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ELEVENTH ANNUAL REPORT
NEW MEXICO WATER RESOURCES RESEARCH THSTILTUTE
JULY 1974 -~ JUNE 1975

DIRECTOR'S REPORT
by
John W. Clark

Perhaps the greatest challenge facing New Mexico din the next decade is to
provide an acceptable balance of economlc and social well-being within a
quality cavironment. We can only achieve this goal through adequate compre-
hensive planning. Such planning assumes a fundamental knowledge of the
natural, physical and soclal scilences necessary to the political decision
making process.

While science and technology are enlarging the range of possible alfrer-
patives in water management, momentous changes in society are creating

new demands. The seriousness of this problem is noted by a recent study

of the General Accounting Office which found that in every river basin
studied,the quality of water has deteriorated in recent ycars. This
situation is symptomatic of the fact that we have not achieved a sufficient
understanding of the basic dimensions of the problem. Huch has been
accomplished; much more research is necessary.

Water is the wost limlting resource in New Mexico ard the water that we
have 1is the State's greatest asset. Surface and subsurface water is used
to supply growlng municipal and industrial demands and to irrigate the
land. According to the Senate Select Committee kKeport of 1961 and the
Vwater Resources Council Report of 1968, a major part of the Stote ds facing
the most critical shortage of water in relation to projected demands of ’
any other area of the Nation.

Because New Mexico is primarily a semi-arid repion, thage few perennial
srreams within the State have considerably wore fufluence upon the lives
and livelihood of the region's inhabitants than any other elewment of the
physical environment. Therefore, any alteration, modiflication, or subtle
change of this resource must be carefully evaluated.

Although a large amount of ground water underlies the State, much of it is
eithet of poor quality or too expeasive to develop at present. 1In the

arcas where the ground water is of satisfactory quality and can be economic-
ally obtained, development and use is underway. The demands on the supply
exceeds recharge in many areas and ground water levels are receding.



The wost pressing veed for a significant portion of the State's population
is for improved incomes and ecenomic sceurity. Chronice under-caploymeat

is endemlc in parts of New Mexico. These {aciors, coupled with the groweh .
orientation on the part of business and finineial institutions, give rise
vo strong pressures for new industry and cuployment with minimal consider—
ation for envirenmental amenities.

The environment versus economic-growth coutroversy in this region is more
explosive in sowe ways than in other parts of the United States, for almost
diamotrically opposed dn outlook to those looling for improved incomes is

a class of people, including a substantial number of professionals and
retires, for whom this region is the last outpost of clear skies and open
space; these pecople are ecologically aware, cconomically secure, and
lncrea\1n31y organized and vocal. Rural-oriented {arming interests use
similar ecology and social argumeants against the shift [rcow jrrigated agvl-
culture to residential use of valley lands.

Within this setting it is important that a plan he developed to determine
how New Mexico's water supply nceds might be met.  These are the objectives
of the State Water Plan investigation which is currently underway by the
Bureau of Reclamation and the New Mexico Interstuate Stream Commlsslou in
cooperation with other Federal and State apenciecs. The main thrust of the
New Mewico Water Resources Research Institute is to contribute research
information in support of this plan.

A principal project for this past year A-04S5-NMEX "Analysis of Alternative
Wwater Use Futures for the Rio Grande Regilon in MNew lexico” has been
completed. This project invelved a socio-cconomic model, developed to
ropresent the New Mexico economy, with special emphasis on the Rio Grande
region.

One of the key elemonts of this study was the use of a technical advisory
comuittee composed of representatives from local, state, and federal
agencies. As data became available it was passed to meichers of the
technical advisory committee. Much of the information developed on the
project was used before publication.

Another principal project, B- OlngﬂLX "Irrigabili ry Classification of

New Mexico Lands as a Guide for Water Importation” was completed in 1974,
This project answered the question, how much water could New Mexlco use For
irrigation if it were available. A separate report was developed for

cach of the state's 32 counties classifying the lands. Results of this
work are bc ing used directly by the U.S. Bureau of Peclamation in the

State Water Plan. In addition the Bureau ol Land Mavagemenr, State Land
Office, State lighway Department, Envirormental TImprovement Ageacy, Planners,
and many others have requested and are regulavly using the information
contained in these reports.
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The Institute Dircctor has cxerted a considerable «ifort in wupport of
‘he Rio Crande Region Favironmental Project ROREPY .  Tois study ig to
provide the basic data and information on wiich to base o yepjonal manages
zeat plan that will include appropriate implementat ion procedures.  The

ion under consideration is the lands along both sides of the 285 river-
wiles of the Rio Grande from Elephant Butte Reservoir, How Mexico, where the
curface water supply for the region is stored, downstream Lo Fort Quitman,
Texas, where the last of this water 1s used. The viver Lorws the boundary
petween the United States of America and Mexico for 81 miles in the proposed
sroject ared and includes lands in two American states and one in Mexico.
The problem is pot wmercly one of drafting an apparently workable management
»lan, but 1s the considerably more difficult problem of developing the
pdckgrﬂund information and theory on which the plau is to be based.

reg

The New Mexico Water Resocurces Research Institute hosted several water

related meetings involving state and federal agencics and other organizations

and participatcd in public meetings and hearings.
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BACKCROUND OF THE ITHSTHIUTE

The New Mexico State University Water Resources Rescarch Institute was
officially organlzed and approved by the Mow Moxico State Uailversity
RBoard of Regents in TFebruary 1963. The Institute Office was opencd on
March 15, 1965 in the Agriculture Building on Hew Mexico State Unlversity
campus.

The Water Resources Research Act, P.L. $8--379, approved by the President
July 17, 1964, became effective for the first 14 fnsticutes with $§753,000
allotted to ecach for FY-1965 effective as of February L, 1965. The allot-
ment to each of the 51 state institutes, oy centors, for ¥FY-1966 was
$87,500 and a similar amount Lo cach instituvte for ¥Y-1967. fThe TY-1
allotment to cach state was $100,000.

New Mexico State University application for degipnation as the Institute
University was among the first applications senl to Washington, D. C.

for approval, being filed September 18, 1964 and resubmitted November 25,
1964. TYncluded in the application was a lelter dated September 3, 1964
from the CGovernor to the Secretary of the Tntrerior, designating New Mexleo
State University as the location for the Hew Mixico Watexr Resources
Research Institute.

New Mexico Water Resources Rescarch Tustirute was the fivst dustitute LO
be officially designated among the 14 institutes authorized as of
February 1, 1965 to operate under provisions of Hection 109 of tle Act.
The rewaining 37 state institutes were aporoved for funding May L, 1665.

The Institute is essentially a planning and coordinating activity for
research and graduate training in the sren of water resources represnal-
ing all of the universities and colleges in the State of New Mexico.
The objectives of the Institute may be stated as follows:

(a) To plan and coordinate the water resources research and
training activities involving faculity and facilities of
the various colleges and universities in the state.

(b) To arrange and conduct water resources rescarch appropriate
to the role aund scope of the atate's college unlversities
for the benefit of the state and the nation including thosc
sponsored by

(1)  The 0ifice of Water Research and Technology .
(2) Other Federal agencics
(3) State apencies
' (4) Quasi-public organizations
(5) Industyy
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(¢) To arrange for seminars and confcrencns favolving persons havinag
interest and responsibilities In water provieme of the scate.

(d) To provide for publication Al dissemninarion of the resulis of.
research conducted by the Institutce and other information which
bears upon the watoer resourcoe:ns ol the state.

PROGRAM DEVELOPMENT AND RUVIEW DOARL

This board originally was designated as the Fxeentive Board. However,
rhe new title, adopted in January 1967 wmore accurately describes its
function. It recommends arcas for research concentration, reviews aund
recommends the velarive impoartance and quality of resenvch proposals,
reviews Lhe technical procedures suggested, and recommends means by
which certain phases of one project may be roordinated with work being
done in other prejects in the state. The Board also recommends the
projects which qualify on a technical basis, and recommends the priority
for project funding each year.

Dr. Allen V. Knecse - Fconomics Deparimer
University of dNew

t

&
"
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o

Dr. Albert E. Utton - Law School
University of Hew Hexico
Dr. Lynn Gelhar ~ Geoscience Dopartinoent
New Mexico tnstitute of Mining and Technology

Dr. Geravdo W. Gross — Geoscicnce Depariment
New Mexico Tastitute of Mining and Techuolos

Dr. Alden A. Baltensperger— Agronomy Dopavluest
New Mexico State Univevsity

pr. Fredrick T. Downs — Economics Department
New Mexico State University

Prof. John W. Clark ~ Civil Enginecr, Chairman and Dirvectov ef
Institute, NMSD - bx-offdcio

the Board held two meetings during 1974-75 to coneider research proposzals
and to discuss the total water resources research program.  Also discussed
were Operation and Publication objectives and proceduves.

The procedure followed by the Boavd in reviewing project proposals is an
follows:
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1. All proposals are called and received by the Director's Office and
copies are distributed to each mamber of the Review Board well idn
advance of scheduled meetings.

2. Each Principal Investigator is invited to appear before the Board to
make a 10 minute statement on his proposal, with questions from the
Board following his presentation. Usually one of these meetings is
held at the University of New Mexico in Albuquerque, or New Mexlico .
Institute of Mining and Techuology, and the other at New Mexico State 'F
University. Las Cruces.

3. Following the hearings on all of the projuct extensions from the
current year plus those proposed for the next fiseal year, the Board
uscs a rating process to select the ovder in which all worthy projects
may be funded. Some projects usually receive outright rejectlons by
the Board due to lack of water orientation or due to poor preparation
and presentation.

L. From the group of jprojeccts recommended by the Board, the Director .
works up a schedule of funding whieh will fit within the money avail-
able. This procedure results, in some quite acceptable projects not :
being accepted, due to lack of funds. Often there is considerable .o
consultation between the Director and the Investigators and the Board |
members during the process of fitting projects into the limited budget. |

INTERUNIVERSITY MEMORANDUM OF AGREFMENT

A memorandum of Agreement between the University of New Mexico, New Mexico g
Tnstitute of Mining and Technology and New Mexico State University Water
Resources Research Institute was entered into on rhe 8th day of July,

1966. The agrecment forms a definite basis for accounting for the Tederal !
and matching funds on the projects at the two instltutions which have ;
projects operating through the Water Resources Research Institute. The
Aprecment includes a copy of (1) Public Taw 88-379, (2) Public Law 89-404
which Acts together established and funded the Water Resources Research
Program, (3) Rules and Repulations pursuant to the Water Resources Rescarch
Act of 1964, (P.L. 88-379), (4) Policy Statcment issued by the Office of
Water Resources Research, and (5) a statement regarding Acknowledgement oun
Publications for use of Water Resources Research Act funds. A complete
copy of the Agreement, including the several documents listed above, as
signed by Presidents of each of the threc universities involved was sup-
plied to the Comptroller's Offices and the office of Water Resources
Research, and copies of the Agrecment werc made available to others as
required in the project operatiouns.




A supplement to the July 6, 19606 Agreement was sipned of fective July 14970
to provide for the administration and allocation of the Stavte appropria-
“tions made by the 1970, 1971 and futurc Scsoions of the New Mexico Lepis-

lature.

COOPERATION

Cooperation between Universities, State and Foderal agencies, and others
interested in water has been excelleant. The use of a Technical Advisory
Committce on a project by project basis has proved to be an effective
mechanisu for optimizing cooperation. The following Technical Advisory
Committee on projects, has met on several cceasions jointly with the )
three University study groups:

Mr. Robert F. Stephens U.S. Burecau of Sport Fisheries and Wildlife
Mr. William . Hale U.S. Geological Survey
Mr. T. A. Garricy U.8. Burcau of Indian Affairs

o
Lot
w

Mr. W. J. Anderson . Bureau of Land Management

.

Mr. Janes Kirby U.S. Burcau ol Reclamation

Mr. Rowland Fife 1.5, Burean ol Reclamation

Mr. Wayne Cunningham Elephant Batte Irrigation Districe

Mr. Ralph Bell U.§. Soil Conservation Service

Mr. Phil Mutz New Mexico Interstate Stream Commission
Mr. Pcte Melznex Middle Rio Grnade Council of Governments
Mr. Charles F. Youberg Middle Rio Grande Council of Governments’
Mr. Larry Bronaugh U.S. Bureau of Indian Affairs

Mr. Mile Martinez U.S. Bureau of Land Management

Mr. Edwin A. Lewils U.S. Bureau of Reclamation

Mr. Robert Schembera U,8. Burecau of Reclamation

Mr. Fred Allen New Mexico State Engincer Office

Mr. Earl Sorensen New Mexico State KEngineer Office

Mr. id Gray U.S. Soil Conservation Service

Mr. Clyde Wilson U.8. Geological Survey

i1




ANNUAL NEW MEXTCO WATER CONFERERCE

The first Amauel New Mexico Water Conferenee was held in 1956, Since
then eighteen conferences have been held.  The nineteenth was scheduled
for April 4~5, 1974. This mecting was noft held due to the everpy
crisis. A sect of papers carrying outl the proposed conference thome
“gater in Food and Fiber Production” was distributed to all persons

who attended the 1973 Water Conference.

The twentieth Annual New Mexico Water Conference was held on April 3-4,
1975. The theme of this conference was "Jater for Energy Development.
The keynote specaker, was George H. Davie of the U.S. Geological Survey.
Stephien £. Reyuwolds, State Tagineer of How Mexico, was presented the
Bureau of Reclamation's Citizen Award by the Co.missioner of Reclamation
Gilbert G. Stamm. “Mr. Reynolds has provided outstanding leadership and
counsel in the support of sound water development projects throughout
the State of New Mexico, and his efforte have preatly assisted in the
progress of his State," said Stamm. "1t {s this dedication that prompred
presentation of the Bureau's Citizen Awnrd to Mr. Reynolds,' the
Commissioncr added.

The award recognizes beneficial contributions provided by private and
public citizens in the Ynterest of achieving Burcaw of Reclamation ob-
jectives and programs for water resource development.

The Annual Water Conference serves A public service by bringing topether
200 to 1300 leaders each year to discnss walel 10sOMICES which are fmpor-

rant to New Mexico and the Nation.

The water conferences are contributing materially to the prowth and
development of the Water Resources Research Tastitute and the Institule
can greatly assist the water conference. Borh are needed in the over-
all water rescarch and development progran in the State of MNew Mexico.
The annual conference is plaunned and conducted by an dntevdisciplinary
New Mexico State University Committee with rhe assistance of a statewide
committee of 25 members serving as a Water

Much credit for the success of the conference poes to dedicated members
of these two committecs.
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WATER CONFERENCE AV FRoORY

Willis H. Ellis

Prof. of Law

Universivy of New Mexico
Albuquerque, New Mexico 87106

S. E. Reynolds, State Englincer
Bataan Memorial Bldg.

State Capitoel

Santa Fe, New Mexico 87501

Rogers Aston

South Spring Foundation
P.0. Box 1090

Roswell, New Mexico 88201

Ms. Mally Ribe

League of Women Voters

1232 41st Streer

Los Alamos, New Mexico 87544

Col. Robert G. Maclennan
Yistrict Engincer

Corps of Engincers - U.§. Army
Box 1580

Albuquerque, New Mexico 87106

Ralph Charles, Consuliant

Middle Rio Grande Flood Control Assoc,

510 Second St. N.W., Room 215
Albuquerque, Now Mexica 87101

Ho E. Gary
Ke. 1, Box 23
Rincon, MNow Mexico 87940

Warren Weber, Area Plaaning Officer
Bureau of Reclamation, USDI
Albuquerque, New Mexico 87103

Mm. E. Hale, District Chief
Water Resources Division

U. S. Geological Survey

'.0O. Box 4369

Albuquerque, New Mexico 87106

Arthur Zimmerman, Dirvector
Burcau of Land Management
Santa Fe, New Mexico 87501
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Lo Po Rednig, Hoead

Knninuvring Department,

Las Alanog Scientiflic Laboratories
PoOL Box 1663

Los Alamos, New Mewico 87544

Carrol Hunten, State Director
Farmers Home Adninistrution
517 Gold Avenue S. .

R

Albuquerque, New Mexico 87106

Lloyd AL Calhoun

New Mexino Electric Service Co.
P.0O. Box 9206

Hobbs, Hew Mexico 88240

W, D, Hurst, Repional orester
Foresg Service, USDA, Region 3

517 Gold Avenue

Albuguerque, New Mexico 87101

Peter Hanagan, Divector

New Mexico 011 & Gas Assuciation -
PLO. Box 1864

Santa Fe, New Mexico 87501

Wavne Po Cuaningham

Elephant Butte irrigaticn Districe
Drawer A

Las Cruces, New Mexico E8001
Marion I, Strong

Soil Conscervation Service, UShA
Box 2007

Albvquerque, Hew Mexico 87103

i
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Dr. Thomas Gebhard, Jr.
Division of Urilities

City Hall

Las Cruces, New Mexico 88001

Jolm 4, Hawley

State Bureau of Mines
NMEM

Socorro, New Mewico 87301

William J. Stone
State Buarcau of Mines
NelIM?

Socorrvo, New Mexico 87801




Water Conferunce Advisary Commlttee (cont.)

Dr. James Kirby

Extension Ecouomist

New Mexico State University
Las Cruces, New Mexico 88003

Dr. Boyce C. Williams
Apronomy - Soils

New Mexico State University
lLas Cruces, New Mexico 88003

Dr. W. P. Srephens, Director
N. M. Department of Agri.
New Mexico State University
Las Cruces, How Mexico 88003

Prof. Jessc V. Lunsford

Civil Enginecring Department
New Mexico State University
Las Cruces, New Mexico 88003

Ray Cauwet, News Editor
nformation Sevvices

New Mexico State University
Las Cruces, New Mexico 88003

Prof. Eldon G. illanson, Head
Agricultural Engineering

New Mexico State University
Las Cruces, New Mexico 88003

Charles M. liohn

¥xcension Services

New Mexico State University
Las Cruces, ¥ew Mexico 88003

Gene Ottt

Farm and Business Managemeal Specialist

Extension Scrvices
New Mexico State University
Las Cruces, New Mexico 88003
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Dr. Gory L. Cunninpham
Biology Department

How Mexlco State University
Las Cruces, New Moexico 88003

Dr. Ceorge R. Dawson
Agricultural FEconomics Departmen
Now Moxrico State University

Las Cruces, Mew Mexico 88003

Pirof. Jeha Y. Clavk, Direccrox
Water Rescurces Reseaveh Instipg!
New Mexico State University o
Las Cruces, New Mexico 88003
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STATE'S CONTRIBUTION

Stucky lall, a bullding to house the New Hexico Waer RBesources Research
Institute, was completed in 1970, This building wis boilt entdrely with
atate bond money and is located on the New Mexico Hiatce University campus.
The New Mexico Legislatures have appropriated the foliowing amounts to

the Institute for research support:

1970 - $104,000
1971 -~ $108,000
1972 - $113,000
1973 - $113,000
1974 ~ $§126,000
1975 ~ $142,000

These funds ace being ased fov matehing funds and for state supported
projects.

REGILONAL COOPERATTON

The lnstitute is involved in two regional annlysis of priority water
resource problems: (1) Consortium of Water Iastitutes and Centers,
Colorado River = Great Dasin, including the states of Arizouna, Caltifornia,
Colurado, Nevada, New Mexico, Utach, and Wyowming, and (2) Southern Plains
River Basin Region, Colorado, Arkansas, New Mexico, Louisiana, Oklahoma,
Kansas, and Texras. :

A regional project "Regional Water Management with I
is being conducted in cooperation with Texas Ak Mo
the Annual Alloiment program.

’

"ull Consumptive Usce
Joiversity throupgh

FXAMPLES OF RESEARCH FINDINGS ARD THETR APPLTCATION
TO WATER RESOURCE PROBLIMS

A-045-NMEX ~ Anelysis of Alternative Water lue Futurns for the Rio Grande
Region in New Mexico.

This project was designed to test the cffeccts of transfers of water, land,
and recrecation on the economy of the several segments of the 400 mile long
Rio Grande Valley from Colorado to Texas through New Mexico.

A key element of this study has been the usc of a technical advisory
committec composcd of representatives from local, state, and federal
apencies. As data has hecome available it bas been passcd on to membors




of. the technical advisory committec. Through the advisory committec
some preliminary results have been used as inputs into the New Mexico
Srate Water Plan; the "Upper Rio Grande Basin Water and Related Land
Recources' by the U. §. Department of Agriculture River Basin Planning
Croup in Albuquerque; the Middlie Rio Crande Council of Governmenrs in
their inventory of resources; U.S. Geological Survey, in the ground
water investipation of the Mesilla Valley; Burcan of Reclamation in
constructing entevprise budgets for the Upper Rio Grande Basin in
connection with the San Juan-Chama Diversion.

Los Alamos Laboratories used two of the technical completion reports,
WRRL Reports No. 21 and 22, to gain agricultural basc line darva for
a preliminary impact statement.

B-046-NMEX ~ Regional Water Management with Full Consumptive Usc.

This project is part of the RGREP study. "RGREP" is the acronym derived

from the Rio Grande Regional Environmental PTroject. May different state

and federal agencies are participating in this study. The University
portions of the project are being conducted through the Water Research
Institutes of Texas and New Mexico.

The geographic area of study extends from the upper roaches of Elephant
Rutiz Rescrvoir in Hew Mexico to ¥Yort Quitman in Texas. The project
extends some 258 river miles along the Rio Grande and encompasses parts
of two states in the United States and part of the Republic of Mexico.
While the study area crosses state and international boundaries it is
one economic and hydrologic province, largely separatred from other
nopulation centers by vast expanses of semi~arid deserts.

fosults from this project to date are being utilized din the re-design
and modernazation of the Elephant Butte Irrigatioun District system in
Now Mexnico and the Texas Water lumprovement District in Texas. A new
well field has been located for the future growth of Las Cruces and

wells for the irrigation district have been Lacated and drilled. Several

small communitics and unincorporated arcas localed din the study avea
hove sufficient information to drill new welle or to improve existing
ones. .

A major result of the study has been the solidification of yural and c¢i
people in their efforts to understand and work topoether on their water
resources.
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C-4060-NMEX - Reduction of Peak Water Conscmption in Urban Arveas.

This study identifiecd water application practices associated with
residential landscapes. In addition it measurcd sowe elements of
landscape design which were associated with the amonnt of water used
to maintain the laandscapes.

The results of this study are being used by the City of Tas Cruces,
New Mexico to reduce peak water demands.  Regalar radio programs arc
being conducted and articles of cxplanation arve inserted in wtildity
billings.

this study sbows Lbal psychologleal atiliudes towacds waioer use o
demand and that educational programs can change these atidtudes and
reduce demand.

3109~144 -~ Calcium Carbonate Equilibria in Soils and Trrigation Water.

irrigation water degradation is of the utmost irterest to water and soil
scieatists throughout the world yet meaningful and acourate equatiouns to

(a9

escribe the equilibria of one of the most important solid pbases con-
rolling water quality, calcium carbonate, ave lacking. The objectives
of this study were to develop a model capable of deseribing carbonate
equilibria in aqueovus systems.open to Lhe alr, and Lo test the wodel
arainst data for agquoous and soil-watev systom,

¥

A chemical model was developed that adequatelty deseribved calceite cquilibria

over a range of dlownds envirovnments. The moded lociudes equations Lo
account for activity coefllicient and ion-pair effocts, and wvas verified
utilizing data fvom the literature for aqueous systens apen Lo the ain.

Although the projecit was cssentially a thicorotical stondy of caleite
equilibrvia in aqueous systems, the results bave application to sanitacy
pugiucers, soll scientists, and geologists. Parts of the model daveioned
in the study have already been used to explain the limiting value of
hardness removal in water treatment procedurces which up to now had boon
unexplainable.  The model may also be used in computer stmalation of
solute moveneat stwlices throuph calcareous soils.  Workers at the ULS.
Salinity Laboratory have used certain portions of the model in a computer
simulation of salf wovement in soils. More work with these personnel to
medify the model for use in soil systems is anticipated.
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1. Consumptive use (evapo-transpirat fon) bas been measnred at the Plaar
Plawe Science Rescarch Center (Dona Ana County) and the San Jusn Braoeh
Experiment Station (San Juan County) with crvons Sodicatoed using the
neutyon probe dn finld plots and in lysimeters,

&

ant Science Rescarch Coentov

Crop Year

Allalfa 1963%* Ficld Plots

Alfalfa 1964 %* iy "
Corn (sweet) 1071# o "
T ]

Corn {sweul) 19724
18
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h.  Coutinucd

Lren Year
Field Plots
Corn (sweet) 1L9773% t "

Fall Owions 1971-70+ t "

Fall Onions 197 2-77% G "

¥all Qonions 1973-744 " "

Lettuce 1974 (hestroyed by storios)
forton 197~ vield Plots

Alfalia 1975 N

POl 00y 19754 Lysimetors

Wheat 197 5% Ivs weters

San Jupn Broauwceh Fxpeviment Station

Crop Yenr,
Corn 197355 Vield Plots

Alfalfa ICYRER 1 "
Caorn 1974 4 1 T
Altalia 19741 u "
Corn 19754 " i
Lara o 19758 Lysimeter
Spring Barley 19754 Field Plots
Alfalfia 19754 " 0"
Alfalia 19750 Lysimetoer
sPeptains Lo cvoDs planted prior to comme e ement of this projrct on

July 1, 1973. Consumnlive -—usce data were compnted from records
on file in the New dexico Agricultural bxperiment Station.

vcasured during 2 partial growing seasen Crasmenc ing July 1, 19772

# Results will be contained fn final repoit 1o be submitted
DBecenber 31, 1Y75. (sec Par. C pertaining to the extensior of

the proiject
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Climatological data (solar radiation, temperature, relative
humidity, wind movemenl, evaporation, precipitation) have been
measured for evaluation with the consumptive use.

2. Consumptive use and pan evaporation have been measured. Ratios
of comsumptive use to pan evaporation have becen determined by months for
crops veported to date. The remainder will be included in the final
report scheduled for December, 1975. The results which are quite
variable 'show the neced of extending this type of rescarch over a
period of years and to include other paramcters or elewents of climate
for stability. 1In general for fgll~season crops, the raties increased
by months reaching a maximum ratio during August rang ing between 0.72
aad 1.09.

3. A comparison of currently~used Blaney-Criddlce consumptive-use
coefficients with average coefficients computed from the 1973-74 report
data shown in the table.

Scasonal Consumptive-Use Coefliciconts

Irost-Free Period __Frost Period
In .

Computed Current Compurt e Gurrent
___Crop 1973-74 Report Use 197374 Report e
Alfalfa 1.006 0.85 01 0.50 )
Corn (grain) - 0.75 - -
Corn (sweet) 0.89 * - - .
Cotron 0.62 0.65
Onions 0.62 0.65 0.36 Q.40

*Not available previously in New Mexico literature

The data indicate that cocfficients uscd in the Blaney-Criddle Method
should have some adjustments made for alfalfa. The vavriability of the data
also emphasizes the need of continuing these measurcments for a period of
years and to include other elemonls of climate.

B. Publications.

Mone
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Proje. & Status.

Approval has been granted to extend the project without additional
funding from Junc 30, 1975 to December 31, 1975 1o permit a full -
season of measurcments on crops which will not be harvested uwntil

the fall of 1975.

Application of Research Results.

The following organizations in New Mexico have evpressed interest in

this project: New Mexico State Engineer, Santa ¥eo, Mew Mamico,

Burecau of Indian Affairs, Navajo Indian Trvigation Project, Farmington,
New Mexico; Navajo Project, Burcau of Reclamation, Farmington, New Mexico;
Rio Grande Project, Bureau of Reclamation, £l Paso, Texas; and the

Soil Conservation Service {USDAY, Albuguerdue, Mpow Mexdico.

All of the above organizations have expressed their need for this type
of data based on measurements made in New Mexico which will make
possible more accurate estimates of daily, menthly, aund seasonal waterx
requirements of crops.

More accurate information is needed on peak demands for proper sizing
and management of irrigation facilities and for iryigation scheduling
to provide for greater irrigation efficiency.

Tt is expected that requests will increase in the future to transfer
water vights from agriculture to industry and olher uscs mear centers
of urban growth. To make accurate transfers, refined estimates

of water consumed by irrigated crops will be of increasing importance.

Work Remaining, and Progress Contemplatcd During Next Year

Measurements will continue until crops arc harvested this fall. Data
will be coemputed and evaluated with the data of the previous year -
sud assembled for the final report in December, 1975.
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OWRT Project Ho. A=044-NHEX FXPERIMENTAL CALTBRATION AND FIELD TEXT OF
e T A TRVRMAL PROBE POR IN-STTU GROUND WATER
25U Project Noo 3109750 o FLOW MEASUREMENTS
Aproecment No. 14-31--001- 4031

VOST-COWRR Rescavch Category:  7op

o and Location cxity Where Yroject Jis Being Goar i Out: T
Yoy Mexico Institutc_oﬁwﬁiQ}ngﬁﬁﬁngphnOIOSY, Socorro, Hew Mewico 87801

;»’;*'u.} . Began—Month:  July 3 Year: 73 _Proj. Completed--tonth:

Degree Discipling
varshall AL Redter Pu.D. Geophysics

Allan R. Sanford Ph.D. Geophysics

Srudent Assistants 1/ Degree Held Diseipling or Acadenic Background:
(if any) T e e
stephen G. Mclin B.S. Nydrology
A. Rescarch Project Accomplishments ‘

A thermal probe for the in-situ measurcment of groundwater [low rates in
a borehole was calibrated in a vertical position. The probe is a long
slender metal rod having a heat source along its entire length and a tcm-
perature sensoy at its midpoint. When a constant quantity of heat is
applied to the probe, the rise in temperaturc is inversely related Lo the
rate of water flowing past the probe. :

Full scale calibrvation of the probe was considered necessary because
theorctical studies over—simplify the interact ion between the heated probe
and the horizontal flow of groundwater. The appavatus fov calibration con-
sisted of a central sand-filled chamber having a vertical hole lined with

a well-screen in its center. The central chamber was hydrologically coun-
nected to upstream and downstream water reservoirs that were used to
control the rate of water flowing in the central chamber.
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¥iftry-eight calibration runs of the thermal probe were made; most of
these tests were used to perfect the cxpoyimental toechniques of data
gathering and the design of the calibratioun tank. Feurtecn of the
calibration tests were selected to construct preliminary calibration
curves. The selection of specific tests was based on a statistical

analysis of the Ay coefficients from a third order polynomial fit of
the experimental data. TFinal calibration curves were constructed on
the basis of ten calibration tests. These curves show that if a
temperature difference of 0.1 degrees Centigrade can be measured at
the end of a two hour test, the probe is capable of distingnishing
small differences in specific discharges whon the {low exceaeds 120
em/day.

o=l

. Publications

McLin, G. G., M.A. Reiter, A. R. Sanford (1975} Measurement of the
horizontal component of ground water [low using a ver L1y T

1o 055,

positioned in-situ thermal probe, WRRT Reporet t
Water Rewources Research [nstitute, 34 p.

Mew Hexico

C. DProject Status

The project was completed the fiscal year ending June 30, 1975 and a
final technical report was submitted and distributed as WRRL Report
Na. 055.

D. Application of Rescarch Results

Application of research results may be Limited because the thermal probe
appears quite lasersitiveto ground water wovemenls of less than 120 cm/day.
Where hiph flow rates do occur, the thermal probe bas distinct advantages
over conventional techniques, for example, the ability to determine
vertical variations in horizontal flow rates within a single aquifer.

LSt
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QURT Project No.  A=045-NMEX : ; A i ;
TANTHLL Analysis of Alternative Putures Tor the

o . ) _cr by s o ) " . . .
FSU Project Moo 3109-506 Rio Grande Bopion in New Mexico

Agvecment No.l4--31-001- 4031

FCST-COWRR Research Category: 6-B

I‘f;l:i_l_k“_‘i\«l.‘:(‘tk Location of Univercity Where Project v Being Corried Our: T

New Mexico State University, Las Cruces; University of New Hexico, Albuquerque;
xico _Institute of Mining and Technology, Socorro

5 Year: 197

Proj. Began—-Moath: jyuly .5 Year: 1973 Proj.Completoed- Month:  Sept.

Principal Investipators Degree Discipling

kobere R, Lansford Ph.D Aervicultural Fceonemics
Shaul Bew-David : Ph.D. Leonomics

iyan Gelhar Ph.pD. Hydrology

themas G Gebhard, Jr. Ph.D. Civil Fngineer

rubby J. Creel M.S. ) Asricultural Economics

Sradent Asaistaonts 17 Depree Held fiined

voAcadenie w

o sy ey ge
M 135S ,‘"‘r‘_;f_ )

(if any) - 2OERG

James A, Larson B.S. Agricultural Economics

Ao Rescarch Project Accomplishimcots

An dinterdisciplivary approach to the solution of the water resourvce problens
of the Rio Graunde Repgion in New Mexico was centeved around a socio-ccononic
model, developed to vepresent the New Mexico economy, with special emphasis
placed upon the Rio Grande Region.

Three sots of alternatives weve considerved: (1) prowth without a water
constraint; (2) growlh, holding surface waler constraint; (3) growth,
holding both surface and ground water constraint.

Without a water constraint, dn the Rio Grande Region, both production aad
depletions are expected to exhibit the largest dincrease (59.7 percent and
7.4 percent, respectively). With a sucface water constraint, the value

und
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of production is reduced by $18.1 million and watcer deplaetions decreased
18.1 percent by 2020. With a total water coastraint, the value of pro-
duction decrcased $4.1 millon below that cxpreted when using only a -
surface water constraint, and water depletions are reduced about 8.4

naercent.

However, there appears to be sufficient waler Yesonrces in the Rio Grande
Region to carrxy on a viable regional ecounomy.

he Uppe: Rio Grande Regiou is expected to follow the general trend of
the total Rio Grande Region but at a lower jrowth rate.

The Middle Rio Grande Region is expected to follew the general trend of
the total Rio Grande Region bul at & bigher prowth rate.

Tue Socorro Region is expected to follow the greneral trend of the
Ric Grande Region but at a lower growth rate, and Lowver Rio Grande Region
is expected to grow at a slightly higher growth rate than the total Region.

Another analysis utilizing low and high population growth dndicate therc
are sufficient water resources in the Rio Grande Reygion to carry ou a
viable regional cconomy, either with a low population projection or a
high population projection, without affecting the {low of the Rio Graude,
thus permitting New Mexico to meet its Rio Grande Compact commitments

to Texas.

The level of population growth and domestic per capita consumption of water
are critical in determining use of the limited water resources of the

Rio Grande in New Mexico. A gradual increase in domestic per capita water
consumption schedule causes major structural shifts in the agricultural
production sectors and reductions in the value of agricultural production.
An educational program for the general public in the Rie Grande Region

of New Mexico on conserving water may be in ovder to reduce or slow doww
the increase in domestic per capita consumption ol water.

sciplinary Evaluation of

the Utilization of the Water Resources of tlwlwﬁyuprnndc in New Mexico--

ﬁEBer Rio Grande. New Mexico Water Resources Rescarch Institute Report
Mo. 21, New Mexico State University, November 1973.

Lansford, R. R., et al. An Analytical Tntevdisciplinary fvaluagion of
¢hie Utilization of the Water Resources of the Rio Grande in New Mexico--
i{ddle Rio Grande. N. M. Water Resources Rescarch Institute Report No. 22,

-

Ilew Mexico State University, December 1973 .




Lansford, R. R., et al. An Analytical Tnterdizciplinary Evaluation of
the Utilization of the Water Resources of the ‘ ’Q HCI‘HOALCO

~~Socorro Region. N. M. Waler Resourcey Rescarch Ins titute Repore No. 23,

New Mexico State University, February 1974. .

Lansford, R. R., et al. An Analytical InngdAOCIDlinnTy Evaluation of
the Utilization of the Water Resources of the Ric brinﬂe in Hew Me
Lower Region. N. M. Watcr Resources Research Institute Report Noo ™

New Mexico State University, March 1974.

C. Project Status

The project was terminated September 30, 1474.

D, Application of Rescarch Results

One of the key clements of this study was the use of a technical
advisory committece composed of representatives from local, state, and
federal agencies. As data became available it wvas passed on to mombers
of the technical advisory committee. Through the advisory committee
some preliminary results bave been used as inputs into the New Mexico
State Water Plan; the "Upper Rio Grande Basin Water Related Land Resources!
by the U. S. Department of Agriculture River Basin Planning Group in
Albuquerque; the Middle Ric Grande Council of Coveroments in their
inventory of resources; U. S. Geological Survey in the ground water
investigation of the hesilla Valley; Burcau of Reclamation in con-
structing enterprise budgets for the Upper Rio Grande Basin in
connection with the San Juan-Chama Diversion.
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ONRT Project M’-_.._‘f*__{_.‘_,@”.{?‘_ﬁ..".(_,.__._h A The Determ. o tion of Conteat and Oripgin
WISY Project Mo. 3109-57 of Lead dn Suviace anl Ground Maters in

L e - — Horthoast oin New lesieo

Agreenent No.lhuﬁleOljﬂﬁgélﬁ;

FCST--COWRR Research Category: S-B

_1“f§§.[ﬁﬁ&:&%onwggwyﬂiY&?P ly Uhoxo PldiC€f jﬁrﬁviuﬂ_ﬂnryiquﬂupéhw

New Mexico Highlande University, Las Vepas, dHew Moxice 87701

Prej. Begau—-Monthi __ yuly 3 Year:nlgziproj.CompIand~"Munthgﬂﬁgﬁg@?g{_; Year: 1974

Principal Invescigators Begree Disciplina
Sigiredo Macstas Ph.D. Cliemistry
Anthony F. Galleges Fh.D. Iolopy
Student Assistants l/ Degree Held Discip e o ACddQnL( bu‘”yroLqu
(if any) SdbhATA
Donald H. Vigil B.S. Cbemistry
Marilyn Agbayani -

Biology/Chemistry

A.  Resecavch Project Ac (nnpl L~,hm’-1nt5 -

The major projeet accomplishments include: (1) dovelopment of suitable
sampling techoiques for matural waters, aquatic species, biological
samples, wiver scediments, and solls for chemical analysis; (2) development
and mOdlLi ation of existing techniques fov the analysis of lead in
waters and biological and soil samples and for the analysis of cadmin,
silver, copper, zinc and other heavy metals in waters; (3) development
of suitable analytical technilques for the analysis of Th-210 (a radio-
isotope) in waters, bilological materials aond soils; (4) colleckion of
analytical data of lead, silver, and cadwium in natural uvaters, soils,
and bilological sawples in northeastern New Mexico; (5) collection of
some aunalytical data for the lead countent of air in the sawe geopraphic

2 e G

e

N TN e A

e i et s PR




arca: (6) collection of analytical date for the coptent of ¥h-210 in
water and other uatural samples of the reriong el (7Y the organ-
{zation of data to facilitate the determination of the ovigin of laad
ju waters in the uortheast veglon of MNew Mexico and the Pecos Wilder—
ness,

The sampling exporiments {ndicate a scasconl variation in the heavy
metal content of natural waters. Secondly, conditicns and amount of
precipitation which occur {mmediately prior to the sampling determine
the amounts of heavy metals present in surtace waters. Systematic
and select sampling of streams and lakes in the nertheast region of
New Mexico and in areas in the poriphevy of the ecos Wilderness have
been conducted over a two year pevied of tiwe.

Analytical techuniques which have been developed or adapted for the
determination of trace metals dneclude for the wost part methods with
¢he use of the carbon furnace in atowie absorption spectrometiry. The
wse of the carbon furnace for the determination aof ¥Pbh, Ag, €d, Cu,
7n, and other heavy metals has proved o be the mont reliable weans of
analysiz for samples inwhich the metal concontration seldom excends
0.5 ppr. Precoscentration techniques, top ther with flame atomic
absorption gpeetvometry, have been used for the detormination of the
metal content of some samples. Electrochemical mathods for the
dotermination of Pb in some samples (such as bone) have proved to be
satisfactory for camples containing 1-5 ppu of the metal.

13
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The determination of PL-210 in soils, sedimentary deposits, and
biclogical materials is readily accomplishad with the analyais of the
radionuclide by liquid scintillation spectrometry. Mothods for the
icolation of the vadioisotopes Pb-210 and 1'0-21C bave becn developod
in this laboratory. The analysis of Ph=210 in waters, although leas
readily accomplished, hes been done with the sawe technigue aftex
todious preconcentration of natural samples.

"

the analytical data indicate that the amounts of lead found in natural
waters in the rewote region of wortheastory Now Mexico result frou
atwospheric deposition (by precipitaticn primauily).  The anounts of
fead in surface mand ground waters are eencrally emzall and ave
practically identical to the amounts fomd in procipitation ocourriug
in the same arcas.

Publications

jir

Abstract: "“Determination of Lead Content In Fish jicue aund Tissue.
woberl Thatcher, Henry Martines and Sigfredo Mresrag, sullietin of rhes
New Mexica Academy of Science, 13 (2), 20, Deoonber 1697z,




paper presented at rhe ¥all Mecting of Lhe Now Mexico Academy of
Science. .

Paper on the content of lead in aquatic species prescuted at the
Annual weeting of the Rocky Moumtain Scction uf the American Associa-

rion for the Advancément of Science, [ Lubbock, Texas, April 1973
Gallegos, A. F. and S. Maestas, "Determination of the Content and

Origin of Lead in surface and Cround Waters of movthwestoern
New Mexico', WRRI Report No. 048, Decewhor L9774

C. Project otatd

Project completed November, 1974.

D. Applicetion of Research Results

Available to data banks. Description pressnt fin thi: data bank of
the New Mexico Euvironmental Institute.

E. Work Remeining

N/A
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(Yt Project No.  A-OAT-NUMEX - THPROVID WaSTi i TREATHENT 1 ARTD

£

S AREAS
\MSU Project No. _ 3109-58

Apveement No.14-31-001-_ 4031 -

FOST-CONRR Research Categovy: 9-D

on of Un_‘i_}{t':tSi_?_}{__}*"n_eﬁl_’_c_ Pro (i ted Out:

New Mexico State Universlity, Las Cruces, New Mexico

iroj. Regan—-Month:_July _ 3 Year iif}_’ij_?roj .Complered ~Monthe

Degree i

william A. Barkley Ph.D. Civil Enginecring
tiudent Assistants 1/ Degree Held Disciplive_or Acadenic Background
(if any)
vyyan Duff B.S.,M.S. fivil Pngineeriog
Juseph Archuleta B.S. Civil Engineeriug
tarold Himcock B.S. technicial

A. Resenrch

The purpost of this investigation was Lo atndy the mechanisn of dual
{lecculant agents in dastaebilizing synthotic colloidal systems. K
synthetic colloldal systew was selectad in order to achieve satisfacoory
reproducibility. The flocculating agents selected were aluwinum sulfate
and orgaunic polvelecatrolytes. Both catimic and anionie polyelectrolytes
were tested. Preliminary testing evaluated the range of concentrations

of both flocculants which, when used in conjunction, caused cither partial
or full latex colloidal destabilization. An experimental design was
developed which incorporated thesc concentrarion ranges and the time lag
between the addition of the two flocculants. Dependent parametors used to
evaluate the results included zeta potential burbidity, atuminum con-
contration, and gravimetric analysis. Zota potential and gravimetric
snalyses were the most offective dependant paramelors.




0.

1t was determined that e time differcoce bhotween the addition of
primary and sccordary [Jucculants affvctod the doapulation efficiency.
From this resullt it was concluded that woter treatment plaut operators
could improve treated water quality a- o additional clbemical cost by
optimizing the time difference param~ier In the floceulation aperation,

Publications
Duff, Bryan. "Time Study of Addition of Dual Flocculants to . Latex
Colloidal Suspension'” Master's Thesiszs, Civil Ingineering Department,

NMSU, 1774.

Project Status

The project is complete. A complenion roport has beea submitted to
WRK

Application of Research Results

The results of the work will be applicable to all water treatment
systems using dual flocculant systens.
Y,

Work Remaining, and Progress Contemplated Duriup Wext Year

hiis work will be submitted for publicatioa ia a relevant Journal.
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A-Q49-MMEX

UWRT Project No.
LMY Project No. 3109-60

fprecment No.14-31-001- 5031

EFFECT
YIELDS.

COST-COWRR Research Category.

Prot. Bcgan—~Month1JMl¥__"_; Ycar:wjﬂjﬁProj‘Comp]PLudmwﬁunth: June

trincipal Investigators Degree

James L. Fowler Ph. D.
James . Hapeman Ph. D.

Deypree Held

Student_Assistants 1/
(if any)

David Farmer

harles Staples M.
Gordon McDow M.
vinkie Morris

oy

v

A. Research Troject Accomplishments

a. Water Content

At the outset of the project ve thought it

AUNUAL REPORT —= TLTLE b oPRoIrney

PROTELY

PROIUCTION BY RUSSLAN THIGELE:

WATER AND HTTROGEN OX PROLSEIN

Ted oais T

5 Year: 1976

b 1.5.('_7._-1,’.1, ine

Apvonomny

Viochemistry

Discipline or Academic Backgrouad

Chemistry major (junior)
Animal Beience

Animal Science
biology-Chenistry

pasenrial to compare the water

coutent of Russian rhistle with other kuown forapes for twn reasons: Lo

evaluate its possible use for grazing and,

contents on a dry welght basis.

of covrse, to calnulate nrotein
Tnitially we used samples randomly gathered

from volunteer plaants, but more recently we have ased precuhouse samplos.
The average of nine samples gave & water content of 87%.  The ranpe, how-

ever, was rather broad varying between &2

must be used in calculating proteins on

SY%.
o dry weight basis os up to a Lwo-

Clearly great caution

fold difference may be secen with this deprec of varjation. Tro o appeavs that



Lhe water content of Russian thistle is sivn’Tleotly higher than
alfalfa but is clasely comparable to ved clover.  HLomay be worth
noting that the grecnhouse samples al) tend to have more water than
the samples Laken in the field althoush ipsefficicnt data are avail=
able to make this a very [irm couclusiou.

bh. Measurement of protein content

As one of the main aims of this project was te study proteln prowurtion
with limited water, it was clearly esscnvial to develop assays Lov
protein which werce highly relfable. We chosn o measurc proteln hy

i
determining nitrogen by a standard Kjeldehl procedere and by mea
levels of extractable protein with a specilic proteln asscy. the
biuret method was attempted but found to be vbolly uasatisfactovy.
In order to extract protein from fresh pissue J0 was geceysary to
investigate thye uscfulness of vavicus buffer snd solvient systems.

-
i
£
[t

0f the buffers tested those which gave the wount voeliable results were
MES, sodium pyrophosphate and soiunm boratsz. Ue have routinely used
borate in the subscquent experiments reported here - partly becaase
it is very cheap and readily available.

We have also studied various methods of tissun disruption to deterwuine which

is most efficient. Of the four methods tested privding in a Virtis
homogenizer Lias proved to be most rapid and moest effective and 3 now
used routinely.

After preparing a borate ewtract of a piant we compared resulos of doing
a fjeldahl nitvogen determivation and 2 Lowry proiein assay on the sae
extracts. We are, of eouse, in the process of collecting wore date of
rhis soct; most of the subsequent diatae sagpest that the first ¥Xjeldahl

s ne

assay is rvather on the low side and thit 18% s rather constantly obuserved,
One problem cncountered with some samples of Lumbleweed extracts was the
rapid discoloration. This discoloration is evidently due to the oxidation
of tannins released upon disrupting the tissue. We found the addition of
a small amount (2.6mM) of metabisulfite completely prevents the darken-
ing reactions. One preliminary obsecrvations indicate that extracts of
Salsola ibevica have a much greater tendency Lo digeolor than do those
of §. L}nl&on&k.

c. Effect of fertilization on nitvale roductas:

Table 1 shows Lhe protein cuntent and nuiritive fiboy content of mature

nlants which were subjected te varlous dovels of uves feortilicanion at a

constunt level of water applicatien. 7Thore is vo appar corvelation of
her of these parameters with nitrogen fevela, bot the average values

el




do compare favorably with mean values of ZOJABL7.57 protein and
32.54+2% acid detergent [iber and 7.6 4% acid deterpeat Tignin
reported for 57 samples of alfalfa grown in Hew Moxico., Some of
the variability observed for the Russian thistic is undoubtedly duc
to the fact that the Russian thistles which were groun were pro-
bably mixtures of Salsola iberica, S. Paulsenii and hybride there
of.

Table 1.  Crude Protein and Nulritive Fiber ju Salsola &q)pll
Z Dry Weight Acid
N{(1bh/acre) Protein® Acid Detoergeut Fibert Detergent Lignin

0 17.6+4.6 35.4+45.1 6.1 +1.4
25 18.9+2.1 3L 626 5.9 +1.2
50 21.6+1.8 36.412.7 7 ’
75 20.813.9

100 20.1%4.2 34.419.4 6.3 42,6

Average overall

N levels 19.8i3.6 34,4150 6.4 41.6

*average of ¢ deicrwinations at wvach N levrel.
raverage of 4 determinations ot each N level.

The levels of protein and vutritive fiber ave semewhat higher than the
values reported by other workers for uncettivated plauts.

e. Amino acid compostion of protein

In addition to having high Jevels of protein we found the amino acid
composition of the bulk protein dn Salsola supp. to be very well balanced
nubritionally. '

tarlier Cave et al. showed in feeding trials with dairvy cattle, using
thistle hay containing enly 9% protein, that the thistle Ly provided 55%
as much digestible protein and 807 as much toral digestible nutrients,

Tt is iuteresting to note that the Russian thintic secd meal provided

{or normal weight gain and development of weaning mice.

As high nitrate levels are frequently associated with forages which
are high in protein, we have assayed for this in a nunber of samploa,
Whole plant levels of 0.037%, 0.0086%, O.4%7, 0.57% and L.9% were found
corresponding to 0,25,50,75 and 100 1b. of nitvogen/acre applications
of vrea.

24




Very recently Baker has repoitad that fa Tintd trials Rusaian
thistle yielded 7.34% tons of dry matter/ocer, vhich in cowsarable
o yields commonly obtained with alfalfa. he voted, furthersero,
that the water use efficiency eof Rusuian thistile was 4.2 times
greater than that for alfalfa. Consistoent with this high water
use cfficiency is the observaltion that S. pandgenid has Kranz
anatomy, which indicates rhat it prebably lLas o O, pathway for
carbon diexide fixation. K

We feel that the results frow thesce limited preenhouse axperiments
sufficiently encouraging to merit further stody. Because of irs
low water requivements and drought resistance, it may be adaptable
to semi-arld rvepgions which could not be cconowically cultivated,
The relatively high water contaut of this plant wisht also simplify
extraction of bulk protein for possible nse as o food supplement.

B. Publications

We are preparing a manuscript to be submitted to Azronowy Journal.
5 I : .

Project Status

x

This project will continue for the nest fiaral year,

D. Applicaticn of Research Results

To date only a number of private individular have expressod interest
in the results. One gentleman has offared the use of acreage in
the mountains for cultivating tumbleweod. We hope that as the
results hecome more widely known animal science and foed technology
people will cxpress sowe intevest.

E. VWork in Progress ’

(e,

We hope to gather the sort of information we have collected for the
greenhouse studies from samples grown in the [icld. In pavticular
we are evaluating the effects of very limited water on both yiclds
and quantities of protein obtainable uoader ficld conditions.




CURT Project No. AZO0S0-NMEX

EFFECT OF CHILT WASTEWATER ON SEWACE
WISU Project Moo 3109-61 TREATMENT BiOLOGICAL PROCESSES

Agrecment No.14-31-001- 5031

FOST--CONRR Research Category: 5-D

Tocation of University Where Project is Feiug Larried Que:

New Mexico State Unlversity, Las Cruces, BHew Mexico

fraj. began--Month :mJ‘u_‘lAy ; Year 2_}_)*]1'_1’1'03 Comploted-=Month: December .

st e e g g e AV A

Principal Investigators Depree Discipling

R

Willian A. Barkley Ph.D Civil Engineering

Stuwdent Assistants 1/ Degree Held Diccipline or Acadonic Background
(if any) e

Coorpe Yo B.S. Civil Engineering

Cap-Sun Seng B.S. Civil ingineering

rn

AL ﬁc

carch Yrojec t_Accomplishueunts

Pxisting sewage treatment facilities in New Moexico have regularly
experienced operational difficulties in the sumeer tiwe, concurvant
with the chili processing scason. Sewage treatmeu’ plant operators
have felt that chili wastwaters were the cause of the biological
treatment dif ficulties. .

The purpose of this investigation was to determine the offecl of chile
wastewaters on aclivated sludge sewage treatment units.

In order to accomplish this objective a bench scale activated sludge

system was used. 1t was planned to establish stendy state aperational

conditions iun the unit using a fresh sewage and then to subjcet the

unit to a shock loading of purce chili wastewater.  This procedure

s expected to upsetr the system; subscquent testing would determine

the maximum chill concentration that would not result in shock loading
20
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to the system. This subsequent work proved uunecossary as the activated
sludge system proved to be capable of sucressfully treating a pure

chili wastewater after achieving steady siate with sewage. It scews
eclear that the operational difficultics associated with the sumacy scason
are not due to chili wastewater. Increased oxygon asodubility, increased
metabolic reaction rates, and greater sowsge repticity, all associated
with higher environmental rewperatures, eve likely reasons for the
sewage treatment plant operational probloms.

Publications

Gebhard, James L.: "The Effects of Chili Waste on ocur Activated
Sludge Process', Master's Thesis, Civil Inginceving Department, New Mexice
State University, 1974.

The experimental work of this investigation is coeapleted. The final
report will be published prior to December 31, 1975.

Application of Research Results

This treatability investigation of a chili wastewater will have
applicability to the sewage treatment facilities operation. As cuill
wastéwaters arce not associated with operational problems prevalent

in the summer scason, the §TP managers can concentrate on the other
potuatial problem-sources.

In aadition this work will be of interest to chili processing plants |
using package treatwment facilities.

The final report is unfinished, completicn is cxpocted prior o
Decambar 31, 1975.
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BMSU Project No.o  3109-

Agrecinent No.14~3l”001jm§9}}“

FEST-COWRR Research Category: J

Peing Carvvicd Out:

;uw Uexico State Univers lty, Las Crucos, New ﬂev;co

Yrad. Bngag~wﬂonthg_July_”_; Year: 1974 FProj.Complceted--Honth: . Septeombers Year: 1975

O - m e e mme e am o i e o e r——— e .

r‘)nLAE§1 Investi

gatorsy Degrec Discipline

sonald B. Wilson Ph.D. Chemical Engineeving
tludent Asgistants 1/ Depgree Held Discipliue or Ac“dLrlc F.CL“LOU
oo (if any) T
Juwes McNeese M.S. Chemical hnpr. :
Paul Deininger L.S, Chemistyy (curvrently a Chem. .
Yere Gerhard B.8. (Dec. 1975) M.S. candidate)

Chemical Engr.

rch Projent Accomplishments

L WATER FOR COAL GASEFICATION

One of the major problems in the development of western coal is the availability

of water. When coal is utilized for the production of synthetic natural gas,

approximately 11,000 acre feet a yecar ave used for the daily production of 288
million cubic feet (8TP) of gas. While the gasification reactions consume only

a small portion of this water, major advance would occur in coal development
if this water could be supplied from brackish water sources. Brackish water

could possibly be used in both Lurgi gasificacion and in in-situ gasification,
a wajor consideration being the disposition of the salts in the brackish water.

This project examined the presence of threce salts in & coal gasification reactor.
The salts sLludiced were Sodium Chloride, Potassinm Chloride, and Sodium Sulfate.

The project examines the leachability of these salts from the product coal-
ash. It was found that most of the salt ;nLtndurud into the reactor system
woere leachable from the product wmixture and from the rveaction vesscl itself.
In an in-situ gasification process the leaching of these salts into fresh
water aquifers will have to be considered.



B.

Publications

James McNeese, "The Use of Brackish Water lor Coal Gasification"

Thesis for partial fulfillment of the requivements for Mascoer uf .

(23

Science Degpree, Chemical Enginecring tay 1975,

IS

Project Status

hils project bas been extended to September 30, 1975.

Application of Research Results

The results of this research are directly applicable to the develop~

ment of New Mexico's coal resources.

Work Remaining, and Progress Contemplated During Next Year

During the remainder of the research period, the analysis of the

of brackish water in other than the reaclion phase of coal gasificatiw
will be completed; and a thermodynamic avnalysis of the optimmm ratio g

steam to coel in the gasification reaction will be completed.

)

use
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OURT Project No. K ! o
s SURVIVAL OF BACTURTA AND VIRUSES TH TURBLD

AND POLLUTED WATER,

>

WMSU Project No._ 3109-6

Agrocement No.14-31-001- _ 5031

YOS T-COWER Research Category: 5-B

dnme and Location of University Where Project is Being Carcied Qut: ST T
You Mexico State University, Las Cruces, New Mexico

e % , PO ¥ R T . Y PR w JOP . N R X A . . " -
Prad- begdﬁ hOﬂLh.ﬂluiymu“, deL.wlglhnplOJ.Comp}(t(d =Monthe tyne. .3 Year: 197

Principal Investigators Degree

vobert T. O'Brien Ph. D. Bactarioloyy

Soeyyld - A
Stuacnt s ]
sin LAY L )

iﬁEﬂREﬁ.i/ Degree Held Discipline or Acadewmic Bac
5% et S e i et e
(if any)

ey

round

Khalif Ahmad 3. S. Microbiology
Cyathia Robinson B. S. Biolopy

A. Resecarch Project Accomplishments
Fotianisatiualiitiaii RS Fhes e uiiiup iy telrndgiisiy iyl

Srudies on bacterial survival times in surface waters have largely been
completed. The survival times of E. coli and Splmenella typhimurium

were shown to be tcwperature dependent with the Jepgest survival times
obtained at 25°-30° C. Data obtained with indigenous coliform bacteria in
the Rio Grande were similav to data from L. coli and §. typhimurium.
Results on inactivation rates of the coliphaven T-2, T-4, f-2 and QB
indicate these phages are inactivated in surloce wetevs fasrer than

enteroviruses. However, H-1 a phage of Microvoceus lysadiekticus ,

chows promise as an indicator virus since the inactivation rates ware
similar Lo rates calsulated for poliovivas T-1. Comparvative studies
with éN-1 and poliovirus T-1 are continuing.

40



E.

The effects of temperature on imaclivation ol polioviruses T-1 and T-3
and Coxsachii virus 4-13 were determined. The viruses were lnactivated .
most rapidly at 20°-25° . Teliovirus T-1 wae found to be the most

durable entervovirus studied.

Publications

No publications were submitted during Ffirst year of praoject.

Project Status

Project will continue into fiscal 1976.

Application of Rescarch Results

Results of the study will be of use in evaluating possible health
huzards of virus contaminated water. later«st in the applications:
of the results will be of greatest intuerest Lo state and fedeval
agencies involved in water use planning.

Work Remaining_and Progress Contemplated During Mext Xear
Determining inactivation rates of enteroviruces in surface and ground
watcrs.

Mavement of viruscs through shallow aquiliers.

fpactivation rates of enteroviruses v soil and bottoem sedimcnts.
Selection of an indicator virvus or bacteriophage for use in
inactivation studies.

41
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CURT Project No. A-O53-NMEX
WHSU Project No. 3109-64 TROPIC STATUS OF SELECTED NORTHERN
NEW MEXTCO LAKES

Apreemant N0.14~31~001~m§9§1

FCST-COWRR Rescarch Carcpory: "Ejﬂw
have and Tocation of University ”htrC Project is %f!n” Cnrf{ed Ou': T

University of New Mexico, Albuquerquu, New Mewico

Yroj. Began—-Month: Oct. 5 Year: 1974 Proj.Complet cd--Month: Dec. T Yenr-: 1975

Principal Investigators Degree

Gordon V. Johnson Ph.D. Plant Physiology

L. L. Barton Ph.D. Microbial Ihy,LoJogy
student Assistants 1/ Degree Held Disciplive or Academic Backpround

(if any)

. e et e e e

A. Research Troject Accomplishments

A charactexrization of the algae, the chemical and Limnological conditions
and the bacteria in several high altitude lakes dn northern Mew Memico

is being conducted to determine the trophic status of these lakes. The
conditions which proceed reported algal blooms and the biological and
chemical characteristics of the bloom are being recorvded. Algal studics
include primary productivity measurement and speocies identification.’
Examination of the dissolved nutrients has aided in determining the
contribution of nitrogen and phosphorus to production of blooms in each .
lake. Cowmparisous of the abundance and physiolopical type of planktonice
bacteria to algal populations are being conducted. The use of hacreria

as indications of tropic status is being oxplorc!



B.

o]

Publications
None

Project Stalus

This project has been graanted an extousion through December 31, 1975.

éggl;cggiggﬂgéwgggearch Results

The New Mexico fFavironmental Improvement Agoney, New Mexico Depart-

ment of Game and Fish and the U.S. Vorest seyvice have all expressed
an intercst in this project. Bach agency has identified lakes which
they would like studied and all threc have offered their assistance

in obtaining data.

and Progress Contemplated During Next Year

Hork Remaining,
and fall so that a full

Data will be collected through the summer
he analysed and the

year cycle can be evaluated. The data will
completion ruport written.
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OWRT Project No. A-QS4-NMEA

NM3U Project Moo 3109-05

Agreement No.14-31-001- 5031

tame ond Location of Univ

New Mexico Institute

FEEDLOT K
WATER 105

PHOSPHATE

Proj. Began—-Month: _ncrobern

Principal Investigators

NDonald K. Brandvold

A11 the Students workoed on res

vo into water research in the

Student Assistants 1/

2reanda Anderson

Fanald Fenstermacher
Larry Corvdray
Sugan Chavez

xeith Christopher
{erald Schmitt
Tony Washington
Pon Mezgrink

Degrec

Ph. D.

earch. None were
future.
Degrec Held
(if any)
B. S. 1975
B. S§. 1975
Undergradualv
Undoergraduate
Undergraduate
Undergraduate
Undergraduate
Undergraduate

(A) Research Project Accomplishments.

.

LLAVELE

of Mining and Technolegy, Socorvo,

Year: j1q974Proj.Compiet cde-Month:  gupe

priwmarily

HMOFE
H'A

.iy ISHER
[ASER IS

ANh SEWHACE EFFLUENT AS POTENTILAL
WITH KMPHASLS Ol NTTHROCEH AND
AND OXYCEN DEPLETLON.

Frojoet s Being Gorcled Outs :

87801

Mow Mexico

.5 Year: 1976

Discipline
Biophysical Chemiutry

dishwashers. Most plan Lo

bincipline or Academic Dackpround

Viotopy (Micro)
Chemistry

Fuvironmental Eaginecri
Bio-Chem

Chemistry

Proe-vel

Chemistry

Chemistry

™

og

This projoct was funded rather late in the year {Octobar), so we

do not have a

full year's data as yet.

At the present time, the data we

have is qualitative or semi-quantitative as far as drawing conclusions since

there are apparently strong seasonal variations.

The drainage ditch, which

is the major project research area, has been analyzed for BOD, boron, sulfide,
redox potential, dissolved oxygen, phosphale, temperaturc, pH, fluoride,
£OD, and the various chemical forms of nitregen such as ammonia, nitrate,

nitrite, Kjeldahl and urea.

Bacterial studies have recently been initiated

to further look into the relationships between nilrogen, phosphate, and .

dissolved oxygen.

The findings thus far bear out thal there are velationship
of nitrogen and the discolved oxygen levels.

the oxidation states

)
also

between
is

5
Th

introduces a temperature dependence for nitregen species.

bt




(8) Publications. None v
shengen bhe next fiscel veac,

Lo Dy T2 b ‘n}:l]'], [T s RVRRAI PEATERI S B ALY
97 4 3 R 1 an i .

Tt §s cxpected that the Fosults will Lo used in water planning os
to water use and maintaining water quality. [ata on water content iv needed
in New Mexico by several agencies, SOM o ¢ which have expressed interest.

A few examples of those who have asked for a copy of results when available
are New Mexico Citizens for Clean air awd walor, Us Geological Survey, and
Fred Gross and other Ni Legisiators.

(0) Application of Research Results.

A

IR

.{
e

(E) Work Remaining and Progress Contemp Vated Curing Next Year.
Work yemaining includes further Sdentification of nitrogen forms
| 1o other pavemeters such

present and their relative abundances as COmpar:

SR M{._;.:o;u:«‘:_::

e

At Tenm

as dissolved oxygen and redox potential. Data is also needed on the rela- A
tionships between certain bacteria and the chemical forms nf nitrogen present, 4
During a good portion of the present year the Socorro Sewer plant wes mal- 4
functioning and so the data collected may he abmormat. More normat data i
will be obtained. We will also seek data on the baseline condition of many
of the ditches when irrigation water is not present. We had some interesting {4
beginnings here before the irrigation scason hegan. 3
s

unidentified sources of phosphate, o

We will pinpoint some as yet
nitrogen, hacteria, and boron. These are showing up at elevated levels in
places where Llhey were not expected. These will be corrected for. In .
general, more analyses will be carried out during the next fiscal year and )
relationships belween parameters sought. R
[t also seems that nitrate can serve ao @ notential source of oxygen &
or oxidizing potential for at lTeast some of the microorganicms that are ;

present.
tho nitrogen levels, dissolved oxygen, i

The feedlot has an effect on
inis only shows up after runof

BOD and certain bacterial counts. However,
of surface water or percolation of same and except for some svowfall early

in the year we have had 1ittle chance to study this. (The thunderytorm :
vestigaterd). Under ordinary

season later this year should allow this to bu inve

conditions, the system shows good capability in recovery to normal oxygen ,f
leveis. The situation with phosphate cecus to he rather complex with pres ﬁ
cipitation and dissolution occuring al various cimes.  Some of the phosphate <

hecomes bound 1o suspended solids. This amount may be appreciabie and
together with nitrogen present seems O offor an ideal situation for growth

of some bacteria.

T AT A S At

Our most surprising Findings have probably bean higher levels thap.
expected of nitrogen and bacteria in drainage di tches which supposediy are
receiving no "sewage® discharge. These arc possibly draining seplic tank

fFields.

As sitated before, our findings ave 51111 somevihat tentative. By
this time next year, WC «i11 be able to make many positive statements about”

our findings.
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OWRT Project No. B=OZ9-NMEX Utitlization of Water in a Scemi-arid
Region
MMSU Project No. 3109-132

Aprucuent No.14-31-001- 36

FOCST-CONRR Resenrch Category: 3-F

rs 1[) ihcrv PIUJCLL J;_ﬁgivg_@arr[vﬂ OII.

t..L(l

New Mexico State University, Plains Branch Station, Clovia, Noew Mowico

Yroj. began——MMonth: JUiY 5 Year: ]9701H1f-(MMu1CEvd-wHouLh Jnne .
: J . AP e i 3 F B ?
Principal Trvestigators Degree Discipline
1. D. Fuehring Ph.D. Apronony (Soils)

Student Assistaats 1/ Degree Held Discipline or Acadewmic Background
(if any)
None

A. Rescarch Project ALCULPllbhHVnLS

Utilization of Water in a semi-arid region

Tt has been established that yields of grain sorghum and sunflowers,

when grown on beds receiving runoff from adjacent bare slopes, approached
that of irrigated crops. However, yields of the entire area were not
perior to solid plantings when runoff was not permitted. Work at the
present time is exploring the rossibility of cropping the ridges to
uormal dryland rotation crops while still obtaining runoff{ for adjacent i
growing beds. The cost of keeping the bare vidges free of weeds would be

a major problem under farming conditions and cropping ridges affords

some cceonomic return while controlling weods at the same time. To is also
possible that a very limited amount of irripation water applied to the

growing beds by trickle irrigation along with the runof f from adjacent

ridges would result in adequate crop yields in most years.

su-
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B.

Winter small grains ou the growing heds adjacent to bare ridgus did
{

not benefit greatly from runoff

probably

during most of the growing scason for these crops.

Foliar application of small amounts of atraxine as
agent increased yiclds of sorghu

soeause rainfall is Lisght

T

an antitranspirant
1 on the prowing beds by up to 30

percent. This work, along with additionnl work ou antitranspirants

under limited irrigation, indicates a large

the efficiency of rainwater
of the world where moisture
season reduces crop yields.

utiliz
sbkress

potential fov improving

ation by crops oves a large portion
at somclime during the growing

The grouundwork has been laid for doveloping au improved system of dry-

lapnd farming in sewmi-arid regions by combining small scal

VAL
2

water

harvestiag, involving mininal land shapiug, with antitranspirant

application.

Fublications

Fuehring, . D. 1975. Yield of dryland grais

antitvanspirants, nitrogen,

ané

Jjournal 67:255-257.

Project Status:

OWRR support forx the project xruns

report is being prepaved. However,

v sorghum as affected by
cont ribut ing Sisrosuatershed. Agronomy

PR s et e it i e T, =2

out June 30, 1975, and the vompletion

and the project is being continuc:d,

ff\.‘,’_i)}_i_%}f_iii_‘,’i_}?‘f‘SC.?‘_E_‘L}L_EEE‘}L]J;S.

che 1975 crops have bheen established

Requests for reprints of the above llsted publication have beoen received

fraom numerous countrics indicating wides

However, the continucd development
support for further work can be obrainod.

Work Remaining, and Progress

While the OWRR project will

be off

Cont o

spread interest in the subject.

of these findings will be slow unless

aplatod During Next Year

feially completed June

being carried on and expanded into uew areas although on

scale due to lack of funds.

07
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O, 1975, it is
very limited




OV trojact No. B=038-NMEX
Aquifer Parameters by a

sy vrojoct Ho. 3109-140 ... .. . Chemical fraccer Techninue

Filwaris

Agrecmeant Mo 14--31~001- 3914

FosT--COHRE Research Categoavy: 2-F

LDH ot JHiVC

____\__1_)' Uu:u' P ojact g bedug G Il’i('d O at s

how bc\LCO Tus LJtuL@ oi Mlnlng axd Technology,

Froj- bogao- ‘-xion‘.b :‘_.}_xng_uy__ 3 Year :1972 Tvoj. Conpleted--Ho |{ hiDecember 5 Ycar <74

Principal I Investigatorsy Degree Discipdiy
i
Cerarda Wolfpgang Gross Ph.D. Eeophvulcs

Vernon LeFe Ph.D. Chemis trv

Srudent Asgistanis 1/ Dagree Held ne or fcadonmd
(if any) o
¥im Wortham Junior, Riology

Junior, Geology
Soph., Biology

kobert oy
Maorta Yorveman

A. Rescarch Project Accomplishuents

and chemical. analysces of water camples from the Rogwall
ated with caleite before entering the
pl@LlplLlLlou and dissolution

S0i)l column tests
Pasin indicate that water is satur

aquifer. It is postula ated that calcite
he aquifer result from nonlinear mixing effects. ITourx

oceurring within t
One result

such effects are developed and applied to the Roswell basin.
is Lhat mixing caused by leakage from the unconfined to the confinecd
aquifer is clogping the confined aquifer with a caleite precipitate.
The calcium content of groundwater can not be used ag a tracer in this

bhasin.

B. l’u‘l‘)l'ic;,ition:i

Aquifer Parameters hy a Chemical Tracer Technique. Non-

i

V. LeFobre.
in the Reswell Confined Aguifer. TFinal Report. WRRI Mo. 48.

lineay Mixing
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Project Status.

Completed

Application of Rescarch Results .

Assessment of the effects interaquifer leakage and drrigation repgy,:
waters may have on water quality and aquifer perweability in the _
long range. : %

Vork Remaining

Not applicable.

[
IR




GWRYT Project Noo  RQA0-NMEN . WATER USE AND URDBAK DEVELOPHENT TH ALBUQUERQUE

. st s Crppepans g i Ny SRR " 1‘ ) .

BMEU Project No.  3109-148 NEW MEXTCO: A STLDY OF USER PRACTICES, ATTITUDE
TR T e e T AND PRIORITTLS

Acreement No.l14-31-001-_ 4106,

FOST-COWRR Rescarch Category: 3-D

- iud Tocation of Universily Where Froject is Buing Carried Ours
University of New Mexico, Albuquerque, New Mexico

Proj. Began-—Month: July  ; Year: 1973 Proj.Completod--tonth:Decenmber  + Yeoar: 1975

Principal Investigators Degrec Discipline

Peter Lupsha Ph. D. Poltical Science

Don Schlegel Ph. D. Architecture

b=

undent Ass

aats 1/ Degree Held Discipline or Academic Background
(if any) ""‘

Ouida Martin M. A. City

y Planning
Marianna Miller M. AL City Planuning

A. Rescarch Project Accomplishments

Interviewed 345 houscholds on water attitudes.
Matched household with water use data from city computer.

—

Preliminary

a) Attitudes do appear to have an impact on use.

b) Landscaping does influence use.

¢) Type of sprinkling systen influcnces use.

d) Normal cconemic variables (income, house value, family size),
as found in prior studies, are important dewmand vaviables.

a) Given the attitudinal clasticities wo found, it should be
possible to design an educational program te increasc optimal
use knowledge and water awareness to lower demand curves.,

G




i e o

£) 1f subdivisions were required to have descrt type land-
scaping or mixed rock and small lawan, great domand saving
could be made. But public nrritudes are not pro- thils type
of landscaping.

B. Yublications in Progress

We expect to publish a monograph of the study under the auspices
of the Division of Goverament Rescarch, TSRAD, UNM. Copies of this
report will be delivered to WRRI.

Sevaral article possibilities cxist, both in city planning and
landscape hournals, as well as in natural resources and land
cconomics journals.

C. Project Status

s presently in the analysic and write-up stage. We

The project i
o finish up some time over the summer of 1975.

expect €

-

Application of Research Results

The City of Albuquerque as well as state, foderal and national
water use planners in agencies and institutions should have use
of the findings and study.

E. Mork Remyining ond Progress Contrmplated During Next Year

The work to be completed meoxt year is simply a no-cost cxteasion :
so thab analysis, write—up and publication can be accomplished il
in the most efficient and complete menner.

[}




OWRY troject No. =04 L-NHEX ' Application of Environmental
LRV AN I3 P R R T .

i : Tridviwn in the Yeasurement of Kecharge and
Mol Yroject No-ﬂ}éQ?:lﬁﬁu_WQ_uath__a Aquifer Parameters in a Semi-ared Limestone

Terrain

sovecment No‘14~33"001f;“§}97~_~

FEST-COURR Keseavr ch Categovy: 2= ¥

nlly Kh(:L Pznjvtt is

aﬂd ]OCdLJOB o{ Univar

be ivz‘xs' _j(‘-;!.r‘.r"' H(l O\Fi

New Mexico Jostitute of Mining and Technology, Socorro, N.IH. 87301

yrincipal Investigalors Degree Discipline
Gerardo Wolfgang Gross Ph.D (u‘ﬂﬂu i
Chorles R. Holmes Ph.D. Ceophysics
oy ade seiatants 1/ Deprea Held Diccipline or Afﬂdﬁﬂ
el nt__ u_"“".’.:_{.w by \ TR R,
s ¥ (if any)
vy ey ’ 4 = [N
N AI.UC-.LO Qres }’i-S- 1!:{'(1{0105-’51
Joha MebDermoll B.S. Geolog
Fim Wortham Juniocr, Biology
woherta loy Junior Geology
Maria Foreman Soph., Biology

An intensc sampling program was carried out with particular emphasis on
observation wells, flowing wells, springs, and surface waters in the
recharge arca of the Poswell Basin. Tritium laboratory procedures weve
improved, new counting equipment installed and iaboratory output
maximized.

A corrolqtiun was made between observation weil leveils and atmospheric .
pressure da feom Roswell. Thesce sugiest that water in the so—callod

”hehrnrge Aluu“ is at least partly confined. Tow tritium levels in
these waters suggest that the rechavge model usad in the past is
incorrect.




.

A statistical uLUdy of surface flow futo the basln and precipitation
over Lhe basin was begun. These data will be used In the dinterpretation
of the research results. The latter arc being compiled as a first stop
toward interpretation.

Publ}catiggg

Three papers on ¥ovironmental Tritium as a Hvdrone'curoloch Tool in
the Roqwcll Pasin, New Mexico, by D. D. fnoihowsL, ¢. W. Croso,-and
Ch. R. Holmes, were submltted to Journal ¢ of llydrology. They have becn
reviewed, accepted in principle for publxrat;on, and are presently
being revised by G. W. Gross for final submission later this year.

tus

Proqcct St

The project will be comple eted during the remaindor of the current
calendar year.

.)vl*(qtzon of knscarch Results

the Pecos Valley Artesian Censervancy bistrict is foterested in using

our results on recharge for management purposes

Work Re cnadning and Progress Contemplated During

Processing of samples. Interpreation. /nalysis of Results. Wriviug
of final report.
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WRT Proie ~046~NHEYX . _

OWRT Project No. BTOROTMHEX . REGTONAL WATER MANACEMENT WITH FULL CONSUMPTIVE -
PEU Projoect Moo 3&09:ml{4“wnwpnvm”“ use

Apreemant No.lﬁ~31~001jﬁlﬁh L

FCST-

COWRR Rescarch Catcgory: 0-B

Namae aml IOCJLNOH of UﬂkVCl‘l[Y Where Project ds Beday Cacvicd Oup:
New Mexico State University, Las Cruces, New Mexico Texas A & M University, College
) bp SR :.Lr wy ol New Mexdco,. Albuquerque, Hew Mexico | Station, L
Proj. Begaun—Month: _jJan. 5 Year: 1974 Proj.Completed--Month: _ Dhec. ;5 Year: 1975
ﬁrincipal Investigators Deprec . Discipline

Robert R. Lansford Ph. D. Agriculoural Econondes

Shaul Ren-David Ph. D, Feonomics

Bruce Beatty Ph. D. Apricultural Feoonomics

Donuld L. Reddell Ph. D. Hydrologist

Bobby Creel M. S§. Agricultural Economics

Fred XRoach M. S. Feconomics
Student Assistants 1/ Degree Held Disciplive or Academic Backpround

(it aay)

Jennifer Zamora B, S. lconomiesn

Jumes A. lLarscon M. S. Agricultural Econowics

3111 Coffman . B. §. Agricuitural Fconomics

e e o et ety W—
A.  Research Project Accomplishments
A. One of the key elements of this study is the use of a technical advisory
committee composed of representatives frow Jocal, state, and federal agencies
The research group met with the technical advisory committee on April 22,
1974. Awong the agencies represented were: Burcaw of Reclamation, Y. $. G. S.,
Soil Couservation Service, City of Las Cruces, City of ¥l ‘aso, Blephant Butte
Irrigation District, El Paso County Water Tmprovement Distriect No. 1, Texas
Water Rights Cemmissicn, Texas Water Developument Board, West Texas Council
of Goveruments, COfficial from Texas Covernmor's 0{fice, Southern Rio Grande
Council of Goveraments, New Mexico Tnterstate Strenms Commission, New Hexico
State Planning Office, Rio Grande Compact Commiszion, New Mexico Water Quality
Control Commission and CGreater Agricultural Tncowe Kow Committce.

The model has been chosen, and the needed data idearified and methods of

obtaining it outlined. The model is essentially a linecar programming model

designed to represent the regional economy [rom Flephant Butte Daw, New Mexico
. to Fe. Quitman, Texas. The model consists primarily of an input—-output

table of technical coefficients layered on the linear propgramming model.



O

D.

{A. continued)

The advisory committee recommended that the repion be broken into two
regions (one for New Mexico aud one for Texas). This has causaed some -
difficulty because two regional input-output medels have to be developed:
and coefficients for trade flows between the two regions developed. The
two regional 1-0 models have been developed and trade flew coefficients
between the regions are currently being developed nlong with developing
the model.

Publications
None

Project Status
Project will continue until December 31, 1975

Application of Research Results

Members of the advisory group should find various uses of the resules
obtained {rom this study. The advisory groun will veceive preliminney
results as they become available for Cheir own usc.

Work Remaining and Progress Coutemplated Durir 3
ALl of the analysis should be completed during the
the fiual report prepared.

next fiscal year and

()
W
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OWRT Project No.  B-O48-HHiEX

. Q-
WSt Yrojuet No. 31097155 CHEMTCAL DYRAMICS OF A CONFIMED LIHESTONE
AQUIFER

Agrecment No.14-31-001~ )09'

COT--COWRR Rescarch Category: 2-K

R T A g OO

Nome and Tocat

New Mexico Tascitute of Mining ancd Tngno]nxy, Socorro, N.M. 87801

roj. Beg an—mﬂonth.>ngxu_m

Principal Tavestigators Te DLuCJQllHP
Vernon LeFebre Ph.D. Physica] Chemistry
Student Assistaats 1/ Degree Held Dineiy Acadex ic Nackg round

(if any)

Tom Ewing B.S. Geolopy
Jim Childors B.s. Physics
Virginia HiLl None Ceology

¥

AL Rescarch Project Accomplishments
The water in the Koswell ground water basin is {ound in two aquiiers:
an upper alluvium aquifer containing highly mineralized water and a
lower confined, limestone, aguifer containing soncwhat less wineralized
b 2 3
water.

Tn addition to characteriz zing the water found at various depths and
Jocantions within these two dqulfcrs, the project is concerned with
fandxng chemical indicators of ground water residence Lime and in-
{ileration avea. Also, mathematical models are being developed to
determive the interaction between the lower and upper aguifers, and
between the lower aquifer matrix (limestone) and che ground water,

R




A representative group of collection wells (abour 50 wells) has been
located in the basin and periodic gatheving of waler samples from

these wells has begun. The water samples are aunlysed in the field

and laboratory to determine the concentrations of eight major chemical
constituents, ten trace elements, and two dissolved gases (COp and 07).
Sawmple temperature is determined in the [ield. Sawmple tritivm con-
centration is determined by another investigator. Approzimately two
hundred samples have been analysed so [ar.

The immediate result of the project is a 3-dimevsional map of the
water quality in the basin. Over the twe year study pericd trends iu
this map may become apparent so that the evolution of the ground water
in the basin can be studied.

Since the tritium content of the ground water is a gauge of the ground
water residence time, correlation studies are being made between the
chemical content of the sample and its tritium concentration. Cxygeu
content scems to reflect the residence tiwe; one half of the oxygen
originally contained in the water is lost in seven years. Since ozygen
determivations can be made in the field aad require only a few minutes,
they may provide a much simpler and less costly method of determining
residence time.

The chemical composition of the ground water is used to locate areas in
the basin where mixing between the lower and upper aquifers occurs.

This determination is based on the diffcrent chemical and thermal
character of water in the two aquifers. Goveral mlxing areas have been
found iu the northern part of the basin. Because of nonlinear solubility
effects the chemical evolution of the limestone matrix in the lower
aquifer is occurving most rapidly in these mixing areas. In other words,
limestone precipitation and dissolution is greally accelerated in thege
mixing areas. Attempts are being made to model these mixing arcas to,
determine the rate of calcite (limestone) dissolution and deposition.
This study can be used to proadict long term changes in the porosity of
the aquifer matrix. ¥inally, the 3-dimensional chemical and thermal

map of the basin is belng usced as the basis of a mass and energy Flux
model for the basin.

B. Publicatious

None
€. Project Status

The first year has just been completed and the sccowd year will be
completed at the end of the next fiscal year.
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D. Application of Rescarch Results

The results of this project are of use to a variety of individuals.
The well water chemical analyses ave given to the collection well
owners (usually farmers and ranchers) who display an extreme interest
in these results. Water quality trends that we find will be of use
to state agencies in planning future water management of the basin.
The theories of mixing and chemical dynamics may be of some interest
to hydrologists and geochemists.

E. Work Remaiuning, and Progress Contemplated During Next Year

During the next year, water samples will be collected, several
new collection wells will be established, aund the mathematical
models of chemical dynamics in the mixing arcas and flow dynamics
in the aquifers will be developed.

L
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AR Vrojest No. B~053-NMEX

3109-156 : Terrestrial Contribution of Nitrogen to
T T s S s Stream Water in Manaped and Undisturbed
revaent No.lé~Jl~OOlﬁnﬂiQ94. Forested Watershods

SIEU Project Ho.

"CST-COWRR Rescarch Category: 5-B

aad Location of University Where Project is Being Carried Our:

Iniversity of New Mexico, Albuquerque, New Mexico

roj. Began--tonth:__July 5 Year: 1974pyo§ Completed -

v e —

Principal Investigators Degree Discipline

Jumes R, Cosz Ph.D. Forest Ecology
MO J

Student Assistaonts ] Deopree Held Diced SN . )
‘ Assistauts 1/ epree il Qreeipling or Acedeaic Backpround

‘ (if any)
Carl White H.S. FEeology, Chemistry

Vivginia Cluga Biology

»

A+ Rescarch Project Accomplishunents

1. DNitrogen inputs -~ Precipitation volume has been recorded for 7 stations
over the elevational gradient. Chemical analyses of the precipitation
will allow us to calculate nitrogen inputs Lo the watersheds,

2. Nitrogen outputs - stream discharge mcasurements have heen made for
all watersheds.VWeckly analyses of organic M, NOg, and NHg4+ allow a
calculation of nitrogen outputs. Tor two waterzheds (W~4, Aspon W-1) -
collecticons were made at 4 hour intervals duving several storms.

3. Nitrogean content of the soil - Four vegetation communiries (pinon-
juniper, Mixed conifer aspen, spruce-fir) were sclected Yor soil analvaes
for organic ¥, KCl-cxtractable NO3™ and Ri, P Samples ware taken .

of rhe ovrganic layer and 0-15, 15~30, 30-45 om deprhis of minerad

so0il.  Five veplicate samples were taken during ecach of § simpling,
perdods.  The resulcing 1200 chemical analvecs have beon compLelod

and the data ave being analyzed.

I
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4. Laboratory studies —~ Laboratory studiles of N variation in soil

are being investigated in a pilot study. Coatainers have been
built to hold 4500 cm of soil for studying leaching losses and
transformation rates of M.

5. Management effects — A thinning of the aspen watershed was
scheduled for trhe fall of 1974 but because of an insect defol-
tation it did not occur. If the defoliation does not occur this
year a thinning will occur during the fall of 1975,

A poma lift was comstructed in the watershed near the Santa Fe

Ski area as well as ski trails. We have menitered stream

chemistry throughout and subsequent to that operation.

Publications

Goez, J. R. 1975. Nutrient Budgets for Undisturbed Ecosystems
Along an Elevational Cradient in New Mexico. Symposium on Mineral
Cycling. May 2-4, 1974, Savannah River Hcology Laboratory

Gosz, J.R. 197 . Nutrient Budgets in Relation to Succession, Climax,
and Productivity (submitted to Ecology).

Cosz, J. R. 1975. Strecam Chemistry as a Tocl in lvaluating Ski Arvea
Development. Symposium on Man, Development, and Wildlands: A
Complex Interaction. Sept. 14-19, 1975. Vail)leorad>.

Projcct Status

This project will continue into the cowming ycar.

Application of Research Results

The results of this research will be of usce to the Forest Service and
others in determining the effects of timber removal and coastruction
on New Mexico watersheds.

Work Rewaining, and Vrogress Contemplated During Next Year

Inputs and outputs of N forms will be quantified for all watersheds as
described in the proposal. Additional storm periods will be studied
intensively for changes of N in relation to stream volume changes.

0




Variation of soil N will be studied on a move intensive basis than
last year. Only two vegetatiou types will be studied, however. Morve
frequent collections will be made in relation to web and dry conditions.

Laboratory experiments will be performed to cvaluate the cffect of
wet and dry conditions on the leaching rate of N. Proceduves are outlined
in the proposal.

The ski arca development will be monitered as to offect on stroam
chemistyy in a manner similar Lo last vear. Hopefully insects will
not defoliate the aspen watershed which will allow us to initliate the
thinning experiment as outlined in the proposal.

Gl




OWRT Project No. C-4060-HMEX _ T

RT Project No. CoABOU M (e o REDUCTION PEAK WATER CONSUMPTION 1IN URBAMN
nMSU Project No. 3109-311 ARFAS

spreement No.14=31-001-_ y/a_

YCST-COWRR Research Category: 3-D

name

tew

and Lucation of Universit Lv Where ‘i‘roJec“ is !};-i‘n;'_ ((u r zw] Ok,::

Mexico State University, Las Cruces, New Mexico

FEI - ~—Montl: : : ~Proi el 4 :
Proj. Began ”O“Lh'mlulyuhﬂn Yoar'wlﬂllPEOJ‘Compl“tnd“‘ﬁunfh.‘Nchmbgn“j Year: 1974
Principal Investigators Degree Discipline
D. J. Cotter Pu. D. Horticulture
D. B. Croft Ph. D. Psychologist
J. W. Clark C. E. Sanitary Enginecr
B. J. Reeves M. S. Horticulture
Student Assistants 1/ Degree Held Digeipline or Academic Backpround

(if any)

J. T. Hughes M. S. Botany
plbert Graves B. S. Biology
Kathleen Winkles B. S. Education

A. Research Project Accomplishwents -

The major thrust of activities for the preoject has centercd about testing and
yefinement, and subsequent application of tho residentinl landscape description
questionnaire (RLDY) Lo urban res idential lendscapes.  Waler usage data was
available for most of the landscapes evaluated. The instrument met somantic
and statistical criteria and had a very high reliability. Results now show
that the RLDQ can be used as an assist in ideutilying attributes of a land-
scape which contribute to its overall beaury and these which lead to less
water to maintain the landscape. 7The following four areas are measuved

by RLDQ: harmony, composition, accent and uniquencss.  Unilqueness correlated
negatively with landscape water use petr square foot. Composition negatively
correlated with total gallons applied to a landscape.




Artributes A

The progress was made in obtaining definitive data on the knowledge aboup
water usage by urban dwellers. Two preliminsry studies show consamers do
not have sufficient knowledge on how to use water wigely. Tor cxample,
luxurient water users cousider themselves to be vood stewards of water;
those consumers who felt they could net conserve warer in their landscapes
used twice as much water on Uheir Ioandscapes as those who {eit they could
conserve water. Programs for the conservation of water on New Mezico
State University Campus has been developed end dimplemented. 7T

savings of 37% on fescue and 11% on hybrid bermuda have becn achinved

on campus.,

Cooperative arrangements were made with Las Cruces Munitcipal Water and
Utilities Department for the purpose of counseling with high water users

and encouraging adaption of conservative mecasures.

Publications

e date, water

and urban landscapes, Journal ASHS, accepted for publication April, 1974,

Cotter, D. J. and Fabian Chavez. Facters affecting water application rateg

Cotter, D. J. and D. B. Croft. Water Application Practices and Landscape
: oclated with Residential Water Comsumption. WRRI Report No.
049. November 1974,

Project Status
Project was completed in November, 1974.

Application for Rescarch Results

The results oblained to date suggest that o sivnificent means of voducing
urban water usage lies in the area of consimer cducation.  Application
-

of RLDQ would identify specific landscape artrilmtes conserving of
wiater.
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OWRT Project No.  NJA N CROPLAND Unisn AND AGRICULTURAL WATER DEPLETIONS
e IN NEW MEX:On T
UMEY Preject No.  3109-134 . . L
racceement No.14-31-001- N/A .
COT-COWER Rescarch Categovy: 3-F
Aame aud location of Universi ty Whcre I’z(:_l_u' t is Briag Curricd Gut: D
New Moxico State University, Las Cruces, New Mexico
Proi. }’,(‘i;an“—d‘ionth:M;J_};l%_}_'_____; Yczlr:__;_?zzl’rOj.(‘.omp_lcrt_rd- HMonth: fune ; Year: 1975
Yrincipal Investigators Degrec Discipli
Robert R. lLansford Ph. D. Apcicaltural Econonles
Lobby J. Creecl - ¥. S. Anricnltural Economics

stants 1/ Depree Held HERT
(if any)
James AL Larson M. S. Arricultural Beonomics

A. Reseaveh Project A(;(:on_a_y_:_l_;xv:ii:;}e_z_aj._c_s_:_

TR survey was conducted to deterwine the use of irrigated
cropland in ].9/5, in cooperation with the Sratistical Reporting
Service, Soil Conscrvation Service, and Avticultural Stabiliza-
tion and Conservation Service (all of the U, 5. BDepartment of
Ayriculture), New Mexico Coopevative bxtension Service, New Mexico
State Eangineer Office, and the Mew Mexico Stats Repartment of
Agricualture.

The major irrigated croeps in New HMexico in U973 were: alfalin
234,560 acres; sorghum, 216,210 acres; and cottan, 149,810 acres.
Re ,14(.1vv te the 1972 planted acreage, altall and cotvton dacreased
Ly 9,500 acres and serghum increased by 4,400 soces. These throee
crops aceounted for approximately 57 peyvoent of the total croplaad
in the state ia 1972

The diversioans and depletions for frrigation water in Noew Mexico
woere estimated using the Blaney=Criddic method as modilied by Henderson
and Soreason.

e




Public cations

Agriuultural experiment statlion publicurion to be printed i

Au e,
1975. 5%
Project Status

Terminated December 31, 1974.

Application of Research Res sults
The Staristical chortzng service of the U. 5. Departnent of
Agriculture and the New Mexico State Nepartaent of Agriculivre uae
the data in prepaving svate and covety ostiantes of agricul nral
crops in New Mexico. Data goneratod Teoem this projoct have boen
used din rhe New Mexico State Water Plan., Basic agricultural data
such as Lhese arve used by many organicot ions and

fvms.  Agricaltural
[ivms ave auxious for this type of data. ‘The flew Mexico State Hnglaew?
Office plans to use the data gepcrabed from this preject in preparing
the 1975 Navional Water Assessment. “he frripgation wator use [or ché
L975 Rational Water Assossment will come From acreapes derived [rom
this project.

use of the data generated from this project by
exico SLuLe Engivecr Office in the 1975 jlaticnal Water
Agsgessment, an attempl to refine Lhe data o the 19701976 calendar
years are currently under way.  When this refinement iz counloted,

@ publication for the [ive~year project wili he preparod.
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vroject Mo.  N/A

4 Project Ho.  3109-136 PREDTCTING THE QUALTEY OF IRRTCATLON RETURN
FI.OW
Cwent No.1A=31-00)~_ W/A

COURR Rescarch Category: 576G

‘l[” Location of Uniy PT(LjuLi J;).H01[\ Cavrijed Ont

2 Ess Cxucts, New chlco

IL\1CO Qt te Universit

H

viL hegaon——Month:  July 3 Year: 197_2,_Proj.Complctcdwﬂ-iontb:“;jvg}\‘imw 5 Year: 1974

Investigators Degrec Discipline
Berer J. Wierenga Ph. D. Sail Physics
sdent Assistaots 1/ Degrec Held Piscipline ox Academic Background
(if any) T
tein van Genuchten M.S. Soil Physics, Soil Plant Relations
Susan Gomez B.S. Chramistry

A. HRescarch Project adccomplishments

During the past year a comparison was made between obsecrved ilonic distribution
in large columns aund those calculated using a computer program for the simul-
rancous transfer of water and salts in soils. The observed ilonic distrilutions
were obtained f{rom lavge lysimeters irvigated with saline water of a2 known
composition. Samples of the soil solution were removed through extraction

cups at depths of 25, 50, 75, 100, 125 and 150 centimeters below the soil sur-
r’ace inside the lysimeters. Changes in the cowposition of the dlaladQU vater
from the lysimeter columns was also measured. The agrecment betweoen observed
and cowputed results was good as far as the water movement part of the model .
wos concerned. Obscrved water content generally agrecd wilh measured watoer
contents inside the coluwan. hserved and computed caleium distributions within
the column agreed with a calcium sodium exchangne constant of 3.5 was used in
the computer model. The use of a calcium sodium evchangn coclficient of 0.71

as published in the literature was totally inadequate for the soil in this
study. The prediction of magnesium distribution within the soil profil¢ was
adequate when the calclum wagnesium exchange coctficient of (.87 was usced in
the model. The calciun magnesium exchange conflicient usually found in the
literature ts 0.067.
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Comparison between ohserved and predicted dintributions of chloride, sulfate
carbonates and bicarbonates were gquite sdequate. Jv appears that the computer
model used in predicting the salt distributton s adequate when pruper cocffia
cients are used for the exchange coefficicuts Fov calciun~sodiom and calciuvm-
magnesivm, These coefficients were founc Lo he quite different from those
published in the literature. Values found in the literature were usually
obtained umider saturated conditions. However, this experiment was conductoed
during non-saturated flow and 1t is quite possible that exchange covflicients
determined during saturated condltions arce quite different from those obtaineg
during actual unsaturated conditions as is normally the case under field condi- 3
tions.

In a sepavate experiment the wovement of chioride and tritiated woter was
measured in a field plot at the Plant Scicace Farwm at New Mexico State
University. In most cases there was agrueemaent Lhotween observed and calculated
ehloride distribucions, if anion exclusion, causal by the ioteraction of the
chloride with the clay, was raken into account. Trittum was retarded by the
soil. Therefore, tritium would uot be a good tracsr for following water move-
ment in soils as indicated by these results. The soll at the cxperimental
site was very layered with 65 centiweters of clay on the sandy subsoll.  This
layering of the soil introduced dlificulties in sampling the scil solurtion, ;
especially in the heavy clay layer above the gand. From this data it appears i
Lhat section cups are not always adequate for sampling the soil sojution in

a soil profile.

bh.  Publications

van Genuchten, M. Th., J. M. Davidson and P. J. Wiercnga. 1973. An evalua-
tion of kinetic and equilibrium equations for the prediction of pesticide
movement through porous media. Soil Sci. Soc. Amer. Proc. 38:29-35.

Cassel, D.K., M. Th. Van Genuchten and P.J. Wicrenga. 1974. Simulation of
nitrate aad chloride movement through gavdoena very fine sandy loan.
Procecdings Summer Computer Simulation Gonference, Houston, July 9-11, 1974.

Wierenga, P.J., ».J. Shafer and §. P. Gomez. 1973. Salinity distributions
in lavge soil columns. Agron. Abst.

van Genuchten, M, Th. and P. J. Wierenga. 1975, Simulaticn of Onc-Dimensional
Solute Transfer in Porous Media. Final Completion Report to WRRT,

C. Project Status
Project is complote.
I Application of Rescarch Results

Interest in movement of solutes through soil as measured in thie cxperiment
was expressed by the Euvironmental Tmprovemeal Agency in Santa ¥Fe, New Mexlico,
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CURY Project Moo U NJA L CALCTUM CARBONATE EQUILIBRIA TH SOTLS
AND TRRIGATION WATERS

HSU Project No. o 3109-144
Lprecment Ro.14-31-001- N/A

S CST--COWRR, Research Cntogmry:ngjg

ing Cavried Qur:

New Mexico State University, Las Cruces, New Mexico 88001

Proj. ﬁegannmﬂonth:hﬁggli_}; Ycar{“]B_}Hxﬂ.Complotodm~ﬁonth:wﬂgﬁf_3Q 3 Year: 75
‘Priuncipal Iavestigators Degree

George A. 0'Connor Ph.D Soil Chemistry

Student Assistants 1/ Degree Held Discipline or Acadenmic Backpround
Gt any) e Backpvound

A.  Rescarch Project Accomplishuents

A thorough understanding of calcium carbonate cquilibria is essential
to the development of computer models capable of predicting the effect of
irrigation managecment on water quality degradation In drrigated areas.

The objective of this research were: 1) to develop a model capable of
describing calcium carbonate equilibria in soil solutions, and 2) to
test the model against data for calcareous soils cquilibrated with
waters cof various compositions.

A chemicael model developed previously and capable ol deseribing calcium
carbonate equilibria in aqueous systems copen to the atmosphere was applied
to soil systemws. Published data for large lysincters lvrigated repeatedly
with waters characteristic of Western United States rivers were used to
verify the nodel.
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the model 1s chemically sound and compares favorably with a more
ewpirical computer model developed by the . §. Salinity lLabovatory
which adequately predicts water gquality changos ag a funcrion of
irrigation management. Lacking further vefincment of the models

to include additional soil solid phases, the Salinity Laboratory
model is preferable to the medel basced on purc caleite as dominaur
CaCQq Fform in soils.

Both models are capable of predicting drainage water composition,
i.e. total Ca, Mg, Na, ¥, alkalinity, 304, Cl, pil, FC and SAR given
the irrigation waler cemposition and partial pressure of €Oy dn the
soil being irrigated.

‘ublications

0'Connor, G. A. and F. Cadena C. 1975. "Celcite Pauilibrium in
Mixed.Ton Agqueous Solutions Open to the Atmosphere' . Soil Science
(accepted for publication). Reprint to be forwerdaed vpon publicatios
jate in 1.975.

Project Status

project completed June 30, 1975. Completicn rueport has heen
submitted.

Application of Research Results

A thorough understanding of CaC03 equilibria is cssential fo the
development of computer models capable of predicting the effects

of ivrigation management on drainage water quality. The model uscd
in this study, modified to consider pure calecite as the dominant
CaC03 form in soils, has been used by the U. S. Salinivy Laboratory
with great success. Many other soil scientists ave engapged 1n
similay irrigation wanagement work. The wmodel will be used o
predict the effect of irrigation management on water quality in

a field study anticipated for the near future in Eastern New Mexico.

Work Remaininpg and Progress Contemplated During Mext Year

N/A
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OWRT Project Moo W/A o e
_ . THE IMPACT 0F WATER GUALUTY STANGARDS ON
HMSU Project No. =148 . " ) MAG
WSU Project No.  3109-145 . . WATER UTTLIZATION THOTHE RIO GRANDE DBASTN
Aprecient No.14=31-001- N/A OF N MELLCO

FOST-COWRR Researvch Category: 6-F

(e and Location of University Where Project ds beiny Carvicd Out:
tniversity of MNew Mexico, Albuquerque, New Mexico 87131
Y > ,

Yroj. began—-Month:_ jyuiy 1. 5 Year: 1973 Proj.Completed--Month: yyiy 15 Year: 1975

Pyincipal Iunvestigators Degree Discipline

Dr. Shaul Ben-David Ph. D. BLeoponios
pr. William D. Schulze Ph. D. Fconomics

Asgistants 1/

Sruden Degpree Held PDiscipline or Acadenic Backercound
= ¢ me o s ommmos AT A A TS IS MR S e i [P ¥ Sty

£t
(if any) o

Fogan L. Whitworth MLA. feconomics

A.  Research Project Ascomplishments
The Impact of Water Quality Standards ou Water Urilizaction in the Rio Grande
Basin of New Mexico project has developed a complete model of agricultural
production (for six major crops) and surface water pollurion for the Rio
rande Basin in New Mexico. This model dinciudes statistically estimated
equations predicting (a) the impact of acres planted ou the level of total
dissolved solids in the Rio Crande, (b) the impact of dissolved solids on
yields, and (c) the cconomic losses associatnd with vater pollution.  7This
gimulation model has been then modified to yield a pattern of agricultural
production which wminimlzes damages associaled with water pollution to ’
agriculturce by limiting acres planted upstroan.
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Publications

Hone
Project Status

The project has been completed. The final report is beling
preparecd.

Avplication of Research Results

This study is a continuation of research begun with Project
A-045-NMEX. The results will be of use to all Apercies involve
in planning for the Rio Grande.

Work Remaining, aud Progress Lonrenplated Puring Next Ye

Hone
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W Project No.-_ﬁjEE_nﬂ_ e

Stream Orpanics tou Evaluate Land

gt Yy o e - 1 }
LU Project Ho. 3109-146 . Managenent

Apveement No.14w3l~001"~§[ﬁ_J

FOsTT-COWRR Rescarvch CatchYY{_G”E

;ﬁﬁi_dﬂd lLocation of Unive JI{X“SHCIC PZOJPC[ is nr1nr_ﬁnlr.:d On!'

University of New Mexico, Albuquerque, New Mexico

o —am o e et e T S A A i 2 o o A e e e e e s e m e mw a . a  e————

fyoj. Began——Month: July 3 Year: 1973 Proj.Coupleted~-tonth: De cember . Year: 19/4

‘vrincipal Iovestigalors Degree Discipline
Jawes R. Gosz Ph.D. Yorest Ecology
Mary Barr Ph.D. Plant Biochemistry

Studeat Assislaots 1/ egree leld Discipline or Academic Backgsround
igtaats L - - e BRSNS i
(if any)
Stewart Bergman, M. 8. Ovganic Chemistry

i, Research Project Ac complishuaenls
The type and amount of organic matter, particulate and dissolved, present
in surface water has a very real effect upon the ccological status of
the stream itself as well as downstream ecosystems.  The objectives of
this study were to evaluate the quantity of certain N and C compounds in
stream water [rom 4 communities; pine and juniper, mixed conifer, spruce
and fir, and aspen. These studies were performed on gauged waters sheds to
calculate absolute quantities. Significant differences were found botw en
the streams of different vegetational communitics. Concentrations of
inorganic N and digsolved C compounds weie highest in the stream water
of the mixed conifer community. For ecach community the highest con-
centrations-of all compounds occurred during the high streawm dischavge
following snow melt. Concentrations of tannin and lignin also were
highest in the mixed conifer community while phenol concentratious
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.

were high in both the mixed conifer and aspen comminities. A number
of factors are involved including organic matter acceumtilation,
decomposition rates, plant tissue composition, evapotyanspivation,
and stream discharge.

Publications

Gosz, James R. and Mary L. Barr, Ngrream Orpanics ro Evaluate Land
Management,' WRRI Report No. 051, Decembor 1074,

Project Status

Completed

Application of Research Results

studies of this type are rare, hence this study hag provided useful
information to researchers in similar fields. PRoth the U.5. Forest
Service and the U.S. Geological Survey indicared an interest ia this
project and have been sent the complction report. Water quality can
be a valuable tool in evaluating land management activities.

s .




Lpreement No.14~31~001ﬁmnﬂf5

CCST-COWRR Research Categovy: I7F

45U Project No. 3109-201

CURT Troject No. N/A TRICKLE [REIGATION OF COTTON FOR

OPTIMIZING WATER U818 FEFICTEHCY AND
T S i e e e ENERGY CONHERVATION

we _and Location eof Universicy Where

vew Mexico State University, Las Cruces, New Mexico go0m

4

Proj. Began~~ﬂonth:;{ﬂ£§_ s Year:ﬂ{?fﬁ_?roj.Completed—~Nonth:L:E”“7 - Year: 1976

Principal Tovestigalors Degree Discipline
p. J. Wierenga Ph. D. Soil Physics
J. L. Fowler Ph. D. Plant Physiology
Srudent Assistants 1/ Degree Held Discipline or Academic bBackgrouncd
e . L A D G e R
‘ (if any)
Yred Byherabide B.S. Horticulture

A. Xeseavch Project Ace

The installation of the trickle irrigation system vas completed in May, 1975.
A crop of Upland cotton, Strain B8040, was immedintely planted and drrigated
up. An carly maturing cotton atrain was usad in liew of the Acala 1517-70
proposed in the project outline because of the late planting date. Both
conventionally spaced cotton (40-inch rows) and double rows on &0—inch beds
were planted. The stand vanged from adequate to poor and will adversely
affect the yield of the crop. Failure to obtain a good stand can probably
be attyibuted to the lack of a firm seadbed. Weeds have been a severe
problem as no herbicide was applied to the plots and machine cultivation

has not been adequatc. Beyond the installation of irrigation system and
cstablishment of crop, no research cbjectives have been accomplished.

The project was funded too late (July 1, 1974) foyr cstablishment of a

cotton crop in 1974.
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Publications
None

Project Status

Project will continue through the next {iscal year.

Application of Rescarch Results

This project supplements project 3109-313. The results of both projects
will be of interest to the U. §. Environmental Protection Agency, Buvreau
of Reclamation and the Elephant Butte and Fl Poso Improvement Trrigation
Districts.

Work Remaining, and Progress Contemplated During Mext Year

Essentially all the objectives of the project are yet to be accomplished.
as

It is anticipated that progress will contiunue as per outline for the
1975-76 fiscal vyear.
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sy Project Mo. 100~
’ jee AN092202 e Ust, ECONOM G G- ENVIRONMENTAL RELATIONSHIPS
Cceoment Na.14-31-001- W/A oo

St

U Projoct MOO NJALL oL e e i
REGTONAL WATER MANAGEMENT WITHL FULL CONSUMPTIVE |
|

CHT-COWRR Research Category: | 3-F

{ﬁn lr”T Out:

Unlvnr..1ty Uhoxv I’rcuer is }mx.w

and Jocation

vow Mexico State Univers 1Ly, Las Cruces, New Mexico

Proj. Begaan-—Month: July 3 Ecvr‘197[ ?roj.Completed--tooth: June ; Year: 1976

Principal Invesripators Degrec
Robert R. Lansford Ph. D. Agricultural Economics
Student Assistants 1/ Degree lleld Discipline or Academic Background ’
. B iedi vyt Tl ooty iysi Ay L

T (if any)

None

A. Research Project Accomplishments

A. Research Project Accomplishments
Afraer several atteapts, a model has b
identified and mcthods of obtaining it outlined.

~on chosen and the needed data

B. Publications
None.
C. ProjecL Status

Project will continuc until June 30, 1976,

D. Application of Research 1 Results
The Water Quality Section of the New Mexico Envivoumental Improve-

ment Agency has indicated a styong jnterest in the results of this

project.
Next Year

E. Uork Rgma1n1n0 and Progxes%(ﬁntotpldtod Dnrvab_

All of the analysis should be compleled and a manuscript prepaved

during the next fiscal yeanr.
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OWRT Project No. /g
B PR HISTORY OF Till BLEVIANT BUTTE
NNSU Project No. 3109-203 TRRIGATION DTS TRICT

Agreement No.lhm3l—OOl—hmﬁ[§;p

FCST-COWRR Rescarch Cat coory: 4=

Hawe and Locatdon of University VWhere Project

- Being (lgrqjgikhOut:"”

New Mexdeco State Undversicy, Las Cruces, New Mexico

Proj. Began--Month:_jan. Year:1975 Proj.Complotead - Honth: Aug. ; Year: 1975

Principal Investigators Degree - Discipling

Paul Lester B. S. History

Srudent Assistaats 1/ Degree Heold Migselplive or Acadumic Backpround

(if any) -

N/ A

A, Rescarch Project Accowplishments

Thus far research at the New Mexico State University Library has led to man

v
4
different sources. The U.S. Statutes at Laryce, lHouse Frec. Documents, Senate
Fxea. Documents, the Congressional Reecord, llouvse Reports, Senata Reports, the
El Paso Times, and various other sources concerning the Elephant Butte project
have been used.

B. Publications
None
C. Project Status
The project will continue through the sumnor.

D. Application of Research Results

This project will be of use to the Elephiant Butte Trrigation Discrict
for Educational and Promotional purposes.



E.

Work Remaining, and Progress Contempliated During Mext Year

This dncludes more research at the New Mexico State University
Library, a trip to the University of Texas at El Paso Library
to look at the International Boundary Commission papers, per-
sonal laterviews, and finally the actuval wviting of the paper.
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SR Projoect NO.”“EAA~“M _____
HSU Project No. 3109-308 QUALTTY AHD QUANTTY OF RETURH FLOW a3
mem e T s s T T T THFLUERGED BY TRTCKLE ARD SURFACE TRETCATION

serecment No. 111"31““00}-“»w1\‘//\-- -

CeST-COWRR Rescarch Cavegovy: | 5-G

lgiug Carrivd Out s

New Mexico State University, Las Cruces, New Mexico 88001

rroj. Bcgan-~Monch:_”gg§jmhm; Year: 1972 Proj.Completed— Honth: Dec. s Year: 1974

}:jncinal Investigators Degree Diﬁ?jﬂliﬁﬁ

vater J. Wierenga Ph. D. S0il Physics

Ted. C. Patterson M. S. Agriculrural Engiocering
Srudent Assistants 1/ Degrce Held Diseipline or Academiec Buckground
MG A T e o 7 Y L e L T T R

(if any)

kon van de Pol B.S. Water Science and Engineering

James Sisson M.S. Soil Physics

Bill Boyle B.S. Chemistry

A. Research Project Accomplishments
Ficld studies were conducted to estimate the effects of improved irvigation
methods on the quality and quantity of weturn flow to the Rio Grande. The
studies included monitoring wells and a major drain in the test araea, evaluating
4 trickle ivrigation system and the evaluat ion of improved surfacce irrigation
management. Due to stratification and spatinl variabilitcy of the solils studled,
wo estimate or return [low quality or quantily could he made. 1r was shown
that a positive salt balance could oceur and that salinity was affected by
the degree of wetting and drying of the soils. The trickle irvrigation vegime
was shown to be capable of accumulating salts in the vnderlying sands and :
beyond the rocls of cotton. Cotton yicld and quallity were presented.  The
water quality and quantitvy of flow for a major drain in the area vere presented
and the scasonal quality of the test wells digcunmed,




B.

k.

Publications

Wicrenga, P'.J. and T. C. Patterson. 1004 Quality of drrigarion return
flow in the Mesilla Valley. Proevecdioags of the 10Ozt Iaterantional

Ve

Congross of Soil Science, Mosrow, fhsin, fognse 12-20.

Pacterson, T.C. and P.J. Wiercenga. 1974, dyripation return {low ay in- g

fluenced by drip irrigatiou. Preceedings International Drip Trrigatiog
Congress. San Diego, California. July 714,

Wierenga, P.J. 1973. Irrigation manascment aud its effect on the quality
of drainage return flow. Abstract in Science and Man in the Americasg
Desert and Arid Lands Central Theme, AMAS, Mexico City, June 20 -
July 4.

Wierenga, P.J. and T.C. Patterson. 1975. 7The Influence of Trickle and
Surface Irrigation on Return TFlow. Completion Report Prepared for
Office of Rescarch and Monitoring, U.E. Eavironwental Frotection
Agency, Washingtoa D.C.

Project Status i
Project is conplete.

Application of Resecarch Results

Organizations that have an Interest in this project are the City of
Lag Cruces, the Burecau of Reclamatico, the Eiephaont Butte Irrigation
District and the Envirommental Improvement dgency in Sanea Fe, New
Mexico.

Work Remaining, the Progress Coutemplatsd Huripe Next Fenr 2
None -
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OWRT Project MNo. MW/A

48U Project No. . 3109-313 , DEMORSTRATICH OF KR

. SALIRTTY CONNTROL N
Caereoenent No.lﬁ~3l~001ﬁﬂwﬁfﬁ

WITON RETURN FLOW,
IR UPPER R1O CRARDD

2~

SUOT-COWRR Rcscarch Category: 5-G

and Locatioa of bnxvor 1Lv Where PIOJO Lt is _LLlnw Cavried Dut s

\,

tow Mexico State University, Las Cruces, New Ac(jco
How .}J_Q‘CJF.QWIRQI'J.LLLLEL_(.’{ Mindon  and Techuelogy,._Socanie, les . ’v"/lg 0

Proj. Began--Month: Feb, 5 Year:]1975 Proj.Completed-~Menti: Jan. ; Yeay: 1978
Principal Investigators Degrec _ Discinline

Robert R. Lansford Ph. D. Agricultural Economics

eter J. Wierenga Ph. D. Soils Paysics

Tercry A. Howell Ph. D. Agricultural Engineering

Lynan W. Gelhar Ph. D. liydrology

Charles M. Hohn M. §. Agricultural Engineering

Gene Q. 0tt M. S. Agricultural Engineeriog

James Y. Sisson i. S. Soils

Bobby J. Creel M. S. Apricultural Economics

Frod Eyherabide B. S. Hovrticulture

Vijay ?. Singh Ph. D. Hydroloay

Student Assistants 1/ Degree Held Disvipline or Academic Dackground

(if any)

Charles Siepel B.S. Agricultural Economlcs
Ming--Sun Soung B.S. Civil Engineering

Mark Stilson B.S. Agricutiural Engincering
r. David Updegraff B.S. Hydrolagy

A, Rescearch Troject Accomplishments

This phase of the resecarch effort has entailed primarily planning and
construction of physical equipment and structurcs, obtaining and
testing of computer medels, and obtaining cooperative agreements with
the farm manager on the demoustration farm,

B. Publications

None
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C. DProject Status

The project began February 16, 1979, and is due to terminate
February 15, 1978,

D. Application of Research Results

The U. S. Eavironmental Protection Agency is very interested in the
reduction of salinity in the Upper Riv Grande and are supporting
this project. The Elephant Butte and Bl Paso Improvement Irrigation
Districts, and the PBureau of Reclamation are concerned with the saling
irrigatrion return flows to the Rio Grande and are following the
projoct closely.

E. Work Remaining aud Progress Contempiated During Next Yest

-~

The demoustration farm will be monitored closely during the current
crop year and methods will be devised to reduce return flowvs and
implemented during the 1976 crop year. In addition, a hydro-
salinity model is being tested and will Le refined during the

next fiscal year.
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CURT Project No. N/A

iU Project No.  3109-401

. reement No.14-31-001-

N/A

FBT-COWRR Research Category: 06-B

cow tlex

aud Location of University Where
ico State Umiversity, Las Cruces,
ow Mexico Institute of Mining and TechgglquLmﬁqﬁgyrn>_Ngw

0. Began—~ﬁonth15cpxm_w_; Year: j1q74Proj-Completed--Month:

Principal Investigators

. R. Lansford
3ill Schulze
Lyno Gelhar

Ray Supalla
Shaul Ben-David
A. R. Sanford
Marshal Reidter
Sranley E. logan
druce Wilson
3111 Gonrman

‘om Stevens
James A. Larsou
¥, Igbal Akhtar
Kichard W. Mead

Fred Reach

Student_Assistants 1/

Jim Brown
Zamora

Jennifer

Degrec

Ph., D.
Ph. D.
Ph. D
Ph. D
Ph. D.
Ph. D.
Ph. D
h. D,
Ph. D.
Ph. D.
Ph. D.
M. S.
Ph. D.
Ph. D.
Ph. D.

Degree Held
(i{ any)

B.S.
B.S.

FEASTRILITY
ENERGY WATER COMPLEZ TN THE TULAROSA BASIN

ject is Deing Cardae

STUDY FOR ESTABLTSHMENT OF

d‘OuL:I. T .

New Mexico, lniversity of MNew Mexico, Altuquerque

Mexico

CAunpust 5 Year: 1975

Discipline

Apricultural Economics
Feonomics

liydrologist
Apricultural Economics
Yeonomics

Geoscience

Conscicnoe

Fuclear Fagineering
Chemical Engineering
Agricultural Economics
Agricultural Ecounomics
Apricultural Feconomics
Agviculiural Economics
Huclear Engineering

Feononics

DiﬁpjiigywigyAﬁcadcmﬁc ankgruund

Chemical Enginecring
Feononices

i
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Progress

Rescnrch

ou 2'
investiga

has been wor“ud out for a pre-preliminnry cconomic {easibility study

for an en
personncl

participants in the vesearch effovt.

Members of the reseavch team ave cooperating with personnel from
Los Alamos Scientific lLaboratory in preparving a roscarch proposal for
submission to the U. 5. Energy Researvch and Development Agency [oy
addivional fuaading for this project.

6.

”uo]la&Ll

Nouae

Project St
Proje

The Tularosa site has been sciected as the study sice.

Project Accomplishments
coordination meet ings have been held berween the rescarch
rors, and a coordinated plan far carrying out the resecarch

crgy-water complex in the Tularosa Basin,  To addition,
from Los Alamos Scientific labovatovy have become active

to bate ‘

Tha pldnt size has been set o 2000 mepawatts of electricity

to prnoucc one-half milldion acre-feat of desalted water.

Two arcas have been ddentiiicd ao possible water-well field

aveas; one in the vicianity of Tularosa and one near Ovogrande,

Nuclear power concepts are being roeviewed as they relate to

Jacpe wulti-purpose applications,

Possible peothermal sites in rhe Tularosa Pasin are being

exploved.

Dasalting tochneloegios and saline water vesources are belng

reviewed to design a desaloing syston that will taken iunto

accoual the type of mincra that potentially can be recovered,

A sarvey of land ownership and usc is currvently under way o

help din determining po[nnLidl siten for the energy-water compley

location of reservoirs, and irrigaicd agricultuwre areas.

Bconomic surveys of Lh Tularosa Basin are being conducted to:

a. determine the present cconomic structure of the Tulavosa Bagy

b.  evaluate the market poteot tal for power, agrvicultuval produQ%
and water.

¢. estimate the value and mavketability of recovered miocral
by-products.

d.  evaluate recreational potential resulting from the project
compiex.

c. determine the feagibility of a ltarge-scale lrrigation projeey;
uging desalted water.

"l
&

t
1

y

OH >

111 tervwinate August 3, FY75.
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D.

E.

i\_pplu‘aLmn of Researeh Results

The data g,um- rated From This project will be utilized by Los
Alamos Scientific Laboratory in a feasibility stedy for ostablishing
an energy park (10 to 10 1000-megawatt peneral ion pl:mts) in the
Tularosa Basin of MHew Mexico in copperval ivn with the Federal bDnergy
Administration and the Fnerpy Res carel and Develoepment Administration.

e ek e PR

_‘\’O_QQMRgmn ining ,md 1’10010 35 (‘(mt mty‘l(uul H\l."m“ Fet Year

The LL“IS)IbJ} LLy lud}f will be complc Cod and oomanuseript pripiaged
by August 30, 1975.
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Faralitianne  aveas o~ -

e e e e m o S e e e e mmam At M e s e I o . e e e e e e m m e
.- - ag—

o trojoct No.  W/A
. Rio Crandc Wator Ounlity Basc-Line
iU troject Wo. 31097317 L ;tld) ¢ ¥ 1t

. I 230 b S S S srudy

cement No.14-31-00)~ N/A

C 5 TCOWRR Rescarch Category: 6-D

sity Where Project s Beluf

a» and Location of Unive:

e Mexico State University, las Cruces, New Mexico 88001

ol Began——Month: Jan. _ o Yeavr:i]h

i

gaters Degree Discipling

Johin W. Hernandez Ph.D Water Resources
Robert McCaslin Ph.D. S0il and Water Chemistyy
sndrew Bristol M. 8. 911 and Water Chemistry

e - ——— A

Lidunt Assistants 1/ pegree Held Discipling or Acaderic hackpround

(if any)

. Civil Engineering
. Civil Engincering
. Civil Engineering

o2}

walph Stumpff
Williaw Horne
vobert Hill

sleu Ford - Civil Engineering

woTd W
ww

it

U

4. Bescarch Project AccomplishmeRts

The purpose of this study is to provide a basc-Live for water quality
under varying seasonal conditions for the Rio CGrande Project dn Texas
and New Mexico. This rescavch program was initiared in January 1975
with a scries of discussions with representatives of the Bureau of
Reclamation, the Elephant Butte Irrigation District, the U.8.G.5.
Mesilla Valley Ground Watet Study and the Hew YMewico Water Resources
Rescarch Institute. Sampling stations, procedures, and schedule were
agreed upon and the chemical, biolegical and phynical parameters Lo he
evaluated were cstablished during the course of these sessions. Fivst
quarter activitics dealt mostly with preparations for the program
sampling and analysis.
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The study incorporates the collection of water sasples from 45 different
points on four occasions. The dates for these sampling periods were
selected to represent different water-uses and seasonal conditions. As
of July 1, two sample collection yuns have been completed, the first in
March and the sccond in June. . ’

During the second quarter, the second sample collection period was
carried out over a three day period in mid-June. The higher water and
air tempevatures encountered made it advisable to take samples back to
the laboratory for analysis as soon as possible after collection. This
resulted in a three~day sampling period rather than two as dn the March
collection run.

Some minor problems with the fecal coliforn analysis surfaced duving
the analysis of samples frow the second run. They fecal colifors
procedure incorperates technigues that ave sensitive to the test
cnvironment. Variations in temperature within an incubator way have
caused some of the results to be questionable. After modifications o
laboratory equipment were made, a supplementary sct of samples was
collected a fow days after the initial period and thosgie samples were
evaluated for fecal coliform content. No signilicant inconsistencics
were noted in the results of this second sck of avalysis.

"“he collection of existing water quality data for the RKio Crande Project
area was continued during the sccond quarter. A graduate student with
computeyr prograwing aad statistical analysie cxpeorience wasg employed to
carry on this work. Efforts at generalization of the data using vavious
curve-fitting techniques were continued without much success. Visits
were made to the Bureau of Reclamation and the U.S.-Mexico Internntional
Water and Boundary Commission offices in Bl Pasc to discuss the avail-
ability of data not yet in published form.

Other accomplishments during the period April 1 to .Junc 30 were a2 review
of data frow the first sampling run, minor adjustments of sampliung
Jocations and the addition of surfactants as 2a parameter. Mo eflort

has been made to utilize the results of the variocus analysis on the
samples collected to date. Most of the chemical analysis for the

second set of samples have not yet been complaetod.

Pyblications

Project Status

™m

Mhis project will continue into the new Piscal yoar.




D. Application of_ggggqggh_ggsulg§

This project is funded by the Bureau of Reclamation. The results
will be of use te that agency.

E.  Work Remﬁénngnggngroqress Conggmgigtqg Puring Mext Year

e 4

Sampling and analysis will continue as scheduled.  The final report 3
will be written. This report will dnclude a summary of atll availabloe 3
USGS, EPA, and IWBC water quality data for the region as well as rhe :
data collectod during the study.
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ANNUAL REPORT - TRAINING AND EDUCATION ASUECHS
OF THE WATER RESEARCH PROGRAM UNDER P.i.. 88-379

New Mexico SLate University (NS}, University ol ew Mexico

(or College) (UMY, New Mexleo Instlvute of Mininpg & Technology (eAnat)
T SE TUTORMATION SPECIFIND BELOW FOR THE UNIVERSITY AT WALCH TIE WATER

COURCES RESEARCH INSTITUTE OR CENTER APPROVED UNDER P.I.. &85-379 IS LOCATED,

. FOR OTHER UNIVERSITIES WITH WHICH THE INSTITUTE OR CENTEE 15 COOPERATING.

L vOTHE STATISTICS ON ENROLLMENILS, NUMBER OF STUDENTS GRADUATING, EMPLOYHMENT
L APUS OF GRADUTES, NEW COURCES, ETC., SEPAYATE FOR FACH UMIVERSITY. T

CECOCNIZED CERTAIN OF THE REQUESTED DATA ON STUDENTS MAY ROT BE RFADILY

VA YTABLE,  IF SO, PROVIDE BEST ESTIMATE FIGURES. 1IN OW-9, DATA ON STUDENTS
Lo BEQUESTED ONLY YOR THOSE STUDENTS WO RECEIVED EMPLOYMENT AS RESEARCH
ST OR OPROGRAM ASSISTANTS THROUGH THE P.L. 88-379 PROGRAM. 1¥ EXTRA
. MO 1S NEEDED, ADD PAGES AND NUMBER EACH CONTINUATTON ITEM T¥ THE ORDER
TN BELOW,

During period since last annual report was submitted provide information on:
(See footnote L/ below.) o

'{1) New watcr resources related courses developed. (Cive tiltle, state

' whether interdisciplinary, and give brief description of course, Please
indjcate if any of these were outgrowths of T'.L. 88-379 program activ-
ities.)

NONE

!

(z) Water resources related staff members added to [311 new positions.

(1ist highest degree obtained and scientific discipline. ITndicate which
ones reccived any salary from P.L. 88-379 funds. Do vot list staff
replacements. )

NMSU - Terry A. Howell, PH.D. Agricultural Engineering

. fur inteunt here is to obtain information on improved academic capabllity for
ey resources research and training. Indicate f[or cach position, research

j1ity or other item, whether support was provided in whole or in part through
[
: S.».

94-379 funds, or from other sources; however, also list juprovements sup-

Lried by State or other funds.
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Interdepartmental, interuniversity agrecment between New Mexico State
University and New Mexico Institute of Mining and Technology, WRRI
Project 3109-313, "Dewmonstration of Irrigation Return Flow Salinity
Control in the Upper Rio Crande,” Funding: Envirommental Protection
Agency.

Incerdepartmental, intaruniversity agrecment between New Mexico State
University, University of New Mexico and New Mexico Institute of Mining
and Technology, OWRR Project No. A-045-NMEX, "Analysis of Alternative
Water Use Futures for the Rio Grande Region in New Mexico."

Interdepartmental, interuniversity agreement between Texas A & M University,
New Mexico State University and University of New Mexico, OWRR Project No.
5-046-NMEX, "Regional Water Management with Full Consumptive Use."

Interdepartmental, interuniversity agreement between New Mexico State
Univevsity and New Mexico Institute of Mining and Technology, OWRR
Project No. B-037, "An Interdisciplinary Analysis of the Water
Resources of the High Plains of New Mexico."”

Kegional Agreemant botween Texas A & M University, Texas Water Resources
institute, and New Mexico State University, Water Resources Institute,
OWRR Project No. X-134, "Systematic Analysis of Friority Water Resources
Problems to Develop Comprehensive Research Program for the Southern
Plains River Basins Region."

Regional Agreement between Colorado State University, Environmental
Resources Center, and New Mexico State University, Water Resources
Rescarch Institute, OWRR Project No. X-138, "Development of a Colorado
River — Great Basin Regional Framework for Water Reseavch.”

Interdisciplivary, interuniversity, interagency propesal submitted by

the New Mexico Resources Research Tostitute and New Mexico Envirommental
Institute to The Pan American Health Organization for final review, WRRI
Proposal No. 008, "Rio Grande Regional Enviroumental Proiect (A Preliminary
Proposal for the Prepavation of a Research Design that will lead to the
Development and Implementation of a Model Environmental Management Plan

for an Interstate - International Region)."




Iorm OW-9 (1972)
’ | Page 3 of 7

Number of students receiving employment as reseaxch project or program assiste-
anty through the P.L. 88-379 program. (Include only those students, both con.
tinuing and graduating, paid wholly or in part with P.L. 882-379 funds during

2

the past fiscal year.)

NEN_MEX[CO HIGHLANDS UMIVERS 1Y ’
No. by Sclentific Discipline or
Category of Major Field of Study (’Wlk“ﬁ?tlnb, ;

_.Students Biology, Fconomics, ctc. 2/
gcicntlLlc DioClL}]JL of Student VI:;@:;

(1) Undergraduates

z

Chendistry

i b ik e v i e - .

e

- ————— 4

———————

«2) Master’s Students none

————————

———————

T A T AR R I NN R .
PRI - ,..,..J,i .2 [N RPN (}jﬁ,:,,;:’(“

13
projectis--no: to depariments In which PO e Le Gy e,
- v
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Farm 0&7-9 (1972) ; ;
- . Page 3 of 7 .
suaber of students receiving employment as_rescarch project or prograt asyist- :
ants throupgh the P.L. 88-379 program. (Include only thone students, both con-
tinuing and graduating, paid wholly or in part with P.L. 88-379 funds during
thie past fiscal year.) . _ , ATy RIS O3 :
NEW MEXICO INSTITUTE OF MINING AND TECHHOLOGY ]
No. by Scientific hiscipline or . .
Category of Major Field of Study (Enginecring, :
_ Students Biology, Fconomics, eotc. 2/
Scientific Discipling of Student Number
(1) Undergraduates i
Tt Biology o 2 3
Bio-Chemistry 2\
hemistry 3
Environmental Inyg. 1
Geology 2 !
Pre~Veterinary 1 ;
>
{
|
|
T ‘ i
(2) Master's Students Chemistry 1 |
o t
Ceology 2
— t
Microbiology 1
Physics 1 ’
‘his refers to educational background prior to employment asn research assist -
on P.L. 88-379 projects~-not to depariments in which projects are beinyg con-
At .
L,




NEW MEXICO INSTITUTE OF MINTING AND TECHNOLOSY

. FORM OW-9 (1972)
Yave & of 7
(Continuced)
T Mo, by Scientific Disciplive or
Category of Major Vield of Study (Fngineering, ;
Students Biology, Bconomics, ete. -
Scicentific Disclipline of Student Humber 2
(3) Doctoral Studeats N ) Hydralagy o 4

— e o i ;
;
» H
!
4y vogsrdoctoral Students None - N :
|
s e - e i S s e s i senen R — ;
z
PR - m———— I AU S e — 3
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. ape 3 of 7

Humber of students receiving employment as rescarch project ov program assist -
Liliias . - s L  SEPAAPIIPS SR R

ants throuph the P 1. 88-379 program, (Include only those students, both con-
il -~ 5y hd AR AL Aot SRRV

. » 1y P B Y < N
finuing and graduating, paid wholly ov in part witho PLoL. 68-379 funds during
M “]

A

the past fiscal year.) NEW MEXTCO STATE UHIVERSLTY

No. by Scientific Discipline ov
Category of Major Field of Study (Engincering,
b >

2/

Students

Student Humber
(1) Undergraduates o ‘
T - Chemistry - ) B L
Civil Euginecering 1
(2 Master's Students Agricultural Fuu. 1
Agricultural Feon. S

Biology 2

Water Scicnce 1 . e e
Chemlecal Engincering 1

Chemistry 3

Civil Engineering 7
Education 1

History 1

Horticulture 1

Hydrology 2

Microbiology

'his refers to educational background prior to employmenl as reseavrch assist-
s PLL. 88-379 projects--nut to departments in which projects are being con-
A e Lo

{od.

95

SO e (_1,972)
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NEW

(Courinued)

e e e b e

Category of
Srudents

{3)- Doctoral Students

FORM

tapc

MEXICO. STATE UNIVERSITY

No. by Scientific Piscipline or
Major Vield of Study (Foaglneering,

Biolopy, Fconom ics, etc,

OW-9 (1972)
() (‘:f 7

Seicntific Discipline of Student

Number

Animal Science

Chemical Engineering

Civil Engineering

Soil Chemistry

Soil Physics

‘ -
{4) Yostdoctoral Students None
+

a6




Humber of students receiving employment as rescarch project or program a

Form OW-9 (1972)
Page 3 of 7

oo 1o b
SLLHT -

anty through the P L. 8§8-379 program.

(Include only those students, borh con-

I
L
+

“

w past fiscal year.)

Category of
Students

(1) Undergraduates

0

\'1

{2y Master's Students

inuing and graduating, paid wholly or in part with P.L. 88-379 funds during

UNTVERSTTY OF NEW MEXTCO

No. by Scientific blscipline orv
Major Field of Study (Engiucering,
Biologpy, Economics, etc. 2/

Scientific Discipline of Student

Runbey

None
Bioloomar 1

i S 4 ot ——
Ecology . 1
Economics 1

Jhis refers Lo educational Lackground prlor to employment as research agsist-

an PLL. 885-379 projects--not

TG,

to departmentg in which projects are being con-

S

~
<3

T

SRR



(Continued)

Category of
Students

3) Doctoral Studcaols

(&) Postdoctoral Studenls

UNTVERGLTY

OF NEW HEXTCO

No, by Scientific Discipiine ox
Major Field of Study (Engeinecving,

Bioloyy, Fcounomices, ote
UMY & S S GNP - . ——

Qeientific Discipline of Student

Botany

'
"z
—
-
[

o

v

-
N,

Nuwbor’

]

City Planning 2
Economics 1

Organic Chemistry

L

wone e -

(e

v
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FORM OW-9(1972)
Page 5 of 7

€. Emplovment status of majors in watrv-related (ietds who praduated durin.
the school year ending about June and who veeefve Vol 88-379 suppare,

e e e e e e e e 1 S et ke i o e v e o ot e+ et et e o 2 o+ e+ RS

_ CATEGORY O SCHOUL YEAR GRADUALE ™™
, . BY DEGREE OBTAINED

1 b, e e e T e e e M

e EMPLOYMENT STATUS Rachelor's |Haster's Doctoral

P _ e begree | Degree | Degree. | Total

', Mo. employed in water—-related
positions in:
) Total ———-

Federal Agencies-————m——oean 0 -+ (1) G T ¢ ) iy

State & Local Agencieg———e—— - 1) C1) ( ) ( 2 f

University oxr College-——mm—merd ( ) (2 ) ( ) (

Ny
~—

‘ Other = Including private ' : '
; EenLerprise e ( 2 ) 1) ( ) (:

. Bo. gradoates returning to school ,
for advanced degree————m—mmm ol 6 . ;
: 13
b.oHo! going into military i
S /
» - F— E
. Moo unemployed or working in ,
GLhicy Tieldsm— o 1 . 4. : '
. 5 _
o Ho. status unkuowne——-s oo
¥
e e SR S S R §
;

11

-
w1
Mo

i
i
¥
¥




PO 0w-9(1972)
Pape 6 of 7

cwploymant of those school yeat v raduates who received PLLL BR-379

and who are known to have pounce inta watcer-velated pos I"lrs .
t!umbov should agrec with total linted under {tew 1 of e U (E[:}g para-

gt

craph MCL 0 Gradoates cnralled for Turther couvase work o tvain{ag shontd
not be listed here as coployed.)

CATEGORY U1 OO0, YEAR CRADUATYE |
aeber of Graduates Enpaged in ""3' ”'—“"”" OWTAINED l!
i { Doctoral T
%ﬂvuyvv |__Degree | Total
|
|

e Ry Wy R R

nﬂfelmKClﬂth Jork lu: Baﬁhulor
Degree

astey Yl

‘4. Federal Agencies:

-' 1’1‘:\mar.L.“i.v Regaar Qllm—m—m — o e
}_umau ly Plafmlng -------------------
Primarily Develonment-———-——r———-=
Primarily Operatio: Rt t—

Pr imarily x{qnaccnaan ____________
. OU‘-GY OE__}],f‘z‘_«._w_gii‘xom1-m~—~—-~-~—~——--—_—~.

—

£

[aW

)
.

ASASE: . S EU P S—— R | :
'rmrilv Rr’s eavct \_«_——*———v———-—--»-—v | o " ‘ i

SR S 2 i
mm‘il : I’lemn 'Lm'-—
o e i RO S SRR

SN SSUI SOOI IO BT

N 1'1‘ imarily P1: -nn ing-
c. Primavi llJ_I_?:_\_f_fg.wcglugﬁ::

¢ r L]_y l)~*ve1 opment- ST SRR N I |
i ily OL!_L‘ rations . ! i
Ly Operaltions [EUNUUURS SRR SO . . ;
N rdly ) JT e —— E——— i
f. Other or n e _ !
;’Iim uly o e e
B T .
. } dmarily | 2 ;:
.o w'vlnarﬂy Iu B 2 o
4. Other or not ) *"
Ui not, (R N X
]
C Cthex - nc]udm” Private Fnterpvisc: \ i :
: Pljmat ily Reseavch—————wmom=— - —— R o, i
13

¢. Primerily Operation: i -2 o
¢. Primarily Managemenl-———--77 A 1 i
£. Ogher or noL KN O P mo o v s o 8 ) ) 1
RO SRS S D S ] ;
é
R R T R 1 20 ;
j

L]L‘(\.(*rl summary of ahove data —- from the "Total” colu

et (1Aa, 1ba, 1ChL, 1CC& IDa) mmmmmm oo

T Y0 P

Development (LAc, IBC & IDC)mmmmmmoommm s s = mos i mm i e o o

Orerations (LAd, ABd & LDU)mmmsmmmmm mmm s smmmo i o oo 5
!

Monapenent (Ae, 1

Lo G LD ) = mm e o e 1 _ r

N not include nere studants working as resecavelt assisrants and zvco!v-m

vinrge oredits.,

100



Ldeatify by name and discipline and briclly describe inTLnTr?x,qu‘é?y, In
which the institute program, in the past year, has resulied in ‘nd1v1dna?s~
ether thsn studeants, doing vescarch or tcach{ngifn the water resources flceid,
who, previously, were not [nvolved (o water work.

None

T A s et et oo

Cite any instances you know of, in which individuais who previously served ag
student research assistants on P.L. 88-379 projects, are now serving.us
professional investigators of P.L. 88-379 projects following graduation.

Ho not dnclude individuals reported In this category last year or before.

Fred Roach, Ph.D., Ecénomicé, UNM,“.

Project B-~046-MMEX and 3109~401

James Sisson, M.S., Soils, NMSU,

RN

roject 3109-313
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