winter months, excess water that will not be needed for 

irrigation may be disposed of by discharging it into Alameda Arroyo via the dam outlet.  USACE 

anticipates that reclaimed water from the wastewater treatment plant will be available for use by 

this project.  The water line carrying the reclaimed water to the dam outlet runs through the study 

area.  Reclaimed water from this source will be available for the project in the amount of 10,000 

to 20,000 gallons per day.  The water source is dependable and can be regulated to deliver a 

known quantity of water throughout the year.  USACE used this amount as the available water 

for permanent wetland alternatives in the analysis.  The evaporation rate of 8,100 gal/ac/d was 

used as the maximum amount needed to support an emergent wetland during the growing season.  

Given the amount of available water, the maximum area of constructed emergent wetland that 

could be supported by reclaimed water is limited to approximately two acres. 

 

Table 4.1 - Proposed Measures Screened and Carried Forward  

Proposed Measures Disposition 

Sediment Traps Screened - Cost Prohibitive 

Johnsongrass Eradication/Replacement Screened ï Sustainability Uncertain 

Arroyo Riparian Planting Carried Forward for further analysis  

Cottonwood Willow Planting  Carried Forward for further analysis 

Create Permanent Wetland Carried Forward for further analysis 

Playa Plantings  Carried Forward for further analysis 

Channel Diversion  Carried Forward for further analysis 

4.6.2. Description of Proposed Restoration Measures 

Five restoration measures were carried forward to be combined to form alternative plans and 

evaluated for efficiency and effectiveness.  Table 4.2 presents these measures and the potential 

area of restoration for each measure.  Figure 4.1 shows the locations of the proposed measures.  

The ultimate locations and area of restoration depend on the combination of measures included 
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in each plan because some measures are dependent on other measures.  For example, cottonwood 

plantings around the margin of the permanent emergent wetland are dependent on the creation of 

a permanent wetland as a source of water.  Table 4.3 in Section 4.8.2 displays the differences in 

acreage or habitat value for each measure when these dependencies are taken into account. 

 

To quantify the environmental benefits necessary to compare the cost effectiveness of restoration 

measures, USACE commonly uses a measure of output termed a Habitat Unit (HU).  Habitat 

Units are the non-monetary metric used to describe habitat value at any given time.   

Table 4.2 - Proposed Measures and Total Potential Area of Restoration  

Proposed Measures Area (acres)  

Arroyo Riparian Planting 71.99  

Cottonwood Willow Planting   6.35  

Create Permanent Wetland  2.19  

Playa Plantings   3.60  

Channel Diversion  0* 

* The channel diversion influences the hydrologic 

function and longevity of some arroyo riparian and 

playa locations and, therefore, does not directly 

restore a particular area. 
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Figure 4.2 - Map Showing location of all proposed (post screening) restoration measures 
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