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Heterogeneous catalysts that accelerate the photolytic destruction of organic contaminants in 
water are a potentially inexpensive and highly effective way to remove both trace-level and 
saturated harmful compounds from industrial waste streams and drinking water. Porous 
photocatalytic materials can have the combined qualities of high surface area and relatively large 
particle sizes, as compared with nanoparticulate catalyst powders. The larger particle sizes of the 
porous materials facilitate catalyst removal from a solution, after purification has taken place. 
We have synthesized new kinds of photocatalytic porous oxide materials that can be used to 
purify contaminated water by accelerating the photodegradation of any kind of organic pollutant.  
The new materials have very large open pore structures that facilitate the diffusion, the surface 
contact of contaminants, and solvent flow through the catalyst. These qualities enhance surface 
reactions important to the process. The new catalysts have shown robust physical and chemical 
properties that make them candidates for real applications in polluted water decontamination. 
 
Contact: Maryam Zarei Chaleshtori, UTEP, mzarei@miners.utep.edu, 6071 Via Hermosa Ct. 
El Paso, TX  79912, 915-845-5677, 915-747-5748 
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In the semi-arid climate of the American Southwest it is essential to know how forcing factors 
will affect the North American Monsoon (NAM). Monsoons are defined as a seasonal shift in 
winds that result from a temperature contrast between continental and oceanic surfaces. The 
interannual variability of monsoons are influenced by any climatic mechanism that affects this 
temperature contrast. Forcing factors such as the El Niño Southern Oscillation (ENSO) and 
snowpack anomalies have already been described. Another potential influence may be forest 
fires in the southwest United States. This paper compares acres burned and precipitation totals in 
regions of New Mexico and Arizona to determine the effect of forest fires on the monsoon. In the 
southwest, the fire season peaks in June while the monsoon does not peak until August. Fire 
activity produces smoke, a type of particulate which can linger in the atmosphere and scatter 
solar radiation above the continent in the months just prior to the start of the monsoon. This 
reduces the temperature contrast between oceanic and continental surfaces. Forest fires seem to 
have a non-linear impact on the NAM. This paper shows that once 100,000 acres has been 
burned in the study area during June precipitation seems to be capped and decreases. When less 
than 100,000 acres have been burned, there is no effect on the NAM. Other forcing factors such 
as ENSO and snowpack anomalies are not well correlated with fire data. 
 
Contact: David Gutzler, University of New Mexico Earth and Planetary Sciences Dept., 
gutzler@unm.edu, 200 Yale Blvd NE, Earth & Planetary Sciences Dept., University of New 
Mexico MSCO3-2040, Albuquerque, NM 87131, 505-277-3328, 505-277-8843 
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Since the launch of NASA's Terra satellite in December 1999, the Advanced Spaceborne 
Thermal Emission and Reflection (ASTER) radiometer has made more than 50 observations of 
Elephant Butte Reservoir located on the Río Grande in central New Mexico. These include 
several night observations of surface temperature. The first observations were in June 2000 and 
continue to the present. This period includes low water levels resulting from recent drought 
conditions and high water conditions in 2000 when the reservoir was near its capacity of 2500 
MCM (106 m3). There was an approximately 30 m change in water level during this time, 
corresponding to a 6-fold reduction of water storage and a factor of 2 decrease in surface water 
area. The reservoir area was estimated for each observation and compared with known water 
levels. We used ASTER Level 2 products which include both visible reflectance and thermal 
infrared surface temperature data. Both spectral regions provide good contrasts between water 
and surrounding land, making area estimation straightforward.  In addition, a number of spectral 
indices, e.g., NDVI, were also tried. A large range in surface water area was observed, from 30 
km2 to more than 75 km2. An approximately linear relation between area and water level was 
found. Because of the large number of observations covering all seasons of the year, we 
encountered a wide range of viewing conditions. As a result we found that no single parameter 
worked best under all conditions for discriminating between land and water. We present an 
evaluation of the various parameters considered. 
 
Contact: Tom Schmugge, Physical Science Laboratory, New Mexico State University, 
tschmugge@psl.nmsu.edu, Physical Sciences Laboratory, New Mexico State University 
PO Box 30002  Anderson Hall EB510, Las Cruces, NM  88003, 575-646-9134
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Climate change, uncertain future water supplies, growing population, and increased water 
demands for all water uses continue to raise the importance of finding cost effective water 
conservation measures. Irrigated agriculture is the world’s largest water user, so governments, 
donor organizations, urban water suppliers, and farmers continue to look for measures that would 
produce more crop per drop. Despite the importance of measures to promote water conservation 
in agriculture, little analysis has been conducted that integrates hydrologic, economic, 
institutional, and policy dimensions of water conservation. This paper presents a basin scale 
integrated analysis of water conservation subsidies for irrigated agriculture. For implementation, 
a dynamic nonlinear programming model of the major water uses is developed and applied for 
the Upper Rio Grande Basin of Colorado, New Mexico, and Texas, USA. Several potential 
public subsidies of drip irrigation are analyzed for their economic and hydrologic impacts at both 
the farm and basin level. Various levels of drip irrigation subsidies are examined by varying 
levels of a capital cost water conservation subsidy. Results indicate that water conservation 
subsidies for drip irrigation have several effects:  greater on-farm implementation of drip 
irrigation, less water applied to crops, increased farm income, and increased total water-related 
economic benefits for the basin. Findings provide a framework for designing and implementing 
water conservation policies in irrigated agriculture. 
 
Contact: Hilary R. Brinegar, New Mexico Department of Agriculture, 
hbrinegar@nmda.nmsu.edu, NMDA-APR, MSC APR, PO Box 30005, Las Cruces, NM 88003-
8005, 575-646-2642, 575-646-1540 
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Pecan and alfalfa are major crops in the Mesilla Valley, New Mexico. In 2006 the New Mexico 
Department of Agriculture reported 23,745 acres of pecan and 19,500 acres of alfalfa are grown 
in Dona Ana County in the Valley. These crops are commonly flood irrigated using water from 
the Rio Grande. In arid environment of southern New Mexico, water resources managers and 
decision makers are searching for improved methods of conserving water while sustaining 
agriculture in the region. Several methods have been used for estimating consumptive water use 
of these major crops. These methods include using a combination of crop coefficients and 
weather data, direct measurement using eddy covariance techniques and, recently, remote 
sensing technology. Recent advancement in remote sensing technology, based on satellite 
measurements of surface temperature and other micrometeorological measurements on the 
ground, has allowed estimation of crop water use for a large area such as for the entire Mesilla 
Valley. This study investigated the variability of temperature within the young pecan trees and 
alfalfa crops grown in the Mesilla Valley. The objective of the study was to determine if the 
temperatures measured on the ground reflects what is observed by the satellite. The surface 
temperature of the canopy and individual leaves were measured using infrared sensors (Model 
IRTS-P, Apogee Instruments Inc., Roseville, CA). A profile of thermocouple sensors were used 
to measure the temperature profile within the canopy. The results from the study will be 
presented. 
 
Contact: Salim Bawazir, Civil Engineering Dept., New Mexico State University, 
abawazir@nmsu.edu, Box 30001, Las Cruces, NM 88003, 575-646-6044, 575-646-6049 
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Pecan (Carya illinoinensis) is one of the major crops grown in Dona Ana County, New Mexico 
covering approximately 26% of the irrigated acreage. New Mexico Department of Agriculture 
2006 census reported 23,745 acres of pecan are grown in the County. A large increase in young 
pecan acreage has been noticed during the past couple of years. Water consumption by pecan 
orchards of different ages is not well known. To properly manage irrigation water for the region, 
it is crucial to understand the consumptive water use (evapotranspiration) of pecan. This paper 
presents preliminary results of an on-going research to measure evapotranspiration of young 
pecan orchards in the County. Evapotranspiration of young pecan orchard is determined from 
measurements of net radiation, sensible heat, soil heat flux and surface temperature of the 
canopy. 
 
Contact: Julian Silva, New Mexico State University, jssilva@nmsu.edu, MSC-3CE, PO Box 
30001, Las Cruces, NM 88003, 575-646-3801 
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Meteorological data such as incoming solar radiation, wind speed and direction, air temperature 
and relative humidity collected by these stations are often used in the estimation of water use by 
agriculture crops, riparian vegetation and reservoir evaporation. The accuracy of water use 
estimates depends on the quality of meteorological data collected. Five automated weather 
stations were installed in 2001 by New Mexico State University, Civil Engineering Department 
in the corridor of Rio Grande from Elephant Butte to Chamberino, New Mexico. This paper 
presents a protocol for maintaining data quality control of these stations.    
 
Contact: Jonathan Frosch, New Mexico State University, Civil Engineering, 
frosch54@nmsu.edu, MSC-3CE, PO Box 30001, Las Cruces, NM 88003, 575-494 -1897 
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Agricultural sandy soils of the arid Mesilla Valley, New Mexico, are susceptible to high 
infiltration and water evaporation rates. Therefore, to grow crops farmers tend to irrigate 
frequently to keep enough moisture in the plant root zone for plant development, resulting in 
high water demands. In an effort to conserve water, fine zeolite of clinoptilolite type was mixed 
with Mesilla Valley sandy soils at zeolite-soil ratios of 20%:80% and 40%:60% by volume. 
Samples of 100% zeolite and 100% sandy soils were used as controls for the experiment; a total 
of 16 plots are being monitored. Eight with pecan trees and 8 plots without trees are being 
monitored with EC-5 (Decagon Devices Inc., Pullman WA) soil moisture sensors. The mixtures 
were irrigated with 35 gallons of water to each plot on a weekly basis. Moisture was monitored 
at depths of 6 and 18 inches. Data was collected at a frequency of 1 sample per minute and 
averaged every 30 minutes recorded using a CR1000 data logger (Campbell Scientific Inc., 
Logan Utah). Soil moisture data collected indicates that zeolite soil mixtures are retaining 
between 1.29% and 10.44% more moisture than that of samples without zeolite. The final results 
are pending upon further data collection during the growing season of 2009.  
 
Contact: Robert Romero, Civil Engineering Dept. / AMP, New Mexico State University, 
roberrom@nmsu.edu, Department of Civil Engineering , MSC-3CE, PO Box 30001, New 
Mexico State University, Las Cruces, NM 88003-8001, 575-640-1116, 575-646-6049 
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Water is a limited resource for crop production in arid climates. The purposes of this study were 
to estimate: (1) amount of NO3-N leaching below the root zone, (2) leaching fractions, and (3) 
irrigation and N use efficiencies, for two onion fields under furrow and drip irrigation systems 
located in the Mesilla Valley of Southern New Mexico. The monthly soil samples collected up to 
a depth of 110 cm were analyzed for nitrate-nitrogen and chloride. Soil samples were also 
collected twice during the growing season at 1.5 and 2 m depths from both fields. The total 
amounts of N fertilizer applied to furrow and drip irrigated fields were 383 and 292 kg ha-1, 
respectively. Total water applied was 92 and 81 cm in furrow and drip irrigated field, 
respectively. The amount of NO3-N in the drainage water was calculated by using chloride tracer 
technique. During the entire growing season, the NO3-N loadings below the root zone were 240 
kg ha-1 in furrow and 79 kg ha-1 in the drip irrigated fields. A slightly higher leaching fraction 
was obtained for the furrow (0.19) than drip (0.17) irrigated field as higher amount of water was 
applied in the former. The irrigation efficiencies were 81% and 83%, N use efficiencies 23.4% 
and 31%, and water application efficiencies were 72% and 73% in furrow and drip irrigated 
fields, respectively. Shifting from furrow irrigation to drip irrigation can reduce NO3-N leaching 
and improve N use efficiency by reduced water inputs.  
 
Contact: Parmodh Sharma, NMSU, sharmap@nmsu.edu, MSC 3Q, PO Box 30003, 
575-646-3239, 575-646-6041 
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Establishing warm season grasses from seed or sod in the transition zones of the United States 
poses a challenge because of the short growing period in which turf can be transplanted. To 
assess the establishment of turf during dormancy, a study was conducted at New Mexico State 
University in 2008 and 2009 to compare the effects of 2 planting dates (early March [dormant] 
vs. mid-June [late]) and 2 irrigation systems (sprinkler vs. subsurface-drip) on the establishment 
of bermudagrass [Cynodon dactylon (L.)] cultivar Princess 77 under 2 qualities of irrigation 
water (saline at 1800ppm Total Dissolved Salts vs. potable at 500 ppm). Plots were seeded and 
sodded on a sandy skeletal mixed thermic Typic Torriorthent. Plots were irrigated daily at 100% 
pET and fertilized every two weeks at 2.5 g N/m2. Roots were extracted from core samples 
collected from each plot in fall 2008 and divided into 5 depth layers. Root length, surface area, 
volume, diameter and weight were subsequently measured. In 2008, quality of irrigation water 
had no effect on establishment. When data were pooled for water quality, dormant sodded 
sprinkler irrigated plots established faster than all other treatments and dormant sodded drip 
irrigated plots and late seeded sprinkler irrigated plots reached 75% ground cover 147 and 152 
days after early seeding or sodding (DAES). Early seeded drip irrigated, late sodded drip 
irrigated, and late seeded sprinkler irrigated reached 75% ground cover 177, 182, and 186 DAES 
respectively. Plots that were drip irrigated and seeded late did not reach 75% ground cover by the 
end of the study period.  For both seeding dates, sprinkler irrigated sod and seed and drip 
irrigated seed had significantly longer roots than drip irrigated sod at 0-5 cm depth. Our results 
suggest that bermudagrass established better from sod during the dormant season than from seed. 
 
Contact: Matteo Serena, New Mexico State University, mserena@nmsu.edu, 1211 Branson,  
Las Cruces, NM 88001, 575-932-9645 
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A growing scarcity of potable water in the southwestern United States sets limits on its 
availability for nonessential uses such as turfgrass irrigation. Low quality ground water and 
recycled water have been identified as alternatives to potable water for irrigation. Both types of 
water can exhibit higher salinity levels than potable water and the resulting salt build-up in the 
turfgrass rootzone requires a change in species selection in transition zones from traditional cool 
season grasses to salt tolerant warm season grasses. However using warm season grasses in high 
altitude desert locations has been challenging, because the growing season for the warm season 
grasses can be relatively short and salinity stress can further slow down growth and 
establishment. A study was conducted at New Mexico State University in Las Cruces, NM in 
2008 and 2009 to determine the Accumulated Average Daily Soil Temperature (AADST) 
necessary to establish bermudagrass [Cynodon dactylon (L.)] cultivar Princess 77 and seashore 
paspalum [Paspalum vaginatum (Swartz)] cv. Sea Spray.  The grasses were irrigated at 100% 
potential ET with both with saline (1500 ppm TDS) and potable (500 ppm) water under 2 
irrigation systems (sprinkler vs. subsurface-drip). In 2008 grasses were planted early March 
[dormant] and early June [standard]) and in 2009 grasses were seeded every 15th day of each 
month from March to June. Response of percent ground cover to AADST was fitted to linear 
regression equations. In 2008 early seeded plots established faster than late seeded plots 
regardless of irrigation type and water quality. With the exception of saline drip irrigated plots, 
all late seeded treatments required fewer heat units (AADST) to reach 50% ground cover than 
early seeded plots. AADST strongly predicted percent ground cover for all treatments. 
 
Contact: Marco Schiavon, New Mexico State University, marco.schiavon83@gmail.com, 1848 
Foster, Las Cruces, NM 88001, 575-932-9644 
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Municipal wastewater treatment plants daily treat wastewater generated from residential, 
industrial, hospital, and other sources. A growing concern worldwide is the prevalence of 
antibiotic resistant microorganisms in wastewater treatment plants that can potentially survive 
treatment and be released out in the environment as effluent or biosolids. Our research goal was 
to determine the contribution of antibiotic resistant microorganisms from various sources within 
a municipality. Wastewater samples were collected from ten locations, four before entering 
wastewater treatment plant (representing hospital, residential, university, and mixed 
residential/industrial sources) and six samples within the treatment plant at the inflow (mixed), 
primary clarifiers, trickling filters, aeration basin, secondary clarifiers, and after chlorination/de-
chlorination tank prior to being released as treated effluent. All samples were cultured under 
antibiotic stress using four groups of antibiotics (cefaclor, ciprofloxacin, doxycycline, and 
erythromycin) two concentrations for each antibiotic, lowest concentration at a breakpoint 
common for enterobacteria and a high concentration above the maximum breakpoint for all 
bacteria as described by EUCAST (www.eucast.org). We performed PCR with rpoB primers and 
DGGE (denaturing gradient gel electrophoresis) on polyacrylamide gels. We compared the rpoB 
fingerprints (profile) from each sample. Silver-stained polyacrylamide gels were scanned and 
processed using BioNumerics software; Principal Component and cluster analyses were carried 
out in Minitab™ and Genstat™. Results show that our selective approach can distinguish among 
sources; typically, higher antibiotic concentrations were more useful in discriminating among 
different sample locations. Same DGGE fingerprints can also be used to infer the effectiveness 
of treatment options on the diversity of antibiotic resistant microorganisms. 
 
Contact: Dr. Adrian Unc, New Mexico State University, Plant and Environmental Science 
Department, Assistant Professor, aunc@nmsu.edu, Box 30003 MSC 3Q, N336 Skeen Hall, 
Las Cruces, NM 88003-8003, 575-646-1037, 575-646-6041 
 



2009 New Mexico Water Research Symposium – August 11, 2009 E-15 

Soil Physical Properties and Irrigation Scheduling for Two Pecan Orchards in 
Mesilla Valley of New Mexico 

 
Sheny Leon, New Mexico State University, Plant and Environmental Sciences, PO Box 30003 

Las Cruces, NM 88003-8003 
Manoj K. Shukla, New Mexico State University, Plant and Environmental Sciences,  

PO Box 30003, Las Cruces, NM 88003-8003 
 

Poster Abstract 15 
 
Pecans are important crops in southern New Mexico and water management is key for 
sustainable yield and profitability. The amount of water used in pecan orchards is directly related 
to the type of soil, structure and available water content. The objectives of this research were to 
assess soil physical and chemical properties at two Pecan orchards sited on two contrasting soils 
and to develop an irrigation schedule based on texture, hydraulic conductivity (Ks) and water 
retention. Soil samples were taken from pecan orchards in Riverside and Leyendecker Plant 
Science Center from 4 different locations and to a depth of 80 cm. Samples were analyzed for 
moisture content, texture, pH, EC, Ks and soil moisture retention. The soil texture found at 
Riverside varied from a sandy loam to a sandy soil with depth and soil was slightly basic with an 
average pH of 8.3. The EC ranged from 220 µS to 1040 µS and Ks ranged from 0.001 cm/min to 
0.1 cm/min. At Leyendecker the soil texture ranged from a silt loam soil to am sandy loam soil 
and also remained slightly basic with a pH of 7.9. The Ks ranged from 0.00006 cm/min to 
0.01736 cm/min. The determination of soil moisture retention curves is in progress and results on 
depth-wise available water content, field capacity water content and volumes of transport and 
storage pores will be included in the poster. This study will be useful in determining an irrigation 
schedule for efficient water management for Pecans on two contrasting soils. 
 
Contact: Manoj K. Shukla, New Mexico State University, shuklamk@nmsu.edu, Plant and 
Environmental Sciences, PO Box 30003, Las Cruces, NM 88003-8003, 575-646-2324,  
575-646-6041 
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Membrane distillation (MD) is an emerging membrane technology used for desalination of 
seawater or brackish water, solution concentration, recovery of volatile compounds from 
aqueous solutions and other separation and purification processes. MD is a low cost energy 
saving alternative to conventional separation processes such as distillation and reverse osmosis, 
it has a 100% (theoretical) rejection of ionic species, macromolecules, colloids, cell and other 
non-volatiles. Direct contact membrane distillation module was employed for the removal of 
radioactive and toxic elements from water. A wide range of experimental investigation was 
performed to study the role of temperature, flow rate, and different hydrophobic membranes. 
Permeation experiments were performed with spacers. The presentation will discuss the removal 
efficiency of radioactive and toxic elements from water using porous hydrophobic membranes, 
Polypropylene (PP), Teflon (PTFE) and Polycarbonate (PCTE). The effect of flow rates (1, 2, 3, 
and 4 L/min) and temperature difference (40, 50, 60, 70°C) will be reported. The influence of 
operating conditions on removal efficiency of Uranium, Arsenic and Fluoride from water and the 
optimum conditions will be determined. 
 
Contact: Saketa Yarlagadda, Dept. of Chemical Engineering, New Mexico State University, 
saketa@nmsu.edu, Chemical Engineering Department, Jett hall, Room 259, New Mexico State 
University, Las Cruces, NM 88003, 361-522-1036 
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Knowledge of soil heterogeneity is useful for designing site specific management practices 
especially for those affected by anthropogenic activities. Objectives of this study were to 
determine the variability of soil physical and chemical properties due to the application of 
wastewater in the West Mesa land application site and to group these soil properties into few 
principle components. Bulk and loose soil samples were collected, two fields irrigated with 
wastewater and one unirrigated field, and analyzed for various physical and chemical properties. 
Variability in soil properties was identified by coefficient of variation (CV) as the indicator and a 
property was ranked as least (CV < 0.15), moderate (0.15< CV<0.35) or most (CV > 0.35) 
variable using the criteria proposed by Wilding (1985). Nitrate (NO3

-), chloride (Cl), sodium 
adsorption ratio (SAR), hydraulic conductivity (Ks), sodium (Na+), exchangeable sodium 
percentage (ESP) and electrical conductivity (EC) were observed most variable in the irrigated 
plots at 0-20 cm depth. Principle Component Analysis grouped 16 soil physical and chemical 
properties into five components named soil salinity, soil sodicity, water transmission, soil texture 
and water storage at 0-20 and 20-40 cm depth in the irrigated plots as well as for the pooled data 
from all three plots. As the attributes related to soil salinity and sodicity were most variable with 
mean EC and SAR of 1.31 dS m-1 and of 19.17 respectively in the irrigated plots, it is necessary 
to initiate management strategies on controlling soil salinity and sodicity in the West Mesa land 
application site. 
 
Contact: Pradip Adhikari, New Mexico State University, adhikari@nmsu.edu, Department of 
Plant and Environmental Sciences, PO Box 30003, MSC 3Q, Las Cruces, NM 88003-8003,  
575-650-2272 
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Radionuclide Mobility in Earth Systems: From Nano to Field Scale 
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Amr I. Abdel-Fattah, LANL, MS J514, Los Alamos, NM 87545, amr2450@lanl.gov  
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Robert C. Roback, LANL, MS J514, Los Alamos, NM 87545, roback@lanl.gov, 505-667-8916 
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Poster Abstract 18 
 
Despite a substantial amount of work focused on actinides in the last sixty five years, many 
aspects of their fate and transport in the environment remain poorly understood. This has been 
predicated by increasingly demanding regulatory constraints, novel insights generated by 
experimental techniques, and in situ monitoring methods developed in the last ten years. Among 
these new insights are the ubiquitous presence of bacteria and their metabolites in the subsurface 
and their effect on the redox states and hence mobility of actinides.  Additionally, it has become 
widely recognized that the mobility of actinides may be significantly altered when attached to 
naturally occurring organic and inorganic colloids, resulting in colloid-facilitated transport.  
Finally analogue and field validation has been put on a substantially firmer basis with enhanced 
computer modeling capabilities.  
 
This poster highlights research accomplishments radionuclide fate and transport by the 
radionuclide geochemistry team at the Los Alamos National Laboratory. These accomplishments 
include studies ranging from nanoscale laboratory experiments to field-scale tracer transport 
experiments. This work support national programs in the areas of nuclear waste storage and 
isolation and environmental remediation. 
  
This poster shows four of our research endeavors: 
 
1. The mobility of radionuclides in the environment, emphasizing the use of advanced 

spectroscopic and newly developed experimental techniques to study the interaction of 
radionuclides with geomedia.  

2. The effect of natural colloids on the transport of radionuclides including the use of novel 
visualization techniques to study colloid formation, stability, and interaction.  

3. How natural respiration, growth, and community dynamics of bacteria affect the mobility 
of radionuclides.  

4. Field tests including the analog study at the Peña Blanca (México) uranium ore deposit, 
field experiments at the Nevada Test Site and INL, and the installation of a permeable 
reactive barrier in a contaminated Los Alamos canyon. 

 
Contact: Mei Ding, Los Alamos National Laboratory, mding@lanl.gov, MS J514, Los Alamos, 
NM 87545, 505-667-7051, 505-665-4955 
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Effects of Applying Clinoptilolite Zeolite on nitrate and Ammonia Retension 
in a Sandy Loam soil 
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The use of large amounts of fertilizers in agriculture poses a risk of groundwater contamination. 
Clinoptilolite zeolite (CZ), a sedimentary volcanogenic mineral, could be applied to soil to 
enhance water and nutrient retention, reduce the risk of groundwater contamination and increase 
crop yields. The objective of this investigation was to conduct batch experiments with different 
CZ and native sandy soil mixtures of Mesilla Valley, New Mexico to determine the retention of 
nitrate (NO3) and ammonia (NH4) ions. Standard laboratory tests were carried out to determine 
particle size distribution and bulk density of four soil-CZ treatments. The four treatments were 
100% sandy loam (SL), 100% fine grain CZ, 80% SL:20% CZ and 60% SL:40% CZ. Batch 
adsorption experiments were undertaken by mixing six different concentrations of nitrate (NO3) 
and of ammonia (NH4) fertilizer solutions with the four SL-CZ mixtures, respectively. The soils 
in the solution were agitated for three hours, stored for 15-20 hr at 0ºC, centrifuged and analyzed 
for NO3 and NH4 concentrations using a spectrophotometer. Preliminary results from the batch 
experiments showed an increase in NO3 and NH4 adsorption with increasing amount of CZ. This 
study is in progress and leaching-column-experiments are planned to further investigate the 
influence of CZ on retention and dispersion of NO3 and NH4. Results from the study should 
determine retention and leaching patterns of fertilizer ions through different ratios of SL-CZ 
mixtures. This may help determine the cost-effective CZ and SL combination to reduce fertilizer 
application, fertilizer leaching, and groundwater contamination. 
 
Contact: Aldo R. Piñón-Villarreal, Civil Engineering, New Mexico State University, 
aldopino@nmsu.edu, 3035 Espina St. Las Cruces, NM 88003, 575-646-3802, 575-646-6049 
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Activated Sludge Settling Insights: Seasonal and Process Upset Effects on 
Biomass Density 

 
Patricia A. Jones, University of New Mexico, Civil Engineering 

Andrew J. Schuler, University of New Mexico, Civil Engineering 
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Wastewater treatment by the activated sludge process generally produces very high quality 
effluent; however, system performance depends strongly on good solids separation. The most 
common solids separation problem is bulking sludge in which the biomass settles poorly and 
does not thicken adequately.  Substantial research has been conducted to determine the 
influences of filamentous bacteria and physical parameters such as floc size and shape on solids 
separation.   
 
Recent research has demonstrated that biomass density is an important factor affecting activated 
sludge settleability. Research has demonstrated that biomass density varies significantly between 
different wastewater facilities, but no research has been done on temporal variations in density.  
To evaluate seasonal variation, five wastewater treatment plants in Central New Mexico were 
monitored over one year to assess density and filament effects on settling. A clear seasonal 
variation in biomass density and settling was observed, with lower density observed during 
winter corresponding to reduced clarifier performance. 
 
In January 2009, a 48-hour upset event at one facility caused a significant reduction (10% to 
40%) in settleability, biomass density, polyphosphate, and non-volatile suspended solids content. 
System recovery took approximately 9 days although some degradation in performance 
continued until spring. Effluent suspended solids increased significantly following the upset and 
full-recovery took 2 months. 
 
This study showed that, monitoring biomass density can be a useful tool in evaluating system 
performance under stable and upset conditions. Further, this research provides a basis for 
recommendations addressing the timing of system repairs to minimize possible negative effects 
on settling. 
 
Contact: Patricia Jones, University of New Mexico, Civil Engineering, mcpattij@unm.edu, 
MSC01 1070, 1 University of New Mexico, Albuquerque, NM  87131-0001, 505-277-7349, 
505-277-1988 
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Tracking Soil Moisture and Ground Water Levels  
to Improve Irrigation Practices in Western Texas 
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Far West Texas is the most arid region of the state, necessitating a water management plan to 
ensure enough water for a growing population. Agriculture is the primary consumer of water in 
the region (76%), followed by municipal use (2006: Far West Texas Water Plan). Irrigation 
water is supplied to farms using a system of canals, laterals, and ditches. Prior to release of 
irrigation water, and during times of low water availability, farmers also pump groundwater to 
irrigate fields. Thus irrigation plays a role in the interaction of ground- and surface water in the 
region, and any knowledge of that interaction is valuable to a well thought out water 
management plan. In order to document this interaction, soil moisture data, ground-, and surface 
water levels were collected on a pecan farm in Tornillo, TX using Time Domain Reflectometry 
(TDR), dataloggers,  water level sensors and meters, and survey equipment. Data were collected 
during the irrigation and non-irrigation seasons to determine how irrigation was affecting the 
ground- and surface water levels, as well as soil moisture content. By collecting and analyzing 
this data over time it may be possible to determine more efficient irrigation methods, reducing 
the amount of water necessary for irrigation and saving the farmer money. 
 
Contact: Nicole Kyger, Texas AgriLife Research Center - El Paso, nbkyger@ag.tamu.edu, 1380 
A&M Circle, El Paso, TX 79927, 915-859-9111, 915-859-1078 
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Uranium in Santa Fe County Groundwater 
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Groundwater within Santa Fe County, NM is relatively oxidizing with variable concentrations of 
total dissolved solids (TDS) and trace elements including uranium. From June 23 through July 2, 
2009, we collected groundwater samples from 428 domestic wells throughout the Santa Fe 
region. Groundwater samples were analyzed at Los Alamos National Laboratory for major 
cations and anions, trace elements, and stable isotopes of hydrogen and oxygen. Initial results 
from this sampling effort and analysis of previous work are presented. Investigation of the source 
and distribution of uranium were evaluated using GIS, geochemical modeling, and data analysis. 
Concentrations of natural uranium range from less than 1 µg/L to a maximum of 1820 µg/L. 
Wells with elevated concentrations of uranium are typically less than 61 meters in depth. 
Calculated correlation coefficients show that natural uranium is variably correlated to sulfate, 
sodium, lithium, arsenic, and TDS, and is negatively correlated with calcium, magnesium, and 
barium. This suggests that cation exchange is an important process for mobilizing uranium (VI) 
within aquifer systems. Isotope signatures of uranium in groundwater are consistent with natural 
sources including small, laterally discontinuous, roll-front uranium deposits in the Tesuque 
Formation, devitrification of local volcanic ash, weathering of Precambrian rocks in the Sangre 
de Cristo Mountains, and hydrothermal waters. Between Santa Fe and Española, approximately 
50% of the wells have uranium concentrations exceeding EPA’s drinking water standard of 30 
µg/L. High concentrations of uranium in drinking water can cause kidney toxicity, especially to 
persons with diabetes. 
 
Contact: Benjamin Linhoff, Los Alamos National Laboratory, benlinhoff@lanl.gov, 
Geochemistry and Geomaterials Research Laboratory, Earth and Environmental Sciences 
Division, Mail Stop D469, Los Alamos National Laboratory, Los Alamos, NM 87545 ,  
505-667-8005 
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Composite Membranes for Membrane Distillation – A Review 
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Membrane distillation (MD) is an emerging membrane technology for pure water production 
from saline water, solution concentration, recovery of volatile compounds from aqueous solution 
and other separation and purification processes. Membrane distillation differs from other 
membrane technologies in that the driving force for separation is the difference in vapor pressure 
of volatile compound across the membrane, rather than total pressure. The main difference 
between membrane distillation and conventional thermal distillation is that membrane distillation 
could occur at a much lower temperature than conventional thermal distillation. The membranes 
for membrane distillation are hydrophobic, which allows vapor (but not liquid solution) to pass. 
The vapor pressure gradient is created by heating the feed solution and cooling/purging the 
condensate in the permeate side. Therefore membrane distillation enables separation to occur 
below the normal boiling point of the feed solution and could utilize low-grade alternative 
energy. 
For all this to happen, the membrane should have following properties: 
1) Low Thermal conductivity and high thermal stability 2) Low Mass transfer resistance 3) 
Chemically resistant towards different feed solutions and cleaning agents. 4) Membrane should 
have high porosity 5) Membrane should have high liquid entry pressure for water. 
Conventional polymer membranes posses all the properties but the problem with those 
membranes are 1) Thermally Unstable 2) High Heat losses within the membrane 3) Non uniform 
pore size distribution due to thermal expansion and contraction during the process. 
Above mentioned drawbacks can be rectified by a relatively simple way i.e.  by using a 
Composite membrane (hydrophobic + hydrophilic  polymers). 
 
In this review all the composite membranes available for MD in literature will be reviewed and 
analyzed. 
 
Contact: Sai Reddy Pinappu, Department of Chemical Engineering, New Mexico State 
University, saireddy@nmsu.edu, 855 East University Ave, Apt 417, Las Cruces, NM-88001 
505-818-8589 
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Fluoride (F) is an anionic constituent of most natural surface and ground waters. At low 
concentrations it has the beneficial effect of strengthening teeth and reducing dental caries, but at 
high concentrations it is related to a host of skeletal and other problems. The drinking water 
standard for F is 4.0 mg/L but even at this level approximately 10% of exposed children will 
develop dental enamel fluorosis. Because its chemistry is similar to chloride there are no 
commercial technologies that selectively remove F from drinking water. 
 
This poster describes a new technology to selectively remove F in a cost effective and 
sustainable fashion.  It is based on alum precipitation with subsequent removal of the Al(OH)3 
floc by membrane filtration, a process referred to as Aluminum (Al) hydroxide Coagulation & 
Microfiltration (Al-CMF). It is similar to a process for selective removal of arsenic that relies 
upon precipitation of ferric hydroxide (Fe(OH)3) and is referred to as Ferric Hydroxide 
Coagulation & Microfiltration (Fe-CMF). 
 
Fluoride removal by the Al-CMF process depends on pH, aluminum dose, and flocculation time.  
Fluoride removal decreases as solution pH increases above pH 7.5. Removal is roughly 
proportional to Al dose, thereby allowing a utility to balance the final desired F concentration 
against the added costs associated with higher Al dose and solids disposal. A 5 gal/min Al-CMF 
system applicable for pilot testing or small community water systems is described.  Treatment 
costs will be similar to the Fe-CMF process used for arsenic removal. 
 
Contact: Emily Kowalchuk, University of New Mexico, elietzen@yahoo.com, Civil 
Engineering, MSC01-1070, University of New Mexico, Albuquerque, NM 87131,  
505-277-4729, 505-277-1988 
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River Restoration Design to Increase Aquatic Habitat on the 
Upper Gila River 
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The Upper Gila River is the only major un-dammed river in New Mexico, but human actions 
have altered certain sections. One notable example is a two kilometer reach at the upper end of 
the Cliff-Gila Valley. Past agricultural activities here appear to have channelized the river to 
maximize the amount of arable land. Farming at the site ended several decades ago, but this 
channelized form persists, lacking the backwater areas and secondary channels that offer aquatic 
habitat elsewhere in the valley. These natural features with lower mean flow velocities and 
depths enhance ecosystem function by providing sites for primary production of algae and 
growth of aquatic stage invertebrates. The process of designing a stream restoration for this 
impacted site is the focus of this presentation, and a method to estimate the increase in aquatic 
habitat is described.   
 
Initially, the restoration site will be characterized as a high resolution Digital Elevation Model 
(DEM) of the land surface and streambed. This DEM is built from data acquired by ground-
based Light Detection and Ranging (LIDAR). By digitally manipulating the DEM to include new 
channel configurations, the potential increase in aquatic habitat will be estimated using the 
output of a hydraulic model for the site. This model will predict water surface elevations based 
on the modified channel geometry and historic stream discharge data. It will help describe spatial 
and temporal changes in flooded area by using unsteady flow analysis, and this will be the basis 
for estimating the increase in habitat availability with restoration. 
 
Contact: Eric Scherff, Water Resources Program, University of New Mexico, 
escherff@unm.edu, MSC05 3110, 1 University of New Mexico, Albuquerque, NM 87131-0001 
505-449-8176 
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21st Century Climate Change Projections Downscaled to Climate Divisions 
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Climate change scenarios on a regional scale are developed by adding model-projected 21st 
Century linear trends in temperature or precipitation to a repetition of observed 20th Century 
interannual variability. This procedure facilitates assessment of the projected trends in terms of 
historical climate variability for use in hydrologic projections. We start with the linear trend in 
U.S. Climate Divisions for the 21st Century generated from an average of 18 global models 
forced by the A1B scenario of greenhouse gas concentration changes, as developed for the IPCC 
Fourth Assessment report. Historical interannual fluctuations for the same Divisions are added to 
the 21st Century linear trend to generate each divisional climate change scenario. 
 
By mid-century, the summer season in New Mexico exhibits a higher average temperature every 
year than any summer season ever observed in the instrumental record, i.e., summer 
temperatures rise outside the historical range of climatic variability. Winter temperatures do not 
fall outside the range of observed winters until much later in the 21st Century. This seasonal 
difference occurs in part because projected summer trends are larger in magnitude than winter 
trends. More importantly, interannual variability is much larger in in winter than in summer so 
that cold winters in the mid-21st Century are comparable to average winter temperatures 
experienced in the current climate. Temperature changes associated with projected trends are 
much larger relative to interannual variability than are the corresponding precipitation changes. 
In a separate presentation, Tessia Robbins describes future Palmer Drought Index scenarios 
derived from these temperature and precipitation time series.  
 
Contact: David Gutzler, University of New Mexico, gutzler@unm.edu, Earth & Planetary 
Sciences Dept., UNM MSC03-2040, Albuquerque, NM  87131, 505-277-3328, 505-277-8843 
 



2009 New Mexico Water Research Symposium – August 11, 2009 E-27 

The Lower Rio Grande Water Quality Monitoring Program 
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The State of New Mexico has developed a water quality monitoring program to gain a 
comprehensive understanding of salinity and water chemistry in the Lower Rio Grande (L:RG) 
in southern New Mexico. The program is designed to improve our understanding of salinity and 
the processes effecting changes in salinity in the Rio Grande from above Elephant Butte 
Reservoir at San Marcial, downstream to Courchesne Bridge near El Paso, Texas.  
Implementation of the monitoring program is a collaborative effort between multiple agencies, 
including the Environment Department, Interstate Stream Commission, Office of the State 
Engineer, Elephant Butte Irrigation District, and U.S. Geological Survey.  
 
The overall objectives of the project include the following: 
• Improve our overall understanding of water quality in the LRG,  
• Document seasonal trends and potential sources of salinity, 
• Identify areas where additional study may be warranted  
• Provide a monitoring network that will assist in the development of an effective salinity 

management program.   
 
The surface water monitoring network focuses on the mainstem of the Rio Grande and irrigation 
drains.  Effluent samples are collected from the major wastewater treatment plants that discharge 
to the Rio Grande. Quarterly surface water samples are collected at upstream locations and 
proceed downstream to El Paso. The groundwater monitoring network focuses primarily on the 
shallow Rio Grande alluvium but also includes selected wells in the deeper Santa Fe Group 
within Mesilla Basin. Samples are collected semi-annually. This poster presents data collected 
between 2005 and 2009.  
 
Contact: Stephanie Moore, Daniel B. Stephens & Assoc., Inc., smoore@dbstephens.com, 6020 
Academy NE, Ste. 100, Albuquerque, NM 87102, 505-822-9400, 505-822-8877 
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One major issue for the Albuquerque Metropolitan Arroyo Flood Control Authority (AMAFCA), 
as with other flood control agencies, is the removal of trash and debris from flood control 
channels that eventually discharge into our natural waterways. Best Management Practices 
(BMPs) for cleaner storm water can include diverting frequent flows from a channel, running the 
water through a structural debris filter and potentially a wetland, before allowing the cleaner 
storm water back into the channel. Many western cities, such as Albuquerque, have miles of 
supercritical storm water channels. Diverting water from a supercritical channel can be 
especially difficult as the wave action can be challenging to predict. To assist in this prediction, 
scale models of trapezoidal supercritical channels with various lateral outflow configurations 
were investigated. Variables of the lateral outflow experiment included pipe size, pipe angle, 
elevation difference between channel and pipe inverts, and vane configuration. The combination 
of a vane located upstream from the diversion with a gradual elevation drop from the channel to 
the outflow pipe invert is shown to be an effective supercritical lateral outflow design for a range 
of design flow rates.  
 
Contact: Nelson Bernardo, Research Assistant, Department of Civil Engineering, University of 
New Mexico, nbernard@unm.edu, Department of Civil Engineering, University of New Mexico, 
MSC01 1070, Albuquerque, NM 87131-0001, 203-232-1680 
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Correlation of Copper Sulfate Sediment Concentrations and Benthic Macro-
invertebrate Body Burdens in Peterson Reservoir, Las Vegas, New Mexico 
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Copper sulfate, a naturally occurring inorganic salt, is used as an algaecide in municipal 
reservoirs. Copper sulfate has been classified by the EPA as being in toxicity Class I; its toxic 
potency is inversely related to the alkalinity and pH of water. Copper accumulates indefinitely in 
a reservoir, ends up binding to the underlying sediment until the sediment is disturbed and 
conditions favor its release into the environment. In cooperation with the city of Las Vegas, New 
Mexico, this ongoing study seeks to determine the levels of copper sulfate in lake bed sediments 
in correlation to benthic macro-invertebrate uptake in Peterson Reservoir that supplies drinking 
water to the surrounding area. An ArcGIS bathymetric map was prepared to determine bottom 
contours, lake volume and sediment distribution. Water samples were taken monthly over a one 
year period at the Gallinas River inlet and from three depths (top, middle and bottom) at four 
locations in the reservoir. Sediment and macro-invertebrate samples were collected seasonally 
and during high turbidity lake turnover events. Field measurements included secchi depth, water 
temperature, pH, dissolved oxygen, conductivity, turbidity, light intensity and chlorophyll-a. 
Water samples were analyzed in the laboratory for alkalinity, NO2, NO3, PO4, NH4, Cl, SO4, TP 
and TKN. Copper and other heavy metal concentrations will be analyzed using a GFAAS. Based 
on the results of this study, alternative methods to copper sulfate algaecide treatment involving 
flocculation of phosphate with alum, iron or clays may be investigated. 
 
Contact: Daryl Williams, NMHU Natural Resources Management, dwilli11@nmhu.edu, 806 7th 
Street, Las Vegas, NM 87701, 505-426-8579 
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This presentation describes development of a new digital hydrogeologic-framework model of 
basin-fill and bedrock aquifer systems in the San Francisco River (SFR) basin of west-central 
New Mexico and east-central Arizona The SFR is the only perennial tributary to the Upper Gila 
River, with their confluence located about 10 mi (16 km) south of the Clifton-Morenci (AZ) 
mining district, the site of the largest open-pit copper mine in North America. The model covers 
the 2,790 mi2 (7,230 km2 ) SFR drainage basin, which is located in the Datil-Mogollon section of 
the Transition Zone physiographic (and tectonic) province, and includes the Tularosa River 
(NM) and Blue River (AZ) watersheds. Our study and related hydrologic-hydrographic 
investigations were funded by the New Mexico Interstate Stream Commission (NMISC), and are 
part of ongoing efforts to improve geohydrologic models used in management of surface-water 
and groundwater resources of the Gila River part of the “Lower Colorado River Basin.” This is 
the first synoptic integration of hydrogeologic information in the SFR basin; and our principal 
accomplishment has been development of a GIS-based, basin-scale digital model of SFR basin 
hydrogeology using ARC-GIS® and Adobe Illustrator for map and cross-section compilation ®, 
respectively, The hydrogeologic map and five schematic cross sections (msl base elev.; 5x 
vertical exaggeration) were compiled from published digital geologic-map databases (1:100,000  
to 1:1,000,000-scale) acquired from the NM Bureau of Geology, Arizona Geological Survey, and 
the U.S. Geological Survey. For supporting documentation, go to: 
ftp://water.nmsu.edu/pub/gila/hydrogeologic/.  
 
Contact: John W. Hawley, Hawley Geomatters, PO Box 4370, Albuquerque, NM 87196-4370, 
505-255-4847; hgeomatters@qwestoffice.net  
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Communities in the American Southwest are experiencing the effects of global climate change. 
These effects are not limited to simply warmer temperatures and drier climates, but also have 
effects on rainfall intensity, which in turn impacts urban flooding. A study by Denault et al in 
2006 explored the impacts of future increases in rainfall intensity on the urban flood 
infrastructure and natural ecosystems in a watershed near Vancouver in British Columbia, 
Canada. Using the framework constructed by the authors, the impacts of potential changes in 
rainfall intensity on urban flooding in the Lower Rio Grande of New Mexico will be examined. 
Increases in future rainfall intensity will be modeled using low, medium, and high scenarios. 
Future rainfall Intensity-Duration-Frequency (IDF) curves will be created for the Las Cruces area 
using these scenarios, from which synthetic design storms will be derived. The Storm Water 
Management Model (SWMM) will be used in conjunction with ArcGIS to model these synthetic 
design storms as well as the current flood infrastructure in place in Las Cruces. SWMM will 
allow the authors to examine the effects of any increased urban flooding due to increases in 
rainfall intensity, including identifying structures that may need to be upgraded under future 
conditions. The results of the study will be useful in incorporating issues of climate change into 
community planning.    
 
Contact: Susanna Heather Glaze, NMWRRI, sglaze@wrri.nmsu.edu, NMSU, MSC 3167, PO 
Box 30001, Las Cruces, NM 88003-8001, 575-646-8012, 575-646-6418 
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Measuring Hydraulic Conductivity of Lined Lagoons 
 

Zohrab Samani and Ricardo Jacquez, Civil Engineering, NMSU 
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Lined lagoons are used to store stormwater or wastewater. When lagoons are used to store 
wastewater, the New Mexico Environment Depart requires a verified minimum field level 
hydraulic conductivity rate of 10-7 cm/sec in New Mexico. To measure the installed liner 
hydraulic conductivity, specific devices and analysis techniques are required. This poster 
describes a specially designed falling head infiltrometer device that is used to measure time 
series of infiltration rate. The infiltration data are then used to calculate saturated hydraulic 
conductivities of the lined lagoons. The poster describes the limitations, the potential sources of 
error, and the level of accuracy of the measurement. 
 
Contact: Zohrab Samani, Civil Engineering, NMSU zsamani@nmsu.edu  
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The Americas 10 Flood Detention Basin collects runoffs from multiple watersheds totaling over 
1900 acres.  The 2006 flood modified channel conditions through erosion and a large amount of 
sediment discharged into the detention ponds, therefore, affecting the capacity of the detention 
pond and arroyos.  In this paper, authors used HEC-HMS to simulate precipitation-runoff 
processes.  The following conditions were used in the analysis: a 100-year storm frequency; 
synthetic storm from depth-duration data by constructing a triangular precipitation distribution; 
United States Department of Commerce Technical Paper No. 40 as the sources of rainfall depth; 
Snyder Hydrograph Development Method; Initial/Uniform Loss Rate Methods; SCS Soil Survey 
for soils information; and Modified Pools for Channel Routing Method.  Channel conditions for 
two arroyos were simulated, particularly pre-and post flood conditions.  The simulated results 
were verified with field measurements.  The simulated results demonstrated large impacts of the 
2006 flood on the arroyos and the capacity of the detention ponds. The results provided 
information for the rehabilitation of the arroyos and maintenance of the detention ponds.  
 
Contact: Paul Ackerman, Texas AgriLife Research and Extension Center at El Paso, Texas 
A&M University System, 1380 A&M Circle El Paso, TX 79927, pmackerman@ag.tamu.edu 
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A Beneficial Effect of Polydisperse Nanoparticles on Membrane Desalination 
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This paper presents a new method to separate water from brine solution. The proposed method 
utilizes a combination of the hybrid membrane and the nanotechnology. The method is based on 
the filtering of nanoparticles from the solution. During the filtration, a layer of these particles is 
formed on the surface of the membrane. Because these particles are of the same size as the pores 
of the reverse osmosis membrane, they possess selective properties at both molecular and ionic 
levels. This layer will be formed if the membrane is working at concentration polarization 
regime. The effect of nanoparticles on the selective layer of both nano-filtration (NF) and reverse 
and reverse osmosis (RO) membranes is studied. The effect of the hydrodynamic parameters on 
both concentration polarization and selective properties of the NF membrane is presented.   
 
Contact: Sayavur I. Bakhtiyarov, New Mexico Techn, Mechanical Engineering Department, 801 
Leroy Place, Socorro, NM 87801, 575-835-5373; sayavur@nmt.edu 
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The choice of construction the Libyan Great Man Made River Project (GMMRP) was mainly 
based on the economic value of transferring ground water from the south to the north against the 
cost of desalinating sea water. It did not consider the technological change and improvement in 
sea water desalination processes and reduction of the cost. More importantly, it did not take into 
account the possible negative environmental, social and geological impacts of such huge project. 
The first consideration has been recently addressed by many scientific researchers and economic 
evaluators, the second could include water sustainability, reduction of surface water level, loss of 
vegetation and dry of oasis, increase land subsidence and seismic activity, increase water 
pollution, and the social aspects of immigrating people to coastal cities which could directly rise 
many environmental issues such as (air and water pollution, waste disposal, and destruction of 
cropped land). Even though there is a rising concern in the literature about these impacts, there is 
no any single article that addresses in full details these environmental effects. This paper was 
intended to address the overseen environmental and geological impacts as it related to the project 
and make recommendation to the decision making bodies of how to minimize them. It endeavors 
to evaluate the possible environmental and geological consequence of the GMMRP based on the 
information gained from real world practices. Without an in-depth understanding of the social, 
economic, geological and environmental consequences of such large-scale projects it is difficult 
to make integrated, holistic, adaptive, and sustainable water resources management programs. 
 
Contact: Rajab Abujnah, Environmental Science and Engineering, University of Texas at 
El Paso, El Paso, TX 79968 USA, reabujnah@miners.utep.edu 
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Using the Advance Research Weather Forecasting Model (ARW) to 
Estimate Evaporation Losses at Elephant Butte Reservoir, New Mexico 

 
Max Bleiweiss, Entomology, Plant Pathology and Weed Science Department 

New Mexico State University 
Jimmy Moreno, A. Salim Bawazir, Zohrab Samani, and Robert Sanderson, 
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The Elephant Butte Reservoir (EBR) plays a major role in the distribution of water to southern 
New Mexico, Texas and Mexico. Developing methods of estimating and forecasting reservoir 
evaporation is essential for improving the management of water resources. Official evaporation 
from EBR is currently estimated from a single Class-A evaporation pan placed on a hill 
southeast of the reservoir which does not represent the same meteorological conditions as EBR. 
A pan coefficient of 0.7 is used to compute lake evaporation from pan evaporation 
measurements. Stage-surface-area tables developed from periodic hydrographic surveys are used 
to relate the depth measurement of evaporation to the volume of water lost from the reservoir.  
Pan coefficients are highly variable and depend on climate, season, and local conditions. This 
study tested the performance of the Advance Research Weather Forecasting Model (ARW) at 
EBR. Modeled weather parameters including air temperature, surface temperature, specific 
humidity and wind speed were compared to measured data with the goal of estimating and 
forecasting evaporation estimates of the reservoir. Preliminary results indicate the ARW model 
compared reasonably well to measured data. If this model proves effective at modeling the 
weather parameters at EBR, it can be used to estimate evaporation both spatially and temporally. 
  
Contact: Jimmy Moreno, Civil Engineering Department, New Mexico State University, 
jimoreno@nmsu.edu, 575-496-8657 
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Saltcedar (Tamarix sp.) is an introduced plant that has spread throughout riparian regions in the 
Southwest. A dense mature stand of saltcedar is known to consume large amounts of water, to 
replace indigenous vegetation such as cottonwoods and willows, and is difficult to manage. A 
mature stand of riparian dense saltcedar is known to use about 1300 mm per year. Currently, 
several methods such as by herbicide treatment, mowing, or biological control are used to 
manage the saltcedar. This study investigated the amount of water lost by evapotranspiration 
process near Elephant Butte and Caballo, New Mexico where saltcedar had been treated by 
herbicide application and by mowing. Evapotranspiration (ET) was measured using energy 
budget method for 366 days in 2008. At the mowed site, Caballo, ET was 1007 mm for a 2 m tall 
saltcedar stand; at the herbicide-treated site, Elephant Butte, ET was 616 mm. The saltcedar had 
been mowed in 2007 but was not mowed in 2008. Total precipitation of 287 mm in 2008 
contributed to high evaporation rates at the two sites. Of the total precipitation, 177 mm or 62% 
of precipitation occurred during the warm months of July and August which contributed to 
measured evapotranspiration. 
 
Contact: Juan Solis, Civil Engineering Department, New Mexico State University, 
xcsolis@nmsu.edu, 505-690-2522 
 


