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DIRECTOR'S REPORT

by
John W. Clark

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

While science and technology are enlarging the range of possible alter-—
natives 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 Gffice which found that in every river basin
studied the quality of water has deteriorated in recent years. This
situation is symptomatic of the fact that we have not achieved a sufficient
understanding of the basic dimensions of the problem. Much has been
accomplished, much more research is necessary.

Water is the most limiting resource in New Mexico and the water that we
have is the State's greatest asset. Surface and subsurface water is used
to supply growing municipal and industrial demands and to irrigate the
land. According to the Senate Select Committee Report of 1961 and the
Water Resources Council Report of 1968, a major part of the State is 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 region, those few perennial
streams within the State have considerably more influence upon the lives
and livelihood of the region's inhabitants than any other element of the
physical environment, Therefore, any alteration, modification, or subtle
change of this resource must be carefully evaluated.

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

areas 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 most pressing need for a significant portion of the State's population
is for improved incomes and econcmic security. Chronic under-employment
is endemic in parts of New Mexico. These factors, coupled with the growth
orientation on the part of business and financial institutions, give rise
to strong pressures for new industry and employment with minimal consider-—
ation for environmental amenities.

The environment versus economic~growth controversy in this region is more
explosive in some ways than in other parts of the United States, for almost
diametrically opposed in outlook to those looking for improved incomes is

a class of people, including a substantial number of professionals and
retirees, for whom this region is the last outpost of clear skies and open
space; these people are ecologically aware, economically secure, and
increasingly organized and vocal. Rural-oriented farming interests use
similar ecology and social arguments against the shift from irrigated agri-
culture to residential use of valley lands.

Within this setting it is important that a plan be developed to determine
. how New Mexico's water supply needs might be met. This is the objective
of the State Water Plan investigations which are currently underway by the
Bureau of Reclamation and the New Mexico Interstate Stream Commission in
cooperation with other Federal and State agencies. The main thrust of the
New Mexico Water Resources Research Institute over the next five vears is
to contribute research information in support of this plan.

A principal project for this past vear A-045-NMEX "Analysis of Alternative
Water Use Futures for the Rio Grande Region in New Mexico" is in the final
stages of analysis. This project involves a socio~economic model, developed
to represent the New Mexico economy, with special emphasis on the Rio Grande
region.

One of the key elements of this study is the use of a technical advisory
committee composed of representatives from local, state, and federal
agencies. As data becomes available it is passed to members of the
technical advisory committee. Much of the information developed on the
project is used before publication.

Another principal project, B-015-NMEX "Irrigability Classification of

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

each of the state's 32 counties classifying the lands. Results of this

work are being used directly by the U.S. Bureau of Reclamation in the

State Water Plan. In addition the Bureau of Land Management, State Land
Office, State Highway Department, Environmental Improvement Agency, Planners,
and many othars have requested and are regularly using the information
contained in these reports.



The Institute Director has exerted a considerable effort in support of

the Rio Grande Region Environmental Project (RGREP). This study is to
provide the basic data and information on which to base a regional manage-
ment plan that will include appropriate implementation procedures. The
region under consideration is the lands along both sides of the 285 river-
miles of the Rio Grande from Elephant Butte Reservoir, New Mexico, where the
surface water supply for the region is stored, downstream to Fort Quitman,
Texas, where the last of this water is used. The river forms the boundary
between the United States of America and Mexico for 81 miles in the proposed
project area and includes lands in two American states and one in Mexico.
The problem is not merely one of drafting an apparently workable management
plan, but is the considerably more difficult problem of developing the
background information and theory on which the plan is to be based.

The New Mexico Water Resources Research Institute hosted several water
related meetings involving state and federal agencies and other organizations,
. and participated in public meetings and hearings.



BACKGROUND OF THE INSTITUTE

The Water Resourceg Research Act, P.1,. 88~379, approved by the President
July 17, 1964, became effective for the first 14 instituteg with $75,000
allotted to each for FY-1965 effective ag of February 1, 1965, The allot-
ment to each of the 51 stare institutes, Or centers, for FY-1966 was
$87,500 and a similar amount to each instityte for Fy-1967. The Fy-1968
allotment to each state wag $100, 000.

(1) The Office of Water Resourceg Research
(2) Other Federal agenciesg

(3) State agencies

(4) Quasi~public organizationg

(5) Industry



(¢) To arrange for seminars and conferences involving persons having
- -’o - . .
interest and responsibilities in water problems of the state.

(d) To provide for publication and dissemination of the results of
research conducted by the Institute and other information which
bears upon the water resources of the state.

PROGRAM DEVELOPMENT AND REVIEW BOARD

This board originally was designated as the Executive Board. However,
the new title, adopted in January 1967 more accurately describes its
function. It recommends areas for research concentration, reviews and
recommends the relative importance and quality of research proposals,
reviews the technical procedures suggested, and recommends means by
which certain phases of one project may be coordinated with work being
done in other projects 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. Gary Hufbauer — Economist, College of Arts and Sciences,
University of New Mexico

Dr. Gerardo W. Gross ~ Geophysist
New Mexico Institute of Mining and Technology

Agronomist
New Mexico State University

Dr. A. A. Baltensperger
Dr. Fred Downs - Economist
New Mexico State University

Prof. Albert Utton ~ Professor of Law
University of New Mexico

(To be filled) —~ New Mexico Imnstitute of Mining and Technology

Prof. J. W. Clark =~ Civil Engineer, Chairman and Director of
Institute, NMSU - Ex-officio

The Board held two meetings during 1973-74 to consider research proposals
and to discuss the total water resources research program. Also discussed
were Operation and Publication objectives and procedures.

The procedure followed by the Board in reviewing project proposals is as
follows:



1. All proposals are called and received by the Director's Office and
copies are distributed to each member of the Review Board well in
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 Mexico
Institute of Mining and Technology, and the other at New Mexico State
University, Las Cruces.

3. TFollowing the hearings on all of the project extensions from the
current year plus those proposed for the next fiscal year, the Board
uses a rating process to select the order in which all worthy projects
may be funded. Some Projects usually receive outright rejections by
the Board due to lack of water orientation or due to Poor preparation
and presentation.

4. TFrom the group of projects recommended by the Board, the Director
works up a schedule of funding which 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
consultation between the Director and the Investigators and the Board
members during the process of fitting projects into the limited budget.

INTERUNIVERSITY MEMORANDUM OF AGREEMENT

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

Projects operating through the Water Resources Research Institute. The
Agreement includes a copy of (1) Public Law 88-379, (2) Public Law 89-404
which Acts together established and funded the Water Resources Research
Program, (3) Rules and Regulations pursuant to the Water Resources Research
Act of 1964, (P.L. 88-379), (4) Policy Statement issued by the Office of
Water Resources Research, and (5) a statement regarding Acknowledgement on
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 three universities involved was sup-
plied to the Comptroller's Offices and the Office of Water Resources
Research, and copies of the Agreement were made available to others as
required in the Project operations.
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A supplement to the July 6, 1966 Agreement was signed effective July 1970
to provide for the administration and allocation of the State appropria-
tions made by the 1970, 1971 and future Sessions of the New Mexico Legis-
lature.

COOPERATION

Cooperation between Universities, State and Federal agencies, and others

interested in water has been excellent.

The use of a Technical Advisory

Committee on a project by project basis has proved to be an effective

mechanism for optimizing cooperation.

The following Techuical Advisory

Committee on project A~045-NMEX has met on several occasions jointly
with the three University study group:

Mr.

The first Annual New Mexico Water Conference was held in 1956.
then eighteen conferences have been held.

Technical Advisory Committee — A-045-NMEX

Robert F. Stephens
William E. Hale

T. A. Garrity

W. J. Anderson
James Kirby
Rowland Fife

Wayne Cunningham
Ralph Bell

Phil Mutz

Pete Metzner
Charles F, Youberg
Larry Bronaugh
Mike Martinez
Edwin A. Lewis
Robert Schembera
Fred Allen

Farl Sorensen

Ed Gray

Clyde Wilson

. Bureau of Sport Fisheries and Wildlife
. Geological Survey

Bureau of Indian Affairs

. Bureau of Land Management

. Bureau of Reclamation

Bureau of Reclamation

Elephant Butte Irrigation District

U.S. Soil Conservation Service

New Mexico Interstate Stream Commission
Middle Rio Grande Council of Governments
Middle Rio Grande Council of Governments
U.S. Bureau of Indian Affairs

U.S. Bureau of Land Management

U.S. Bureau of Reclamation

U.S. Bureau of Reclamation

New Mexico State Engineer Office

New Mexico State Engineer Office

U.S. Soil Comservation Service

U.S. Geological Survey

ANNUAL NEW MEXICO WATER CONFERENCE

for April 4-5, 1974.

crisis.

Since
The nineteenth was scheduled

This meeting was postponed due to the energy
It was felt it would be irresponsible from a comservation

standpoint to hold the meeting during the critical energy use period.
A set of papers carrying out the proposed conference theme "Water in
Food and Fiber Production’ is being distributed to all persons who
attended the 1973 Water Conference.

11



The Advisory-Committee

S. E. Reynolds
N.M. State Engineer

Boyce C. Williams
Agronomy—-Soils, NMSU

W. P. Stephens, Director
Department of Agriculture, NMSU

Ms. Mally Ribe
N.M. League of Women Voters

Warren Weber, Area Engineer
U.S. Bureau of Reclamation

Lloyd A. Calhoun
N.M. Electric Service Company

- Jesse V. Lunsford
Civil Engineering, NMSU

Wm. D. Hurst, Regional Forester
Forest Service, USDA

Ildon G. Hanson, Head
Agricultural Engineering, NMSU

Dr. Carl F. Tarlowski.
N.M. Regional Health Director

Gary L. Cunningham
Biology Department, NMSU

Raw Cauwet
Information Services, NMSU

Ralph Charles
Middle Rio Grande Flood Control

Hoyt Pattison
N.M. Representative, Curry County

Wayne P. Cunningham
Elephant Butte Irrigatiom Dist.

12

Willis H. Ellis
Professor of Law, UNM

L. P. Reinig, Head, Engineering Dept.
Los Alamos Scientific Laboratories

Willis H. Ellis
Professor of Law, UNM

Rogers Aston
South Spring Foundation

James Kirby
Extension Economist

Gol.. James L. Sutton
Corps of Engineers - U.S. Army

Charles M. Hohn
Extension Engineer, NMSU

Carrol Hunton "
N.M. Farmers Home Administration

Gene 0. Ott, Management Specialist
Extension Service, NMSU

Wm. E. Hale, District Chief
U.S. Geological Survey

Peter Hanagan, Executive Director
N.M. 0il and Gas Association

George R. Dawson, Head
Agricultural Economics NMSU

H. E. Gary
Farmer, Rincon, N.M.

T. G. Gebhard, Jr.
Director of Utilities

John W. Clark, Director
Water Resources Research Institute



The Annual Water Conference serves a public service by bringing together
200 to 300 leaders each year to discuss water resources which are impor-
than to New Mexico and the Nation.

The water conferences are contributing materially to the growth and
development of the Water Resources Research Institute and the Institute
can greatly assist the water conference. Both are needed in the over-—
all water research and development program in the State of New Mexico.

The annual conference is planned and conducted by an interdisciplinary
New Mexico State University Committee with the assistance of a statewide
committee of 25 members serving as a Water Conference Advisory Committee.
Much credit for the success of the conference goes to dedicated members
of these two committees.

STATE'S CONTRIBUTION

Stucky Hall, a building to house the New Mexico Water Resources Research
Institute, was completed in 1970. This building was built entirely with
state bond money and is located on the New Mexico State University campus.
The New Mexico Legislatures have appropriated the following amounts to
the Institute for research support:

1970 - $104,000
1971 — $1.08,000
1972 - $113,000
1973 -~ $118,000
1974 - $126,000

These funds are being used for matching funds and for state supported
projects.

REGIONAL COOPERATION

The Institute is involved in two rvegional analysis of priority water
resource problems: (1) Consortium of Water Imstitutes and Centers,
Colorado River ~ Great Basin, including the states of Arizona, California,
Colorado, Nevada, New Mexico, Utah, and Wyoming, and (2) Southern Plains
River Basin Region, Colorado, Arkansas, New Mexico, Louisiana, Oklahoma,
Kansas, and Texas.

A regional project "Regiomal Water Management with Full Consumptive Use'

is being conducted in cooperation with Texas A & M University through
the Annual Allotment program.

13



Mr. Willard C. Lewis, Special Assistant to the Secretary, Southwest
Region, U.S. Department of the Interior, visited our Institute and
discussed opportunities for comsultation and collaboration with
Interior field agencies,

EXAMPLES OF RESEARCH FINDINGS AND THEIR APPLICATION
TO WATER RESOURCE PROBLEMS

A-045-NMEX - Analysis of Alternative Water Use Futures for the Rio
Grande Region in New Mexico.

This project was designed to test the effects of transfers of water, land,
and recreation 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 use of a technical advisory
committee composed of representatives from local, state, and federal
agencies. As data has become available it has been passed on to
members of the technical advisory committee. Through the advisory
committee some preliminary results have been used as inputs into the
New Mexico State Water Plan; the '"Upper Rio Grande Basin Water and
Related Land Resources' by the U. S. Department of Agriculture River
Basin Planning Group in Albuquerque; the Middle Rio Grande Council
of Governments in their inventory of resources; U. S. Geological
Survey, in the ground water investigation of the Mesilla Valley;
Bureau of Reclamation in constructing enterprise budgets for the Upper
Rio Grande Basin in conmection with the San Juan-Chama Diversion.

Los Alamos Laboratories is using two of the technical completion reports
already published, WRRI Reports No. 21 and 22, to gain agricultural
base line data for a preliminary impact statement.

A-048-NMEX - Calcium Carbonate Equilibria in Soils and Irrigation
Water.

Irrigation water degradation is of the utmost interest to water and soil
scientists throughout the world yet meaningful and accurate equations to
describe the equilibria of one of the most important solid phases con-
trolling water quality, calcium carbonate, are lacking. The objectives
of this study were to develop a model capable of describing carbonate
equilibria in aqueous systems open to the air, and to test the model
against data for aqueous and soil-water systems.

14



A chemical model was developed that adequately described calcite
equilibria over a range of lonic environments. The model includes
equations to account for activity coefficient and ion-pair effects,
and was verified utilizing data from the literature for aqueous
systems open to the air.

Although the project was essentially a theoretical study of calcite
equilibria in aqueous systems, the results have application to
sanitary engineers, soil scientists, and geologists. Parts of the
model developed in the study have already been used to explain the
limiting value of hardness removal in water treatment procedures
which up to now had been unexplainable. The model may also be used
in computer simulation of solute movement studies through calcareous
soils. Workers at the U. S. Salinity Laboratory have used certain
portions of the model in a computer simulation of salf movement in
soils. More work with these personnel to modify the model for use
in soil systems is anticipated.

B-032-NMEX - Analysis of Water Characteristics of Manufacturing
Industries and Their Adaptability to Semi-Arid Regions.

Historically the arid and semi-arid areas of the Southwest have
exhibited almost a complete dearth of manufacturing processess. Such
areas must give more careful and considered thought to the water
related impact of an industry than has generally been the case. Three
significant categories into which an industrial water-using firm's
impact can be classified are: 1) the polluting effect of its effluent,
2) its withdrawal demand for new water, and 3) it consumptive use

of water. For informed planning more information is required concerning
the present operating characteristics of major water-using industries
in these categories and their technological ability to adapt to the
economic and environmental conditions in the Southwest.

The industries chosen for study in this project were petroleum refining and
coal gasification. Selection criteria were a probability of the

industry locating in New Mexico due to natural resources or close proximity
to markets, a large diversity in water use patterns and process
substitution possibilities, and the type of aqueous effluents and the
potential for recovery of useable water.

Interest in a study of this nature has been expressed by state officials
involved in determining the impact of industry upon the economy and
environment of New Mexico. The results of this work should permit a
ranking of other industries from a water-use viewpoint through the
application of the concepts presented and allow comparative evaluations
to be made. It is expected that this report will serve as a model

for groups in determining the types of water using industry to attempt
to bring into semi-arid regions, New Mexico in particular.

15




N ANNUAT, REPORT -~ TITLE T PROJECT

OWIR Project No. —D40-

] —AOO-NMEX Analysis of Nutrient Supplies for Algae in
NMSU Project No.  3109-51_ Elephant Butte Reservoir and an Analysis of
Agroeewent No.14-31-0001- 3831 Mercurials in the Elephant Butte Ecosystem

IFCST-COWRR Research Category:

Name and location of University Wanere Project is Being Carried Oul:

University of New Mexico - Albuquerque

Proj. B@gan__month;“;ﬁilzﬁwwmmmg Year:}?l%_ ;To Be Completed--tonth: June 5 Year: 1973
Extended Chrough December 1973
Prioncipal Investigatoxrs Degree Discipline
John D. Garcia Ph.D. Biology
David E. Rdidd Ph.D. Biology
Gordon V. Johnson Ph.D. Biology

Drgree Held
Student Assistants 1/ (if any) Discipline or Academic Background

Susan R. Mazarr Senior biology major

A. Research Project Accomplishments

Nitrate nitrogen, total ¢issolved phosphate and ortho phosphate were
determined on membrane filtered water samples collected monthly from July,
1972 through July, 1973 at a station near the dam and at stations representing
the upper end of the Reservoir. Nitrate nitrogen ranged from 0.23~0.94 mg
N/liter for both sampling stations. Total dissolved phosphate ranged from
0.058-1.4 mg P/liter near the dam and from 0.07-2.0 mg P /liter at the upper
Reservoir stations. Separation of the total dissolved phosphates into ortho,
organic and condensed forms at several times during the year indicated that
virtually all the phosphate was in the ortho and organic forms and negligible
condensed (poly) phosphate was present. This indicates that Elephant Butte
Reservoir did not contain significant amounts of undegraded phosphate
compounds derived from detergents. The percentage of the total dissolved
phosphate in the ortho form ranged from 0-1007 with a mean of 297 mnear the
dam and from 1.5%-84% with a mean of 23% at the upper end of the Reservoir.
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Publications

Ph. D. Dissertation: Garcia, John D. 1973. A Study of Mercurials in the
Elephant Butte Reservoir Ecosystem. University of New Mexico, Albuquerque.

Kidd, D. E., G. V. Johnson, and J. D. Garcia. 1974. An Analysis of
Mercurials in the Elephant Butte Ecosystem. Water Resources Research

Institute Report No. 035.

Johnson, G. V., D. E. Kidd, and J. D. Garcia. 1974. An Analysis of
Nutrient Supplies for Algae in Elephant Butte Reservoixr. Water Resources
Research Institute Report No. 037.

Project Status

Project completed December 30, 1973.

Application of Research Results

The results of the mercury distribution study at Elephant Butte Reservoir
were reported by Dr. John Garcia to the Arizona-New Mexico Division of the
American Fisheries Society in Farmington, New Mexico in February, 1973.

The results and recommendations of the mercury study at Elephant Butte
Reservoir have been circulated by television, radio and newspapers through-
out the state of New Mexico. A graduate student from the Fisheries Section,

Department of Animal, Range, and Wildlife Science, New Mexico State University

has requested that the reports from this study be made available to the
Fisheries Section. The results of this investigation should be of value
to various state agencies including the New Mexico Department of Game and
Fish and the Environmental Improvement Agency as well as several Federal
agencies.

17



ANNUAT. REPORT —— TITLE 1 PROJECT

Sietammana mmirmemn o e etiant @ WYY smyta e mrmma e g merman

OWURR Troject No. - - 0P, )

oject No. — A-O41-NMEX Water Resources Problems and Research Needs
MMSU Prodec®> N - .
NMSU Project No __”%}99__5_2_“_ e of New Mexico

Agreement No.14-31-0001- 3831

FCST-COWRR Research Category:

is Boing Carried Cut:

Name aund Lecaticn of University Where Project

New Mexico State University - Las Cruces

TR AT =

Proj. Eeganm—MonthaﬁﬂfU1y s Yearg}%l%ﬁ

ITb Be Completed--Month: June 3 Year: +973

- e - ‘ — Extended through December 197:
Peincipal Investigators Degree Discipline
Bobby J. Creel M. 8. Agricultural Economics

L ] Degree Held
Student Assistants 1/ (if any Discipline or Academic Background

A. Research Project Accomplishments

An inventory of the agencies, institutions, and organizations with water-
related research interest was completed. This inventory was used not only
for the project, but also by the Institute in its information dissemination
activities. Key personnel of the following agencies were interviewed to
‘determine their water research needs and problems:

New Mexico State Forestry Department
North Central New Mexico Economic Development District
New Mexico Department of Development
Bureau of Land Management

New Mexico State Engineer Office

New Mexico State Planning Office

U.S. Army Corps of Engineers

Bureau of Reclamation

Middle Rio Grande Council of Governments
Soil Conservation Service

U.S. Geological Survey

18



Bureau of Indian Affairs

New Mexico State Land Office

New Mexico Game and Fish Department
New Mexico Municipal League

A mail questionnaire was distributed to about 75 dirrigation water users
associations and groups within the state, The information developed

has been completed and a priority water research needs list developed.

Publications

Technical completion report has been submitted.

N

Project Status

Project completed June 1974.

Application of Research Results

All agency personnel interviewed have indicated a keen interest in the
project. Cooperation has been excellent. The results will be used by
the agency people in their planning and cooperative programs. The

primary users will be the Institute and project investigators in develop—

ing a research program aimed at solving the pricrity water research
problems of the state.
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ANNUAL REPORT —- TTTLE T

PROJECT

OWRR Project No. A~043-NMEX

NMSU Project No. 3109-54
Agreement No.14m31~0001—

4031
FCST~COWRR Research Category:

Predicting Consumptive Use with
Climatological Data

Name and Location of University Where Proiect is Being Carried Out:

_— S butvhviufiind

e e - —
e T T

New Mexico University, Las Cruces,

New Mexico 88003

Proj. Began——Month:_gglzm;__ﬂ_;

: .
Year: 197;_}To Be Completed—-Month: June 30

— — ———— — e
T T e —

3 Year: 1975

Principal Investigators Degree
E. G. Gregory M.S.
Eldon G. Hanson M.S.

e e
Discipline

Agronomy
Head, Ag. Engineering

Degree Helgd

Student Assistants 1/ (if any)
Donald McClanahan M.S.
Michael Davalos Undergraduate
Robin Coultis "

Steven McClanahan B.A.

Discipline or Academic Background
Irrigation and drainage
Agricultural Engineering
Range Science
History

A. Research Project Accomplishments.

During 1973~74, five sites were established to measure consumptive use of
water by crops using the soil moisture depletion method according to the

pProcedure described in the project
were located at the San Juan Branch
New Mexico,

proposal.
Experiment
and three sites with alfalfa,

Two sites with alfalfa and corn
Station near Farmington,

onions, and cotton were located at

Or near the Plant Science Farm of the Kay Mexico Agricultural Experiment

Station near Las Cruces, New Mexico.

Additional consumptive use data for onions and sweet corn, 1971 to 1973, and

alfalfa,

1963 and 1964 have been computed for this report from records of

other projects which used moisture depletion measurements for scheduling

irrigation treatments.

The occurrance of deep drainage, which has long been a question with moisture

depletion measurements,

is identified and discussed.

A relatively low-cost

lysimeter has been developed to monitor deep drainage and to measure con-

sumptive use.
in the report.
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Publications.

Annual Report for 1973-74 (thirty pages)

Project Status.

To be continued until Junme 30, 1975.

Application of Research Results.

The New Mexico State Engineer and the Bureau of Reclamation has maintained
close cooperation during 1973-74. These organizations are vitally inter-—
ested in having additional data available by which consumptive use and
irrigation requirements may be determined.

Work Remaining, and Progress Contemplated During Next Year.

Continue making measurements of consumptive use of water by crops specified
in the proposal. Results of the two years will be evaluated to determine
adjustments that should be made with consumptive-use coefficients that are
used currently to estimate water requirements of crops.



C e LIV R SYNY A

OWRR Project No. A-044-NMEX

NMSU Project No. 3109-55 Experimental Calibration and Field Test of
T T Thermal Probe for In-Situ Groundwater
Fiow Measurements

Agrcement No.14-31-0001~ 4031
FCST-COWRR Research Category:

e — e o o — T
iy

Name and Location of University Where Project is Being Cirried Out:

New Mexico Institute of Mining and Technology ~ Socorro

== C L =l P T e

Proj. Began~~Month:_July 5 Year: 73 To Be Completed~-Month: June chr:lw4
Principal Investigators Degree Discipline
Marshall Reiter Ph.D. Geophysics
Alan Sanford Ph.D. Geophysics
. Degree Held
Student Assistants 1/ (if any) Discipline or Academic Background
Stephen McLin M.S. ‘ Hydrology

e e e
- ————

A. Research Project Accomplishments,

We have completed construction on the large calibration tank as described in the
proposal to WRRI. Presently we are taking and analyzing the calibration data
and attempting to perfect the experimental techniques involved with the data
gathering process. Each experimental run requires about one half day, and after
several runs are completed, considerable time is involved in data reduction and

analysis.

B. Publications

None

C. Project Status.

Incomplete,.

D. Application of Research Results,

None until calibration is completed.

E. Work Remaining, and Progress Contemplated During Next Year.

An extension has been requested in order to Properly acquire and analyze the data.

~
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ABRNUAL REPORT -~ TITLE 1 PROJECT

OWRR Project No. A-045-NMEX |

) Analysis of Alternative Water Use Futures |
MSU Project No. 3109 56m~- for the Rio Grande Region in New Mexico

Agreenent No.14~31-0001- 4031

FCST~-COWRR Researcii Category:

ere Project is Being Carried Out:

Name and Location of University Wh

New Mexico State University, Las Cruces; New Mexico Inst. of Mining and Technology, Socorro;
University of New Mexico, Albuquerque

Proj. Began——Month: July ; Year: 1973 |ifo Be Completed~-Month: June ; Year:1974
Principal Investigators Degree Discipline
Robert R. Lansford Ph.D. Agricultural Economics
Shaul Ben-David Ph.D. Economist
Thomas G. Gebhard, Jr. Ph.D. Civil Engineer
Lynn Gelhar Ph.D. Hydrologist
Bobby J. Creel M.S. Agricultural Economist

. Degree Held
Student Assistants 1/ (if any) Discipline or Academic Background

James A. Larson B.S. Agricultural Economics

A. Research Project Accomplishments

An interdisciplinary approach to the solution of the water resource problems
of the Upper Rio Grande region in New Mexico was centered around a socio-
economic model, developed to represent the New Mexico economy, with special
emphasis placed upon the Rio Grande region.

Three sets of alternatives were considered: 1) growth without a water con-
straint; 2) growth, holding surface water constrained; 3) growth, holding both
surface and ground water constrained.

Without a water constraint in the Rio Grande region, both production and
depletions are expected to exhibit the largest increase (59.7 percent and
47.4 percent, respectively). With a surface water constraint, the value of
production is reduced by $18.1 million and water depletions decreased 18.1

. percent by 2020. With a total water constraint, the value of production
decreased $4.1 million below that expected when using only a surface water
constraint, and water depletions are reduced about 8.4 percent.

The Upper Rio Grande region is expected to follow the gemeral trend of the
total Rio Grande region but at a lower growth rate.
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The Middle Rio Grande Region is expected to follow the general trend of
the total Rio Grande region but at a higher growth rate.

The Socorro Region is expected to follow the general trend of the total
Rio Grande region but at a lower growth rate, and Lower Rio Grande Region
is expected to grow at a slightly higher growth rate than the total region.

Another analysis utilizing the low and high population growths indicates
there are sufficient water resources in the Rio Grande region to carry on
a viable regional economy, either with a low population projection or a
high population projection, without affecting the flow of the Rio Grande,
this 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 schedules causes major structural shifts in the agri-
cultural production sectors and reductions in the value of agricultural
production. An educational program for the general public in the Rio Graande
Region of New Mexico on conserving water may be in order to reduce or slow
down the increase in domestic per capita consumption of water.

Publications

Lansford, R. R., et al. An Analytical Interdisciplinary Evaluation of the
Utilization of the Water Resources of the Rio Grande in New Mexico—-
Upper Rio Crande. N. M. Water Resources Research Institute Report
No. 21, New Mexico State University. November 1973.

Lansford, R. R., et al. An Analytical Interdisciplinary valuation of
the Utilization cf the Water Resources of the Rio Grande in New Mexico—-—
Middle Rio Grande. N. M. Water Resources Research Institute Report
No. 22, New Mexico State University. December 1973.

Lansford, R. R., et al. An Analytical Interdisciplinary Evaluation of the
Utilization of the Water Resources of the Rio Grande In New Mexico——
Socorro Region. N. S. Water Resources Research Institute Report
No. 23, New Mexico State University. February 1974.

Lansford, R. R., et al. An Analytical Intexrdisciplinary Evaluation of the
Utilization of the Water Resources of the Rio grande in New Mexico—
Lower Region. N. M. Water Resources Research Institute Report No. 24,
New Mexico State University. March 1974.
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Project Status.

The project will be continued for three to six months without additional
funds to complete analysis of additional altermatives. The primary reason
for the delay in completing the project on time was cowmputer problems
encountered at the University of New Mexico. The model is large and some

of the alternatives-so complex that the computer must be completely utilized

when running these alternatives for periods of time up to four hours. It
has been difficult to get the necessary time to complete these analyses on
time.

Application of Research Results.

One of the key elements of this study was the use of a techiiical advisory
committee composed of representatives from local, state, and federal
agencies. As data became available it was passed on to members of the
technical advisory committee. Through the advisory committee some pre—
liminary results have been used as inputs into the New Mexico State Water
Plan; the "Upper Rio Grande Basin Water and Related Land Resources” by
the U. S. Department of Agriculture River Basin Planning Group in
Albuquerque; the Middle Rio Grande Council of Governments in their inven-—
tory of resources; U, S. Geological Survey, in the ground water investi-~
gation of the Mesilla Valley; Bureau of Reclamation in constructing enter-
prise budgets for the Upper Rio Grande Basin in connection with the

San Juan—Chama Diversion,

Los Alamos Laboratories is using WRRI Report No. 21 and 22 to gain
agricultural base line data for a preliminary impact statement.

Work Remaining.

The completion of analysis of additional alternative futures for the

Rio Grande Region. These alternatives include: 1) alternative popiilation
growth rates; 2) alternative domestic per capita water consumption
schedulés; 3) inter—-regional transfers of water; &) maximum growth, and
5) combinations of the above alternatives.

An article has been submitted to the Journal of Natural Resources.
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OWRE Piojoc
NMSU Project No.  3109-57

. Agreement No'14_3l“0091” 4031 » eastern New Mexico
FCST-COMRR Resecarch Category:

PNMGAT, REPORT —— TITLE 1 PROJECT

I e LS A e s, s v S e

tRo. A-O46-NMEX
The Determination of Content and Origin of
e Lead in Surface and Ground Waters in North-

- e oL o e st

.rleu Dup:

kdmc and Location OJ Uﬂval.liV ”hcre e Project LO_JVLLnQS?Z
New Mexico Highlands University
o Las Vegas, New Mexico 87701 e ~
Proj. Began--Month: July 5 Year:1973 “To Be Completed--Month: June - ygq;., 1974
Principal Tnvasticators Degree Discipline
Sigfredo Maestas Ph.D. Chemistry
Anthony F. Gallegos Ph.D. Biology
Degree Held
Student Assistants 1/ (if any) Discipline or Academic Background
Donald H. Vigil B.S. Chemistry
Marilyn Agbayani - Biology/Chemistry
A. Research Project Accomplishments

The major project accemplishments to date include: (1) development of suit-—
able sampling techniques for natural waters, aquatic species, biological
samples, river sediments, and scils for chemical analysis; (2) development
and modification of existing techniques for the analysis of lead in

waters and biological and sé6il samples and for the analysis of cadmium,
silver, copper, zinc and other heavy metals in waters; (3) development

of suitable analytical techniques for the analysis of Pb~210 (a radio-
isctope) in waters, biological materials and soils; (4) collection of
analytical data of lead, silver, and cadmium in natural waters, soils, and
biological samples in northeastern New Mexico; (5) collection of some
analytical data for the lead content of air in the same geographic area;
(6) collection of analytical data for the content of Pb-210 in water and
other natural samples of the region; and (7) the organization of data to
facilitate the determination of the origin of lead in waters in the
northeast region of New Mexico and the Pecos Wilderness.
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The sampling experiments indicate a seasonal variation in the heavy
metal content of natural waters. Secondly, conditions and amount of
precipitation which occur immediately prior to the sampling determine
the amounts of heavy metals present in surface waters. Systematic and
select sampling of streams and lakes in the northeast region of

New Mexico and in areas in the periphery of the Pecos Wildermess have
been conducted over a two year period of time.

Analytical techniques which have been developed or adapted for the
determination of trace metals include for the most part methods with
the use of the carbon furnace in atomic absorption spectrometry. The
use of the carbon furnace for the determination of Pb, Ag, Cd, Cu, Zn,
and other heavy metals has proved to be the most reliable means of
analysis for samples in which the metal concentration seldom exceeds
0.5 ppm. Preconcentration techniques, together with flame atomic
absorption spectrometry, have been used for the determination of the
metal content of some samples. Electrochemical methods for the
determination of Pb in some samples (such as bone) have proved to be
satisfactory for samples containing 1-5 ppm of the metal.

The determination of Pb-210 in soils, sedimentary deposits, and
biological materials is readily accomplished with the analysis of the
radionuclide by liquid scintillation spectrometry. Methods for the
isolation of the radioisotopes Pb-210 and Po-210 have been developed in
this laboratory. The analysis of Pb-210 in waters, although less
readily accomplished, has been done with the same technique after
tedious preconcentration of natural samples.

The analytical data now available indicate that the amounts of lead
found in natural waters in the remote region of northeastern New Mexico
result from atmospheric deposition (by precipitation primarily). The.
amounts of lead in surface and ground waters are generally small and
are practically identical to the amounts found in precipitation
occurring in the same areas.

Information Reported to Date

Abstract: "Determination of Lead Content in Fish Bone and Tissue,” Robert
Thatcher, Henry Martinez, and Sigfredo Maestas, Bulletin of the New
Mexico Academy of Science, 13 (2), 36, December 1972.

Paper presented at the Fall Meeting of the New Mexico Academy of Science.
Paper on the content of lead in aquatic species presented at the Annual

meeting of the Rocky Mountain Section of the American Association for
the Advancement of Science, Lubbock, Texas, April 1973.
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Project Status
In pProgress; completion date is September 1, 1974,
Application of Research Results

Available to data banks. Description present in the data bank of
the New Mexico Environmental Institute.

Work Remaining

The project will be completed by September 1 of the current year.
Completion of survey to include summer 1974 is one objective. Data
on the other heavy metalg (Fe, Mn, Zn, Cu) from sources of combustion
which may be present in water are being obtained.
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e e

OWVRR Project No. A-047-NMEX

NMSU Yroject NOzMMEEEEZEé __________ IMPROVED WASTEWATER TREATMENT IN ARID

Agreement No.14-31-0001- 4031 - AREAS

FCST-COWRR Resecarch Category:

i vutv s e T I "“““J I T ST e

}E@Eljgﬂi‘LoEggion of University Where Project is Being Carried Out:

New Mexico State University, Las Cruces, New Mexico

Proj. Began--Month: July 5 Year:_}gZi To Be Completed--Month: JYnBe : Year:s 197
vty ——. : _ — :_:::1:__:_ e
Principal Investigators Degree Discipline Extended through

December 1974

‘William A. Barkley Ph. D. Civil Engineering

Degree Held

Student Assistants 1/ (if any) Discipline or Academic Background
‘Joseph Archuleta Civil Engineering
Harold Hancock Technician

T —
"—ﬁ“‘w*——'—‘*———-——.‘___‘“____‘____,_

A. Résearch Project Accomplishments

The purpose of this investigation was to study the mechanism of dual flocculant
agents in destabilizing synthetic colloidal systems. A synthetic colloidal
System was selected in order to achieve satisfactory reproducibility. The
floccﬁlating agents selected were aluminum sulfate and organic polyelectrolytes.
Both cationic and anionic polyelectrolytes were tested. Preliminary testing
evaluated the range of concentrations of both flocculants which, when used

in conjunction, caused either partial or full latex colloidal destabilizntion.
An experimental design was developed which incorporated these concentra:ion
ranges and the time lag between the addition of the two flocculants. Dependent
parameters used to evaluate the results included zeta potential, turbidity,
aluminum concentration, and gravimetric analysis. Final experimental work is
being completed.

B. Publications

None
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C. Project Status

The project is incomplete. The work will be finished by December
31, 1974.

D. Application of Research Results

The results of the work will be applicable to all water treatment
‘ systems using dual flocculant systems. In addition it will define
proper usage for industrial effluents using dual flocculants in
coagulation treatment.

E. Work Remaining, and Progress Contemplated During Next Year

Experimental work is in the final stage with completion expected by
August 31, 1974. Data evaluation and final report preparation will
be complete by December 31, 1974.
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Loty DNOUVURY ~- PTITLE PROJECT

OWRR Project No. A-048~-NMEX

NMSU Project No. 3109~59

Agreement No.14-31-0001~ 4031-—

Irrigation Waters

FCST-COWRR Research Category

.
.

e

Calcium Carbonate Equilibria in Soils and

T e e v

Name and Location of Univers

it?w@here.froiGCt is Being Carried Out:

New Mexico State University, Las Cruces

Proj. Began--Month:_July 1

i
; Year: 73 {To Be Completed-~Month: JUQE_EE_; Year: 1974

Principal Investigators

G. A. O0'Connor

T ——e

Degree Discipline
Ph. D. Soil Chemistry

Degree Held

Student Assistants 1/ (if any) Discipline or Academic Background
Weldon McFarland M.S. Soil Chemistry
Fernando Cadena C. M.S. Civil Engineering
e

A, Research Project Accomplishments

attempts to characterize th

dynamics have met with

crystal lattice modification consideration,
of Kisp values on ionic strength.
cribes calcite equilibria in a

jor dmportance to numerous scientists and vet
€ System in terms of basic chemical thermo~

limited success. Some approaches have been success-—
ful, but have necessitated oversimplification of the “ystem, inclusion of

or have rasulted in dependences
The model reported herein adequately des-—
queous solutions without any of these unde-—

sirable characteristics. Equations accounting for activity coefficients

and various ion-pair formations were sufficient to

describe calcite equili~

Sixty out of

the 73 solutions analyzed yielded calculated Kisp values for calcite rang-
ing from 2.6 to 4.0 x 1079, The average is slightly lower than the values

normally reported by soil scientists,

characterize solutions

commonly encountered in nature.
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The model has not been applied to soil systems, but a similar (unpub-
lished) model has been developed independently by workers at the U. S.
Salinity Laboratory in Riverside, California. Their model is fairly
successful in describing CaC03 much higher than that reported.

Publicatdions

1. O'Connor, G. A. and Cadena C., Calcite equilibrium in mixed ion
aqueous solutions open to the atmosphere. (in journal review)

Project Status

Project completed June 30, 1974. Completion report has been submitted.

Application of Research Results

Although the project was essentially a theoretical study of calcite
equilibria in aqueous systems, results of the research should have
application to sanitary engineers, soil scientists, and geologists.
Parts of the model developed in the study have already been used to
explain the limiting value of hardness removal in water treatment
procedures which up to now had been unexplainable. The model may
also be of use in computer simulation of solute movement studies
through calcareous soils. Workers at the U. S. Salinity Laboratory
have used certain portions of the model in a computer simulation of
salt movement in soils. We anticipate working with these personnel
to modify the model for use in soil systems.
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OWRR Project No. _B=015 —NMEX

NMSU Project No.  3109-109 o Lrrigability Classification of New Mexico
Agreement No.14-31-0001-3110 Lands as a Cuide for Water Importfation-
o Phase II

FCST-COWKR Research Category:

Name and Location of University Where Project is Being Carried Oul:

New Mexico State University, Las Cruces

Proj. Began--Month: July ; Year: 1969 ||to pe Completed--Month: JUU?V_j Year: 1973

e e S Extégaga_%hrough May 1974
Principal Investigators Degree Discipline
J. U. Anderson Ph. D. Soil Classification and Mineralogy
H. J. Maker B.S. Soil Classification

Degree Held
Student Assistants l/ (if any) Discipline or Academic Background

‘None

A. Research Project Accomplishments.

Reports describing the nature and distribution of soil associations, the
nature and properties of representative soils in the associations, and

the suitability of rhese soils for irrigation and many other uses have been
published for Rio Arriba, McKinley, Taos, and Valencia counties. A sSummary
report describing the irrigation suitability of soils in the entire state
by associations has been completed. This report shows that, on the basis
of soils, more than 11 percent of the state is highly suitable for irri-
gation, and an additional 27 percent is moderately suitable.

B. Publications

Maker, H. J., J. J. Folks, J. U. Anderson, and V. G. Link. 1973. Soil
Associations and Land Classification for Irrigation, Rio Arriba
County. N. Mex. Agr. Exp. Sta. Res. Rept. 254.

Maker, H. J., H. E. Bullock, Jr., and J. U. Anderson. 1974. Soil

Associations and Land Classification for Irrigation, McKinley
County. N. Mex. Agr. Exp. Sta. Res. Rept. 262. .
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Maker, H. J., L. W. Hacker, and J. U. Andexson. 1974. Soil Associa-
tions and Land Classification for Trrigation, Valencia County.
N. Mex. Agr. Exp. Sta. Res. Rept. 267.

Maker, H. J., J. J. Folks, J. U. Anderson, and V. G. Link. 1974. Soil
Associations and Land Classification for Irrigation, Taos County.

N. Mex. Agr. Exp. Sta. Res. Rept. 268.

Anderson, J. U. and H. J. Maker. 1974. Suitability of New Mexico Lands
for Irrigation. N. Mex. Agr. Exp. Sta. Res. Rept. 276.

Project Status.

Completed

Application of Research Results.

Results of this work are being used directly by the U. S. Bureau of
Reclamation in the State Water Plan as their estimate of amount, suit-
ability, and location of irrigable lands in New Mexico. In addition,
the demand for the county reports on soil associations and land
classification for drrigation continues to be high, and we find that
these are being used effectively by many people concerned with broad
area planning, and by many who want generalized information about oun
soils.



OWRR Project No. B—029-NMEX

NMSU Project No. 3109~ 132 Uti%ization of Rain Water in a Semi-arid
Agrecment No.14-31-0001~ 3619 region

FCST-COWRR Research Categovy:

ﬁg@g and Location of University Where P;B}bct'is Being Carried Out:

New Mexico State University, Plains Branch Station, Clovis, New Mexico

Proj. Began~~Month: July 5 Year:1970 }iTo Be Completed--Month: June 3 Year:1975
Principal Investigators Degree Discipline
B. D. Fuehring Ph. D. Agronony (Soils)

Degree Held
Student Assistants 1/ (if any) Discipline or Academic Background

None

A. Research Project Accomplishments.

An experiment on the effect of bare contributing watersheds on the yield of
crops in adjacent growing beds was established in the fall of 1970. To date,
grain sorghum and sunflower yields from the total area (growing bed plus
contributing watersheds) bave been decreased by increasing watexrshed, but
yields considering only the area of growing bed were considerably increased
with increasing contributing watershed. During 1972 and 1973, when rainfall
averaged about 20 inches per year, some growing bed yields were comparable

to yields of irrigated crops. It appears that the best practical application
of using micro-watersheds may involve cropping the shed areas in regular
dryland winter wheat—-fallow rotations with summer TOw CTOpS grown On Narrow
beds between the shed areas. A small experiment was established in the fall of
1973 to explore this aspect. Winter wheat and winter barley yields on the
growing beds were not increased sufficiently by contributing watersheds to
merit further consideration.

The use of an antitranspirant foliar application (atrazine) has increased
the yield of grain sorghum up to 30 percent under conditions of no contyi- -
buting watershed and considerable moisture stress. The increase was greater
with increasing application of nitrogen fertilizer. There is considerable
potential for increased water use efficiency through application of anti-
transpirants to grain sorghum foliage once the conditions of response are
established.



C.

Publications.

A paper has been submitted for publication in the Agronomy Journal and is
in the reviewing process (Yield of dryland grain sorghum as affected by
antitranspirant, nitrogen, and contributing micro-watershed).

Status of Project.

Three years work has been completed. Extremely dry weather since fall,
1973, has delayed seeding of the 1974 crops.

Application of Research Results.

Results will be needed when, or if, irrigation wells become depleted of
water and area reverts to dryland farming. Principles involved will be
applicable to other semiarid regions or for land now being dry~farmed in
the area.

Work Remaining and Progress Contemplated During Next Year.

The 1974 crops have just been seeded but rain is needed immediately.
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T e e L S ik e s e c e v e oo

GURR Project
3109-139

WSt Project No.

Agrovment NO.14-31-0001-- 3620
FEST-COURR Researeh Cateogory:
T I e e ]

Naie o

LARRUAM, REPORT - 910LE T FROJECT

No. B*OBZ”NM@XUrM.“MF

Location of University Where Projec

New Mexico State University - Las Cruces

cnar-J0AVErsity of New Mexico -

Proj. Bepan-—Month: July

>

Year:1971

Principal Investigators

Shaul Ben—-David
Harry G. Folster

To Be Completed -—Month: June

Analysis of Water Characteristics of
Manufacturing Industries and their
Adaptability to Semi~Arid Regions

tng Carried Out: )

Year4973

Depree
Zepree

Ph.D.
Ph.D.

__::____%_Extendéahzﬁ}gﬁéﬁ December 197
Discipline
Economics
Chemical Engineering

bPegrec Held

Student Assistants 1/ (if any) Riscipline or Academic Backpround
B.S.

Jerry Strange S Chemical Engineering
Wayne Dunlap B.S. Chemical Engineering
Hsien-Yen Isao B.S. Chemical Engineering
Roger Melton B.S. Chemical Engineering
James Doty Economics

Leland Griffin Chemical Engineering

B.S.
- Yals e faggetn S _BEGNSREAY! Prgineering

Research Project Accomplishments

Two industries were selected: petroleum refining and coal gasification.
Several criteria were used in making this selection. First priority was
given to industries with a high likelihood of locating in New Mexico either
due to natural resources or close proximity to markets. Second, industries
were chosen which showed g large diversity in water use patterns and
substitution choices. Another major consideration was the type of aqueous
effluents and the potential for recovery of useable water.

Publications

Ben~David, S., F. L. Brown, Jr., H. G. Folster and E. F. Thode. 1974,
Analysis of Water Characteristics of Manufacturing Tndustries and their
Adaptability to Semi-Arid Regions. Water Resources Research Institute
Report No. 040.

Project Status

Completed, May 1974,
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Application of Research Results

Interest in a study of this nature has been expressed by state officials
involved in determining the impact of industry upon the economy and
environment of New Mexico. It is expected this repor:t will serve as a
model for groups making a determination of what types of water using
industry to attempt to bring into semi-arid regions and, in particular,
New Mexico.
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An Interdisciplinary Analysis of the Water
NMSU Project No. 3109=142 Resources of the High Plains of New Mexico

Agrecment No.14-31-0001—~ 3951

FCST-COWRR Research Category:

Name_énd Location of University Where Projccg_ig Being Carried Out:

New Mexico State University, Las Cruces
New Mexico Institute of Mining and Technology -~ Socorro

Frxoj. Began-~Month: July 5 Year:1972 |lTo Be Completed—~ﬂonth:_Junqﬁ“_mj Year: 1972
- = L Extended through June
Principal Investigators Degree Discipline
Robert R. Lansford Ph.D. Agricultural Economics
William Brutsaert Ph.D. Hydrology
Bobby J. Creel M.S. Agricultural Economist

Degree Held

Student Assistants 1/ (if any) Discipline or Academic Background
George Hoffman B.S. Hydrology — NMIMT
James A. Larson B.S. Agricultural Economist — NMSU

A. Research Project Accomplishments

An interdisciplinary approach to the solution of the vater resources problems
of the Southern High Plains in New Mexico was made possible by the inte—
gration of hydrology and geology with economics. Research procedures developed
to carry out this study were closely coordinated by the investigators to
achieve the primary objective of evaluation of the social and economic impacts
of alternative water-use policies.

A linear programming model was developed to represent the Southern High Plains
economy. Inputs into the model were obtained from separate studies covering
the hydrological,agricultural, municipal, and industrial areas.

Three sets of alternatives were considered: (1) growth without a water con-
straint; (2) growth, decreasing pumpage 10 percent after 1966; (3) growth,
increasing pumpage 10 pexrcent after 1966.

Without a water constraint, both production and depletions are expected to
exhibit the largest increase (54.5 percent and 66.9 percent, respectively).
When a 10 percent decrease in pumpage constraint is imposed in the year 2020,
the value of production is reduced by $19.02 million; employment by 2931
employees; and water depletions decreased about 62 percent. When a 10
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percent increase in pumpage constraint is imposed, the value of production
is decreased $47.1 million below the expected when compared to a 10 percent
decrease in pumpage, and water depletions are reduced only slightly (31,900
acre—-feet).

Publications

None. But a manuscript has been prepared, reviewed and corrections made.
It is waiting for reproduction. The title of the manuscript is: Water
Resources Bvaluation of the Southern High Plains of New Mexico.

Project Status

The project has been terminated.

Application of Research Results

The personnel in the New Mexico State Fngineer Office have expressed
interest in the results of this project. The results have been discussed
with these people and representatives of the U. S. C. S. in Albuquerque.

Work Remaining and Progress Contemplated

The only work remaining is the publication of the manuscript.

40



JrC——

ANNUAL REPORT -- TITLE 1 PROJECT

—— e, —

OWRR Project No. B-038-NMEX

NMSU Project No. 3109-140 Aquifex Parameters by a Chemical Tracer

Agrecment No.14-31-0001- 3914 Technique

FCST~COWRR Research Category:

Nawe and location of University Where Project is Being Carried Out:

New Mexico Institute of Mining and Technology, Socorro, N. M. 87801

Proj. Began--Month: July 5 Year: 1972{|To Be Completed"—Month;hgggg 3 Year:1974
Principal Investigators Degree Discipline
G. K. Billings Ph. D. Geochemistry
G. W. Gross . Ph. D. Geophysics
V. LeFebre Ph. D. Chemistry

Degree Held

Student Assistants 1/ (if any) Discipline or Academic Background
Larry Holt M.S. Geochemistzry

George Linn M.S. Geology

Shaun Ross - Geology

A. Research Project Accomplishments

Soil column tests and chemical analyses of water samples from the Roswell ground
water basin indicate that the water is saturated with calcite before entering
the aquifer. Calcite precipitation and dissolution oceurring within the aquifer
result from nonlinear mixing effects. Mixing caused by leakage from the un-
confined to the confined aquifer is clogging the confined aquifer with a calcite
precipitate. The gypsum content of certain wells has been increasing over a
number of years for the same reason. In view of these findings the conclusion
was reached that the original idea of using changes in calcium and bicarbonate
concentrations as a measure of residence time could not be applied to the study
area. Instead, it appeared that concentration changes in groundwater samples
and crystalline calcium carbonate precipitates in fractures of core samples

from the San Andres aquifer could be explained in terms of nonlinear mixing
effects which, by themselves, give clues about source of recharge waters and
their circulation patterns.

B. Publications. None

C. ‘Project Status. Incomplete.

41



p——

D.

Application of Research Results

The results of this research should lead to a better understanding of the
inter-aquifer flow in the basin, and of the effects of continued decline
of piezometric heads. These results should be of interest to the Pecos
Valley Artesian Conservancy District which, through its manager, Mr. Ray
Wyche, hae given invaluable help to this project.

Work Remaining

Because of the persomnel changes that took place during the year, plus
the change in orientation necessitated by the findings summarized under
(A), progress on this project has not been as originally anticipated.
For this reason we are requesting an extension.
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OWRR Project No. B-040-NMEX

NMSU Project No. 3109-148 E:ZZI Use and Urban Development in the Albuquerque
Agreement No.14-31-0001- 4106 '

FCST-COWRR Research Category:

Name and Location of University Where Project is Being Carried Out:

University of New Mexico, Albuquerque, New Mexico.

Proj. Began--Month: qEEZ“l 3 Year: 73__ To Be Completed——Month:mi?ne 5 Year: /3
Principal Investigators Degree Discipline
Peter Lupsha Ph.D. Political Science
Don Schlegel Ph.D. Architecture
Degree Held
Student Assistants 1/ (if any) Discipline ox Academic Background
Ouida Martin M.A. City Planning
Robert Anderson B.A. Political Science

A. Research Project Accomplishments

During the year January-June 1974, the following aspects of the Water Use
Project were completed as proposed on page 6 of the initial proposal.

L Data was gathered on the location of water use by types.

(2) User addresses were collected in cooperation with the City Water Billing
Department.

(3) The dimensions of the survey were outlined.

(4) A survey imstrument was developed.

(5) A selected number of water use decision makers were interviewed, and
a range of decisional alternatives and use options and priorities

developed with these decision makers:

William Ott, City Engineer
Dan Reddy, Assistant City Engineer
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(6) A design for the pretest of the survey instrument was set up.

None
Project will continue through June 1975.

We note that we have had excellent cooperation from the City and State,
and that a great deal of interest on the part of water decision-makers
has been generated and their inputs into the survey accounted for. It
appears that the survey will have the desired effect, providing not only
base line data for the development of a planning tool, but also providing
much useful information to city planners for policy alternatives on water
use in the future. It will also be very useful in improving the Demand
Model developed by Berry and Bonem.
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UWRK Project No., B~041-NMEX

MNSU Project No. 3109~149 ‘ Application of Environmental Tritium in the
S . L ha] T e e Measurement of Recharge and Aquifer Parameters

Agreement NO'14“31'00Q{:m_§i91_h_,“" in a Semi-Arid Limestone Terrain

FCST-Cowrgp Research Category:

Location of University
——e—me Qb Universd |

i,

B gty

New Mexico Institute of Mining and Technology, Socorro, New Mexico 87801

e eSS T T e e e _.
== T T e — T e B
T e
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A

Proj. Began~—Month:“M_£U1y E;_w; Year: 19?%_ [To Be Comploted—~Month: June H Year:1975
RS S s S Y T T e *‘::—_1—*“%_-——__-7_“"_%—-“‘%__:“—2_:”“; ‘:_:*'—"J;—:__—
frinc@gglml vestigators Degree Discipline
G. W. Gross Ph. D. Geophysics
D. D. Rabinowitsz Ph., D. Hydrology

_h_hmm*m__m_____h*wn_m___ﬁ_ﬁ_ﬂ____“_h_%*qm_m_w_“____. —
——~m—-~—~—~—_—h—_—h_ﬁ~«_M~w_%*m_____q__ﬂ___%_m_u::r———*fr:f7“- e
Degree Held

Student Assistaggﬁ_;/ (if any) Discipline or Academic quggrounq

Roberta Hoy - Geoscience (Geology)

John McDermott M.S. candidate Geoscience (Hydrology)
::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::;"_m“_::::::::::::::r:::—~**:::*--*~

D. D. Rabinowitsz left New Mexico Institute of Mining and Technology in January,
1974, and ¢. w. Gross took charge. Attempts to find a suitable replacement for
Rabinowitz have not been successful to the date of thig writing. The Present
report only covers the work by G. W, Gross (February through June, 1974y, A
Systematic sampling program was instituted on selected wells in the Roswell
Basin. A total of twelve days were spent in the field on three separate field
trips, Emphasis wasg placed on the Pecos Valley Conservancy District
observation wells and several flowing wells in the recharge area, which had

not previously been sampled. These wellsg are considered to be of prime
importance for the study of recharge processes. ALl but two of the observatrion
wells have water level recorders which have been in continuous operation since
about 1956. Ope of these wells (No. 2: 21 miles west of Roswell) has been
selected for a pilot study which is being carried out by Mr. John MeDermott,

a Master's degree candidate in Hydrology. He is digitizing the complete set

of records from this well for the purpose of carrying out g Spectral cross
correlation study with meteorologic parameters (atmospheric Pressure, pre-
cipitation, temperature). This is the first step in using these records in

the analysis of recharge Procasses, complementary to the tritium-dating studies
being done in our laboratory on water samples from the same wells,
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B.

Publications

Three papers have been prepared and submitted for publication to Journal of

Hydrology, where they are presently under review.

D. D. Rabinowitz, G. W. Gross, and Ch. R. Holmes:

Environmental Tritium as a Hydrometeorologic Tool in the Roswell
Basin, New Mexico.

I. Tritium Input Function and Precipitation/Recharge Relation.
IT. Tritium Patterns in Ground Water.

ITI. Hydrologic Parameters.

Project Status.

The project will continue in the next fiscal year. The measurement of
tritium in water samples has fallen rather far behind schedule during the
past fiscal year. In large measure, the efforts of G. W. Gross since taking
over the tritium laboratory have been directed towvard streamlining and
accelerating the operation. Considerable instrumental difficulties, which
frequently accompany such changes in direction, have thwarted these efforts
thus far. :

Application of Research Results.

We have been closely working with the Pecos Valley Artesian Conservancy
District whose manager, Mr. Ray Wyche, has made available to us his well
records as well as given us access to his carefully wmaintained observation
wells. The results of this study can be expected to be of immediate
interest to the Conservancy District.

Work Remaining and Progress Contemplated.

We expect to gather the data required for the two major objectives of the
project: (1) To compute a groundwater residence time for the Artesia
region of the basin; (2) to verify or refine the recharge relationship
proposed in our report WRRI No. 0Ll6 and to ascertain whether it can be
generalized for the southern (Artesia) part in the basin.
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Tl OB CUR] IIIEEME;Uﬁﬁﬂﬁﬂ;_____*u_h_H~*~w~_“_ouﬁum
OWIR Project No .B~046~NMEX
e e Regional Water Management with Full
NHSU Project No.glggziéﬁ“_wnm*ﬁ_m*__~ Consumptive Use
Agreement No.14M31_0001_4164
YCST-COURR Research Category: T

—— e . T e e

T e ] T U e e
——_— —— e LTI e e

Carried Out:

e L T ———

Toygon s Tl . T e DT T e e —
ﬁﬂﬂﬁwﬂﬂﬂmﬁgﬁii£93“9£*HR;Ver51ty Where Project is Being

New Mexico State University - 14g Cruces, N.M.; University of New Mexico -
_%_q_é£gggoerqqot_N.M.; Texas A & M University, College Station, Texas

Proj. Began—-Month: Jan. Year:m}QZQ_]Lb Be Completed--Month: Dec. ; Year:197!
:::T:::_—h__h' ST re— _”—.W-—M“*"‘*‘-‘“”I::*-_:‘:-I:__LM_*“ T e ——::5-—‘— —+—~.—":..___~_H = —;:_h__
ggiggipal Investigg£g£§ _Qggggg Discipline
Robert R, Lansford Ph.D. Agricultural Economics
Shaul Ben-David Ph.D. Economicsg
John W. Adams Ph.D. Agricultural Economics
Donald L. Reddeli Ph.D. Hydrologist

-—-—A._,__m-—-._y_._.—-——____“-—-»—__‘___q__ —— ——
—_— \M%M.wmm__ﬁmﬂ e —— T ——

Degree Held
(if any) Discipline or Academic Background
v e f2tacemic | —Xelound

Student Assistanrg 1/
==L Assistants 1

One of the key elements of this study is the use of a technical advisory
committee composed of Tepresentatives frop local, state, and federal agencies,
The research group met with the technical advisory committee on April 22, 1974.
Among the agencies represented were: Bureau of Reclamtion, y. g. G. 8., Soil
Conservation Service, City of Las Cruces, City of El Paso, Elephant Butte
District, E1 Paso County Water Improvement District No. 1, Texas Water Rights
Commission, Texas Water Development Board, West Texas Council of Governments,
Official from Texas Governor's Office, Southern Rio Grande Council of Govern-
ments, New Mexico Interstate Streams Commission, New Mexico State Planning
Office, Rio Grande Conmpact Commission, New Mexico Water Quality Control
Commission and Greater Agricultural Income Now Committee.

The model has been chosen, and the needed data identified and methods of obtain-
ing it outlined.

B. Publications

None
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Project Status

Project will continue until December 31, 1975.

Application of Research Results

Members of the advisory group should find various uses of the results
obtained from this study. The advisory group will receive preliminary
results as they become available for their own use.

Work Remaining and Progress Contemplated During Next Year

All of the analysis should be completed during the next fiscal vear
and the start of final report begun.
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- OWRR Project No. (C-4060

NMSU Project Mo.  5700-311 . REDUCTION PEAK WATER CONSUMPTION IN URBAN
Agreement No.14-31-0001— ARTAS

TCST-COWRR Research Category:

Name and Location of University Where Project is Being Carried Out:

New Mexico State University, Las Cruces, New Mexico

Proj. Began--Month: July  ; Year: 1972 [i{To Be Completed~-Month: Ayoust ; Year: 1974
Principal Investigétors Degree _ Discipline
D. J. Cotter Ph. D. Horticulture

. Croft Ph. D. Psychologist
. Clark C. E. Sanitary Engineer
. Reeves M. S. Horticulture

PP
<= o

Degree Held

Student Assistarts 1/ (if any) Discipline or Academic Background
J. T. Hughes M. S. Botany
Elbert Graves B. S. Biology
Kathleen Winkles B. S. : Education

A. Research Project Accomplishments

The major thrust of activities for the project during 1972-73 has centered
about testing and refinement, and subsequent application of the residential
landscape description questionnaire (RLDQ) to urban residential landscapes.
Water usage data was available for most of the landscapes evaluated. The
instrument met semantic and statistical criteria and had a very high reliability.
Results now show that the RLDQ can be used as an assist in identifying
attributes of a landscape which contribute to its overall beauty and those
which lead to less water to maintain the landscape. The following four areas
are measured by RLDQ: harmony, composition, accent and uniqueness. Uniqueness
correlated negatively with landscape water use per square foot. Composition
negatively correlated with total gallons applied to a landscape.



The progress on obtaining definitive data on the knowledge about water
usage by urban dwellers is currently under way. Two completed pre-
liminary studies show consumers do not have sufficient knowledge on how
to use water wisely. For example, luxurient water users consider
themselves to be good stewards of water, that is, those consumers who
felt they could not conserve water in their landscapes used twice as
much water on their landscapes as those who felt they could conserve
water. Programs for the conservation of water on New Mexico State
University Campus has been developed and implemented. To date, water
savings of 37% on fescue and 11% on hybrid bermuda have been achieved
on campus.

C
Department is under way for the purpose of counseling with high water
users and encouraging adaption of conservative measures.

Publications

Cotter, D. J. and Fabian Chavez. Factors affecting water application
rates and urban landscapes, Journal ASHS, accepted for publication
April, 1974.

Project Status

Project will continue to August 31, 1974.

Application for Research Results

The results obtained to date suggest that a significant means of reducing
urban water usage lies in the area of consumer education. Application

of RLDQ would identify specific landscape attributes conserving of

water.

Work Remaining

1. The analysis of date currently under way, is nearing completion.

2. Completion of final report.
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OWRR Project No. 13030 GLM

NMSU Project No. 5700-308

Agreement No.14-31~0001~

FCST-COWRR Research Category:

Quality and Quanity of Return Flow as Influenced
by Trickle and Surface Irrigation

Name and Location of University Where Project is Beiny Cavried OQut:

New Mexico State University, Las Cruces, New ﬁgxico 88001

Proj. Began—-Month: July 3 Year: 197%_ To Be Completedw—Honth:Decnger 5 Year:_;glg
Principal Investigators Degree Discipline
Peter J. Wierenga Ph.D. Soil Physics
Ted C. Patterson M.s. Agricultural Engineering

Student Assistaants 1/

Ron van de Pol
Buck Sisson
Bill Boyle

Degree Held

(if any) Discipline or Academic Background
B.S. Water Science and Engineering

M.S. Soil Physics

B.S. Chemistry

A. Research Project Accomplishments

The results from the two cropping years so far show no effects of irrigation
treatments on the quality of the irrigation return flow. Neither soil water
depletion, nor irrigation efficiency had a significant effect on the salinity in
the soil profiles as measured at the end of each cropping season. The yield from
the trickle irrigation plots was about the same as from the surface irrigated
plots during the 1973 cropping year. Trickle yields in 1972 were significantly
higher than surface yields. :

The amount of irrigation water

iiplied during the 1973 growing season was 22.8

inches averaged over all treatments. The amount applied to the trickle plots
was 13.3 inches, considerably less than to the surface irrigated plots.

Changes in soil salinity were measured by taking samples at 20 centimeter depth
increments at 2 locations in each surface irrigated plot and under the trickle
line and in between the trickle lines on the trickle irrigated plots. Pre- ‘
irrigation caused a decrease in salt level in the surface soil but an increase
in the subsoil. The effects of surface irrigation treatments on soil salinity
were not significant at the 5% level at any depth. Preirrigation through the
trickle system caused a very significant decrease in soil salinity -in-between
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the trickle lines at the 0-20 centimeter depths and at the 20-40 centimeter
depths. Below 40 centimeters, differences were not significant. Preirrigation
had a favorable effect on soil salinity below the trickle line, Between the
lines, soil salinity was also reduced by preirrigation through the trickle
System. Measurements from the salinity sensors around the trickle lines show

the large buffering capacity of the soil at the experimental site, considerably
mnore time is required before the effects of changes in irrigation management
can be measured on the quality of drainage return flow.

Publications

Wierenga, P. J. and T. C. Patterson. 1974, Quality of irrigation return
flow in the Mesilla Valley. Proceedings of the 10th International
Congress of Soil Science, Moscow, USSR, August 12-20.

Patterson, T. C. and P, J, Wierenga. 1974, Irrigation return fiow as ip-
fluenced by drip irrigation. Proceedings international drip irrigation
congress. San Diego, California, July 7-14,

Abstracts
205tracts

Wierenga, P. J. 1973. TIrrigation management and its effect on the quality
of drainage return flow. Abstract in Science and Man in the Americas
Desert and Arid Lands Central Theme, AAAS, Mexico City, June 20 ~ July 4,

Project Status

Project will be completed by December 31, 1974,

Application of Research Results

Organizations that have an interest in this Project are the City of
Las Cruces, the Bureau of Reclamation, the Elephant Butte Irrigation
District and the Environmental Improvement Agency in Santa Fe, New Mexico.

Work Remaining, and Progress Contemplated During Next Year

Harvesting of cotton, determining yield and quality collection of soil
samples from the field plots, analysis of the soil samples, analysis of
data and writing of the final report.
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OWIR Project No.

3109-134

NMSU Project Ng.

Agreement No.14—31—0001—
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FCSI-COWRR Research Category:
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Nam z
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Jocatrion of University Where

New Mexico State University, Las Cruces

et e e e T e e

Project is Being C

Cropland Uses and Agricultural Water Depletions
in New Mexico

Proj. Began--Month:

July 5 Year:197p ‘To Be Completed--Month: June

Principal Investigators

Robert R. Lansford
Bobby J. Creel

Discipline
Agricultural Economics

Agricultural Economics

Student Assistants 1/

James A. Larson

Degree Held
(if any)

B.S.

Discipline or Acadenic Background

Agricultural Economics

S T e e

A. Research Project Accomplishments

A survey was conducted to determi
in cooperation wirh the Statistic

~ m——.._.__.“__«~.__.__._,u.._m_—-a_._+_

ne the use of irrigated cropland in 1973,
al Reporting Service,

Soil Conservation

Service, and Agricultural Stabilization and Conservation Service (all of
the U. S. Department of Agriculture), New Mexico Cooperative Extension

Service, New Mexico Stat

Agriculture.

The major irrigated cro
sorghum, 216,210 acres:
planted acreage, alfalfa
increased by 4,400 acres.

percent of the total cropl

The diversions and depletions f
estimated by the Blaney-Criddle

e Engineer Office,

and the New Mexico Department of

PS in New Mexico in 1973 were: alfalfa, 234,560 acres;
and cotton, 149,810 acres. Relative to the 1972

and cotton decreased by 9,500 acres and sorghum
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Publications

None, but an agricultural experiment report is being planned.

Project Status

Terminated June 30, 1974,

Application of Research Results

The Statistical Reporting Service of the U. S. Department of Agriculture

and the New Mexico State Department of Agriculture use the data in preparing
state and county estimates of agricultural crops in New Mexico. Data
generated from this project have been used in the New Mexico State Water
Plan. Basic agricultural data such as these are used by many organizations
and firms. Agricultural firms are anxious for this type of data.

Work Remaining

The diversions and depletions for irrigation water in New Mexico are being
estimated. The delay in completing this phase of the project was caused
by the delay in obtaining climatical data from the weather bureau which
came in mid-June.
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OWRR Project No.

FCST-COWRR Research Category:

NMSU Project No. 3109-136 Predicting the Quality of Irrigation Return
Agrecment No.14-31-0001~ Flow

Name and Location of University whefg-Project is Being Carvied Qut:

New Mexico State University, Las Cruces, New Mexico

Proj. Began—-Month: July  ; Year: 1972 (/To Be Completed~-Month: June Year:1974
Principal Investigators Degree Discipline
e
B Peter J. Wierenga Ph. D. Soil Physics
Degree Held o
Student Assistants l/ (if any) Discipline or Academic Background
Rein van Genuchten M.S. Soil Physics, Soil Plant Relations
Susan Gomez B.S. Chemistry ’
A. Research Project Accomplishments

During the past year a comparison was made between observed ionic distribution
in large columns and those calculated using a computer program for the simul-
taneous transfer of water and salts in soils. The observed ionic distributions

-were obtained from large lysimeters irrigated with saline water of a 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—
face inside the lysimeters. Changes in the composition of the drainage water
from the lysimeter columns was also measured. The agreement between observed
and computed results was good as far as the water movement part of the model
was concerned. Observed water content generally agreed with measured water
contents inside the column. Observed and computed calcium distributions within
the column agreed with a calcium sodium exchange constant of 3.5 was used in
the computer model. The use of a calcium sodium exchange coefficient 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 profile was
adequate when the calcium magnesium exchange coefficient of 0.87 was used in
the model. The calcium magnesium exchange coefficient usually found in the
Iiterature is 0.67.
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Comparison between observed and predicted distributions of chloride, sulfate
carbonates and bicarbonates were quite adequate. Tt appears that the computer
model used in predicting the salt distribution is adequate when proper coeffi-
cients are used for the exchange coefficients for calcium-sodium and calcium-
magnesium. These coefficients were found to be quite different from those
published in the literature. Values found in the literature were usually
obtained under saturated conditions. However, this experiment was conducted
during non-saturated flow and it is quite possible that exchange coefficients
determined during saturated conditions are quite different from those obtained
during actual unsaturated conditions as is normally the case under field condi-
tions.

In a separate experiment the movement of chloride and tritiated water was
measured in a field plot at the Plant Science Farm at New Mexico State
University. 1In most cases there was agreement between observed and calculated
chloride distributions, if anion exclusion, caused by the interaction of the
chloride with the clay, was taken into account. Tritium was retarded by the
soil. Therefore,tritium would not be a good tracer for following water move-
ment in soils as indicated by these results. The soll at the experimental
site was very layered with 65 centimeters of clay on the sandy subsoil. This
layering of the soil introduced difficulties in sampling the soil solution,
especially in the heavy clay layer above the sand. From this data it appears
that section cups are not always adequate for sampling the soil solution in

a soil profile.

Publications

van Genuchten, M. Th., J. M. Davidson and P. J. Wierenga. 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. Wierenga. 1974. Simulation
of nitrate and chloride movement through gardena very fine sandy
loam. Proceedings Summer Computer Simulation Conference, Houston,
July 9-11, 1974.

Wierenga, P. J., M, J. Shafer and S. P. Comez. 1973 Salinity distributions
in large soil columns. Agron. Abst.

Project Status

Project will be completed December, 1974.

Application of Research Results

Interest in movement of solutes through soil as measured in this experiment,

was expressed by the Environmental Improvement Agency in Santa Fe, New Mexico.

The project will be completed within the 1975 budget year. Testing on a larger
scale will be necessary.
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Irincipal Investigators Degree Discipline
James R, Gosz Ph. D. Forest Ecology
Mary Barr Ph. D. Plant Biochemistry

Student Assistants 1/

Stewart Bergman

Degree Held
(if any)

M. S.

Discipline or Academic Background

Organic Chemistry
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Project Status

The preoject will continue through December 31, 1974 to allow for
data collection through the entire year and adequate analysis.

Application for Research Results

Studies of thi- type are rare, hence this study will provide useful
information for other researchers in similar fields. Both the

U. S. Forest Service and the U. S. Geological Survey have indicated
an interest in this work. Water quality can be a valuable tool in

evaluating land management activities.

Work Remaining

The data collected before May is in the computer phase. Collection
will continue through July and then be analyzed. Conclusions can
then be drawn.
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NMSU Project No. 3109-147 SOURCES OF GROUNDWATER CONTAMINATION IN THE

Agrecment No.314-31-0001-

FCST~COWRR Rescarch Celegory:

e e OGALLALA AQUIFER IN EASTERN NEW MEXICO

Name and Location of University Where Project is Being Carried Qubt:

-

Eastern New Mexico University, Portales, New Mexico

bi

Proj. Began——DMonth: s Year:_m_ﬁwﬂ[To Be Completed--Month: s Year:
Principal Investigatoxs Degree Discipline
Robert G. Taylor Ph. D. ‘ Chemistry
Thomas W. Russell Ph. D. Chemistry

Degree Held

Student Assistants 1/ (if any) Discipline or Academic Rackground

Edith Kimbrell
Steward Lacey
Edward Bigler

Alice Cone Pre-Veterinary
Terry Pressley Water Resources
David Augustine

Geoffrey Browne M.S. Chemistry

Research Project Accomplishments

The physical characteristics of the Portales Valley Water Basin were
examined. Drawdown characteristics, channeling existence, and vertical
constant head permeability values were measured. The results from the
physical parameters yielded insight into the movements of various chemical
and biological contaminants, in addition to giving explanations to the ob-
sevved changes in trends of concentrations of the various measured para-
meters. Vertical constant head permeability values demonstrated that
downward movement of water was sufficiently rapid to account for aquifer
contamination by return flow in most of the soil associations examined.
Subsurface strata composition indicated ion exchange, both cation and
anion, played little, if any, role in affecting contaminant percolation.
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Water quality of the aquifer was monitored by both chemical and

biological parameters. Eighteen chemical and biological parameters

were examined routinely on seventeen wells throughout the Portales Valley
Water Basin. Water under agricultural industries was monitored where

the individual industries were isolated from synergistic effects. Lack of
any appreciable rainfall during the fall and winter - post cultivation -
months has resulted in base line fluctuations but a conspicuous absence

of any trends. Minor trends were manifested as general decreases in
measured parameters during the post irrigation season, and paralleled

the previous study of 1971 (Project Number 3109-45 A-034 New Mexico).

The absence of any winter moisture during the study period has created

a repetition of environmental conditions which existed just prior to the
1971 study. As pre-planting ground preparation has required application
of irrigation moisture to the s01l, the terminal months of the study have
produced a trend of increasing nitrate contamination in the groundwater,
If the trend continues at the indicated rate, nitrate values of the same or
higher levels than observed in 1971 can be expected.

The physical characteristics of the Water Basin, when considered with

land use activites, permitted interpretation of the various parameters of
water contaminants monitored. Comparisons indicated the relationship

of sub-surface chloride concentation to animal density on land, as re-
ported by Jones (1973), was paralleled in the Portales Valley Water Basin.
The existence of high mumbers of fecal and total coliforms in the water

of the Valley apparently negated the observation of the fluctuations in
nitrate concentrations reported by Jones (1973). (Pecal and total coliforms
are capable of reducing nitrate to the more insidious nitrite ion.)

Nitrite was commonly found to exist in the range of 5 to 15 ppb in the
Valley's aquifer water, However, levels of nitrate concentrations have
been observed as high as 5000 ppb. Attempts to identify the sources of the
observed pulses of high nitrite concentrations have not been successful.
The pulses were tracable in movement with the general movement of water
within the aquifer. The movement of nitrite pulses were at the same rates
determined by other physical measurements of watertable movement rates.

Water movement within the aquifer was measured by use of fluorescein dye
marker. The rate of movement was calculated to be over six miles per
year. Channeling was not evident in the wells monitored by this method.
Calculations using Darcy's law indicated (on the basis of State Engineer-
provided coefficient of permeability) that the expected-to-observed

time for observation of the tracer material were equal.
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Core sampling in the various soil associations, and subsequent
chenical analyses at various intervals, has indicated that zones of
concentrations exist. These zones would be expected to move down-
ward with available moisture during the past irrigation season.

The dry season, which has followed the irrigation season, has pre-
vented results from this hypothesis.

Publications

None

Project Status

Completed, Technical Completion Report submitted to WRRI.
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Form OW-9 ;1974)
Page 1 of

ANNUST. REPOKY = (RAINLEG A%D umc"'ro ASPECTS
OF THE WATER RESEARCH T LTI, 8379

va of UnlverSLﬁy: Information is for New Mexico State Un1vcr91ty where the Institute
(or College) 1s located unless other wise indicated. University of New Mexico
UNM, New Mexlco Institute of Mining and Technology=NMIMI *

Suh.'nt the infermation spm Lfiod helow for the Undversity at which the Water
Rescurces Research Institute or Centes approved under P.L. 88-379 is located,
and for other uvniversities with which the Institute or Center is cooperating.
Keep the statistics on enrollments, number of students graduating, employment
status of graduates, new cources, etc., separate for cach University. It

is recognized certain of the requested data on students may not be readily
available. If so, provide best estimate figurcs. In OWY, data on students
are required only for those students who received employment as research
project or program assistants through the P.L. 88-379 program. If extra
space is needed, add pages and number each continuation item in the order
shown below.

A. During period since last annual report was submitted provide information on:
(Sce footnote 1/ below.)

(1) New water resources related courses developed. (Give title, state
whether interdisciplinary, and give brief description of course.
Please indicate if any of these were outgrowths of P.0. 88-379
program activities.)

None

(2) Water resources related staff members added to fill new positions.
(List highest degree obtained and scientific dL%LLUlLuC. Indicain
which ones received any salavy from P.L. 88-379 funds. Do not list
staff replacements.)

None

1/ Our dintent here is to obtain informacion on inproved academic capability for
vater resources research and training. Indicate for cach position, rescarch
facility or other dtem, whether suppork was provided in whole or in part through
P.L. 88-379 funds, or from other sourtes; however, also list improvements sup—~
ported by State or other funds.

* New Mexico Highlands University = NMHU
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Form 0w-9 (1974)
Page 2 of 7

A- (Continued)

(3) E@£32“£¢393¥Sﬁﬁ.?Q}E?ﬁﬁnﬁtﬂﬁi,Efﬂk??? cipdoyed 1o replace those who
revired, di ed, o oved, E}r sl h:'Lg;I{-:e st do gj rec “c;}.;t_.‘}{:i_;;c?ci“_e;l-t-lmé-c‘;ﬂféff tific
discipline. Tndicato which ones roceived any salary from Pp.1,. 88-379
funds. )

Ms. Kathleen E. Hain (B. S., Microbiology) replaced Mr. Bobby J. Creel
as assistant to the director of the Institute.

(4)  New water resources research and t

i _training facilities other than research
equipment_;tems. (Include only major facilitieg such as new labora—
tories, buildings, ate.)

None
5) .£PtQ?@QE?EEEEEEﬂimiEEEEEEEVﬁﬁﬁgEy or regional agreements consummubed
-8R Lo dmproved rescarch and training capabilitics. (To he

answered only by institutes under P.L. 88-379. If copiu

pies of such
institute-related agreements have not been provided OWHR, please pro-
vide.

Interdepartmental, interuniversity agreement 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.
B-046-NMEX, '"Regional Water Management with Full Consumptive Use.'
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Form OW-9 (1974)
Page 2 of 7 Con.

Interdepartmental, interuniversity agreement between New Mexico
State University 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."

Interdepartmental, Interuniversity agreement between New Mexico Stat
University, University of New Mexico, OWRR Project No. B-032,
"Aanalysis of Water Characteristics of Manufacturing Industries and
their Adaptability to Semi-Arid Regions.™

Regional Agreement between Texas A § M University, Texas Water Resources
Institute, and New Mexico State University, Water Resources Institute,
WRR Project No. X-134, "Systematic Analysis of Priority 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
Research Institute, OWRR Project No. X-138, "Development of a Colorado
River - Great Basin Regional Framework for Water Research.!

Interdisciplinary, interuniversity, interagency Proposal submitted
by New Mexico Water Resources Research Institute with Los Alamos
Scientific Laboratory to Board of Educational Finance, State of New
Mexico, WRRI Proposal No. 023, "Feasibility Study for Establishment
of Energy - Water Complex in the Tularosa Basin.™

Interdisciplinary, interuniversity, interagency  Proposal submitted

by the New Mexico Water Resources Research Institute and New Mexico
Environmental Institute to The Pan American Health Organization for
final review, WRRI Proposal No. 008, '"Rio Grande Regional Envirommental
Project (A Preliminary Proposal for the Preparation of a Research
Design that will Lead to the Development and Implementation of a

Model Environmental Management Plan for an Interstate - International
Region). " :
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FORM Qw-9 (1974)
Page 3 of 7

B. Nuwber of students receiving en

aployment as research projo Get or program ass -

).:

ants tln ufrh the P ]",_:_ 8”-:_5_2? Program. (ine "Ludn ‘only thosc students both cone

t:'Lou_ng and graJxml ing, paid \.'}-ml[) or in part with P.L. 88379 funds during
the past fiscal year.)

No. by Scientific Discipline or

Category of Major Field of Study (Lngineering,
_Students Biology, FKconomics, etc. 2/

Scientific Discipline of Student Number

(1) Undergraduates Agricultural Engineering 1
Biology - UNM | 1
Biology/Chemistry - NMHU 1
Civil Engineering 1
Geology - NMIMT 2
Range Science 1
e
(2) Master's Studeuts Biology 1
Chemical Engineering 5
Chemistry - NMHU 1
Economics - UNM 3
Education 1
History _ S
Hydrology - NMIMT 2
" Industrial Engineering 1
Political Science - UNM 1



FORIt OW-7 (1974)
Page & of 7

B. (Coatinued)

No. by Scientific Discipline or

Major Field of Study (Vuginearing,

T _HBlology, Economics, cte.

Category of
Stadeats

_Number

(3) Doctoral Studants
Botany 1

City Planning - U. N. M. 1

Civil Engineering 1

Geochemistry - N.M.I.M.T.

1
Geology - N.M.I.M.T. 1
1

Horticulture

Hydrology - N.M.I.M.T. 1

Arrigation and Drainage 1

Soil Chemistry 1

(4) Tostdoctoral Students
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Form OW-9(1974)

Page 5 of 7

C. Employment status of majors in water-related fields who graduated during

the school yoar ending abiout Iune and who reccoive P L:

68 -379 supportl.

CATEGORY OF SCHOOL YEAR GRADUATR
BY DEGRFEEL OBTAINED i
EMPLOYMENT STATUS Bachelor's Master's Doctoral
Degree Degree Degree Total

1. No. employed in water related

positions iun: Total—~—r—m———

Federal Agencies—-—————m———m- ( Y|« ) (€ Y |«

State & Local Agencies—————— ( ) ( ) ( 1 Yy 1(

University or College——————- ( 1 ) ( ) ( ) i<

Other -- Including private

enberprilgammmmm e e ( 1 ) ( ) ( 1 ) ¢

2. No. graduates returning to

school for advanced degrea - 1 1
3. TFo. going into military

SerVIiCem—m—m— s e
4. No. unemployed or working in

other fields—--——mr—r——mr—n——m 1
5. No. status upknown————-——-——-

2

5. Tohalgw———————rm oo e 5 2 2
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FORM QW-9(1974)
Yage 6 of 7

Fuployment status of mojors in watcr-related fields who graduated during

the school year ending about June and who received P.L. 88-379 support.

CATEGORY OF SCHOOI. YEAR GRADUATE

él Do not include here students workin
course credlilbs.

68

¢ as

res

carch assistants and receiving

Number of Graduates Engaged in | BY DECREE OBTALNED
Water—Related Work In: Bachelor’s Haster's |Doctoral
Degree Degree Degree Total
1IA. Federal Agencies:
a, Primarily Research————m——mm———— i
b. Primarily Planning-——=-———————-—-
¢. Primarily Development-—-——m————m~—-
d. Primarily Operationg———————mm——m—
e. Priwarily Management——————rw—m~e
£. Other or not known————~—-— e
1B. State and I.ocal Agencies:
a. Primarily Research—————~——m=———m 1
b. Primarily Planning R o
c. Primarily Development--w-wmwmmm——
d. Primarily Operationg——--——mmwm—— L
>, Primarily Management———————m——m-
f. Other or not koowpm—=m o ————
1C. University or College: 3/
a. Priwarily Teaching e —— i
b. Primarily Research——m——————mm——- 1
¢c. Primerily Reseavrch & Teachiug——— y
. d. Other or not known————r———eso——— )
1D. Other — Including Private Enterprise: ]
a. Primarily Research—-——-—wvme———o 1
b. Primarily Planning--—-—m——————--—
c. Primarily Developnent—--—-——————-—-
d. Primarily Operations———-———————-
e, Ezimarily Managament———-r——————
£. Other or not known——————remm———— 1
TOTALG e e e e 2 2
Selected summary of above data —— from the "Total" column:
Research (laa, 1Ba, 1Cb, 1lCcé& IDa)—————-——memmm o e 3
Planning (1Ab. 1Bb & 1Db)—rmm—rmm—mmmes o s m o mm e e e
Developament (LAc, 1Bc & 1D¢)—————rmm—m—mmmmmme e m e e
Operations (1Ad, 1Bd & IDd)————————m—mmmm—mmmm s e
Management (lAe, 1IBe, & 1De)———=—mrmmm s oo e e



in.

F.

FORM OW-9(1974)
Page 7 of 7

Tdentify by naee and discipline and briefly describe ivstances, if
in which the institute program, iu the past year, bas resulted in
individuals, other than studeants, doing research or tecaching in the
resources field, who, previously, were not involved :in water work.

any,

wvalter

None

Cite any instaaces you know of, in which individuals who previocusly served
as studeni resecarch assistants on P.L. 88-379 projects, are now serving

as professional iavestigators of P.L. 88-379 projects following graduation.
Do not dnclude dvdividuals reported in this category last year or before.

None
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\ Msorassenmiusnes

New Mexico Water Resources Research Institute

New Mexico State Universi ty @ Telephone (505} 646-4337 @ Box 3167, Las Cruces, New Mexico 88003

July 26, 1974

Dr. Warren A. Hall

Acting Director

Office of Water Resources Research
Department of Interior

Washington, D, C. 20240

RE: TENTH ANNUAL REPORT

Dear Dr. Hall:

We are enclosing herewith eight copies of the Tenth
Annual Report of the New Mexico Water Resources
Research Institute, narrative portion only.

The financial information will be mailed before
September 1.

Sincerely,

gm W. Clark
Director

1k
encl.



NEW MEXICO WATER RESOURCES RESEARCH INSTITUTE

NEW MEXICO STATE UNIVERSITY

TENTH ANNUAL FINANCIAL REPORT

ANNUAL ALLOTMENT PROJECTS
and

MATCHING GRANT PROJECTS

FOR THE PERIOD

July 1, 1973 - June 30, 1974



ANNUAL ALLOTMENT PROJECTS

A-043-NMEX
A-044-~-NMEX
A-045-NMEX

A-046-NMEX
A-047~-NMEX
A~-048-NMEX
A~052-NMEX

Director's

Summary —~ Amnual Allotment Projects

Office

3109-054
3109-055
3109-056

3109-057
3109-058
3109-059
3109-063

TABLE OF CONTENTS

E. J. Gregory, L. G. Hanson
Marshall Reiter, Allan Sanford
R. R. Lansford, S. Ben-David, T. G. Gebhard,
Jr., L. Gelhar, B. J. Creel ——
A. F. Gallegos, S. Maestas
W. A. Barkley
G. 0'Connor ———- -
R. T. O'Brien

Tstimate of Non—Federal Contributions —— -

MATCHING GRANT PROJECTS

B-029-NMEX
B-032~-NMEX
B--038-NMEX
B-037-NMEX
B-040-NMEX
B-041~-NMEX
B~046—NMEX

Summary — Matching Grant Projects

1

J

1

1
»

f

3109~-132
3109~139
3109-140
3109-142
3109-148
3109-149
3109-154

TITLE IT PROJECTS

C-4060 - 3109-311

STATE FUNDED PROJECTS

3109-134
3109-135
3109-136
3109-144
3109-145
3109-146
3109-147
3109-150
3109-153

H. D. Fuehring -————=—m———
H. G. Folster, S. Ben-David
V. LeFebre, G. K. Billings, G. W. Gross ————
R. R. Lansford, B. J. Creel, W. Brutsaert ——
P. Lupsha -
G. W. Gross, D. D. Rabinowitz
R. R. Lansford, J. W. Adams, S. Ben-David,
D. L. Reddell ——-————=w——

ettt e e e e b e e e it a1l e st

D. J. Cotter ——————= -

. R. Lansford —-———- -
. Maestas, A. Gallegos
. J. Wierenga ———-—-
0'Connor
Ben—David, W. Schulze, W.
R. Gosz, M. L. Barrx
G. Taylor
D. Rabinowitz
R. Lansford

et e et i o T e A S Aok A P et e et SR A8 T e S e Bind Svet e e

Pl ? GO

12
13
14
15
16
17

18

19

20-24



oWt
Ni

Auvaual Allotment Agrecment
No. 14-31-0001- 4031

Statce where

R Project No.

45U Project No.

FY 1974 ANRUAL, REPORY —- ANNUAL ATTOTHMENT (Sec. 100) PROJECT

is locoted:

insi Ltute

A~ _O43-WMEX
.3109-054

1\"\.&' ILC \ LC,()

Report as of

June 30,

1974

PrOJG t Title:

PREDICTING CONSUMPTIVE WATER WITH

CLIMATOLOGICAL DATA

Principal Tuvestigator(s)
E. J. Gregory
Eldon G. Hanson

Project Began--Month:

July

yr: 1973

Scheduled Completion-~-Month:

June vyr.19 75

A

b.

.

Cost Categories to Which FY 1974
Federal Sec. 100 Funds Applied

SALARIES & WAGES: TOTAL - - - - - ~ -

Prin. Investigator =~ - - = -~ - No. 1
Other Prof, Staff - - -~ - - - = No. 1

Grad. Student Assistants- -~ - - ¥No.

(Tvcludes Stude:t Technicians)
Undergrad. Student

(Includes Student Teod

Assistants -

chpiciang)

_________

Technici.. & Qthers
(Non-~Students)

s

NOR-EXPENDABLY PROPERTY: TOLAL- - -~ =
EXPERDABLE
OTHER COSTS

Travel

PROPERTY: (Supplies,Materials

(SPECIFY): (fravel ,ADP Svcs.,

Amount

Budgeted
Fy 1974

Actual -
Expenditures
FY 1974

10,700

10,604.67

Man-yrs_.10. ( 2,300 )

( 2,304.00 )

Man-yrs .35

PN
p—

(2,964.00 )

HMan-yrs (4,200 )

( )

g3. ( . )

4,200 )

£.3,398.62.. )

( 1,938.05 )

632 B0 e

, etc.)TOPAL~ - 1,000

e J_‘,-’v:-Q“;;‘_(.)::";Z'Q‘.:HT—"_

etc.) TOPAL- - 3,870

_.3,897.03

( 600 )

(_595.05 )

Maintenance of Equipment

Duplication

¢ 375 )

( 379.58 )

e 100 )

Computer

( 123.10

Pt

500 )

N

(50000

Publication & Informatlon Dissemination

( 1,470.00 )

(}l,470.00

Tmployee Beneftts

( 825 )|

(_ 829.30

TOTATS: -

16,170.00

| 16,170.00

Form Q-2
197y



FY 1 100

97"; :’\{’15‘:”.;\.1. i

State where dnstitute is located:  New Mexico

044-NMEX

3109-55

OWER Project No. A-

NMSU Project No.
Annual Allotment Agrveement
No. 14~31-0001~ 4031

AT - AMNIAL ALLOY

LOTHEND (Sce. 108)) PROIRCT

Roport as of June 30, 1974

Project Title:

EXPERIMENTAL CALIBRATION AND FIELD TEST OF
THERMAL, PROBE FOR IN-SITU GROUND WATER FLOW
MEASUREMENTS

Principal Investigator(s)
Marshall Reiter
Allan Sanford

Project Began--Month: July  Yr: 19 73

Scheduled Completion~~Month:*2§CZ“MYI:19_23_

Amount Actual
Cosl Categories to Which Fy 1974 Budgeted Expenditures
Federal Sec. 100 Funds Avplied ry 1974 FY 1974
A. SALARTES & WAGES: TOTAL = ~ = = ~ = - - - - - - _...0460.00 6460.00
Prin. Investigator - - - - -~ - No. 2 Man-yrs_-13  ( 2460.00 ) ( 2460.00
Other Prof. Stalf - - - - - - No.___ Man-yrs (__4000.00 1 )
Grad. Student Assistantg- - - - No 1_ ManwyrS'BS ( ) (~§?13'27 )
(Includes Studeut Technicians)
Undergrad. Student Assistantsg - No. { Man-yrs -01 ({ )1( 70.88 )
(Inc¢ludes Student Technicians)
Techniciens & Others- -~ ~ - - - No N_E* Man-yrs ’11‘ S )1 615.85 )
(Non-Students)
B.  MNOW-EXPENDABLE PRODERTY: TOTAL- - = = ~ = w o o « o - e 650,00 650. 00
C.  EXPENDABLE PROPERTY:(Supplies,Materials, etc.)TOTAL- - * 450.00 _450.00
D. OTHER COSTS (SPECIFY): (Travel,ADP Sves.,etc.) TOTAL- - 3011.00 301.1.00
Travel ( 200.00_ )i ( _500.00 )
Machine Shop Charges . (  750.00 Y| ¢ 750.00 ;
Publication and Information Dissemination (. 961.00 3y{( 961.00 )
Employee Benefits ( 800.00 )J( _800.00 )
¢ ).« )i
B MOTATS: - = - - e e e o e ol 10,571.00 1 10,571.00

b

Form O{7-2
1 974



OWRR Project No. A- 045-NMEX

NMSU Project No.

State whers

YY 1974 ANNUAL REPORY -~ ANMUAL ALLOTHINY (Sge. 100) PROJECT

BT

institute s located:

News Mexicom7

Report as of Juane 30, 1974

3109-56

Annual Allotment Agreement

14-31-0001- 4031

No.

Project Title:

ANALYSIS OF ALTERNATIVE WATER USE FUTURES
FOR THE RIO GRANDE REGION IN NEW MEXLCO. .

Principal Investigatoc(s)

Robert R. Lansford, Shaul Ben-David,
Thomas G. Gebhard, Jr., Lynn Gelhar,
Bobby J. Creel

Project Began--Month:

Scheduled Completion--Month: Sept. yr:19 74

A.

B.

Cost Categories to Which FY 1974
Federal Sec. 100 Funds Applied

Amount Actual
Budgeted Expenditures

Fy 1974 FY 1974

SALARTES & WAGES: TOTAL - ~ = = = = = = = = - - 6,250.00 6,250.00
Prin. Investigator - - - ~ - - No. 3 = Man-yrs_,24 (  5,700.00)01C 4,545.00 )
Other Prof. Staff - -~ - - - - - No. 1 = Man-yrs .02 ( Y[ ( 300.44 )
Grad. Student Assistants- - - -  No. 1 Man-yrs_.12 ( BDAK¢ 447.00 )

(Includes Studeunt Technicians) .
indexvgrad. Student Assistants - NO._};@ Man-yrs 10 ¢ Y1 294.95

(Includes Student Technicians)

Technicians & Otherg-~ - - - - - No. o9  Man-yrs _ an ( 662.61 )
(Non-Students)
NON-EXPENDABLE PROPERTY: TOLAL- - - - -~ =~ = ~ = - « " e e

EXPENDABLE PROPERTY: (Supplies,Materials, ctc.)TOTAL- -

OTHER COSTS (SPECIFY):(Travel,ADP Svces.

Travel

=t SN 7 O_O_."QQ =i, ;—.:::::t-mx:G_/'Q :._,'?:'.@._ —_—mIT

,ete.) TOTAL- - 3.456.00 3.510.74

Manuscript Preparation and Duplication

Publication and Information Dissiminarion

L 1,500,002 _1,500.00__)
{ 250,001
(o

346.05 )

946.00) 1 946.00 )

Employee Benefits

( 760..00) 1 718.69. )

>l )

D e T T S,

AOTATS:- - - - - -

~10,406.00- .. —10,406.00 .

Form 0O{-2
1974



FY 1974 ARRUAL RUFORT -~ ANRUAL ALLOTMENT (Soc. 100) Pinjuer

State wheve institute is located: New Moxico Report as ol Junc 30, 1974

Project Title:

THE DETERMINATION OF CONTENT AND ORIGIN
NMSU Project No. .31 09-57 OF LEAD IN SURFACE AND GROUND WATERS IN
Annuval Allotment Agreement NORTHEASTERN NEW MEXICO

No. 14-31-0001- 4031

OWRR Project No. A- 046-NMEX.

Principal Investigator(s)

Anthony F. Gallegos
Sigfredo Maestas

Project Began--Month: July yr: 19 73 | Scheduled Completion--Month: SePt. vi-.7974

Amount Actual
Cost Categories Lo Which FY ‘1974 Judgeted Expenditures
Federal Scc. 100 Funds Applied vy 1974 ¥y 1974

A. SALARTES & WACES: TOTAL - = =~ = = = = = = - - - 6,832.00 7’2{"5_'.8_3,_

Prin. Investigator - -~ = - - = No. 1 tan-yrs_-25 (¢ 4,000.00 y]¢ 3,069.00 )

Other Prof. Staff - - - - - -~ - No. Man-yrsg ( YI(

1.0 2,832. s .
( 32.00 i ¢ 4,079.03

Grad. Student Assistants—- - - - No. Man-yrs. )
(Includes Student Technicians)
Undergrad. Student Assistants -  No. 1 Mau-yrs_ .05 ¢ i, 97.80 )

(Includes Student Techniciang)

Technicians & Others- - - - - - No. Man-yrs____  (_ )i( )
(Non-Students)

B. NOW-EXPENDABLE PROPERTY: TOPAT- - - = = = = - - - - - m__j‘f; OO_ 100'700

C. ENPENDABLE PROPERTY: (Supplics,Materials, etc.)TOTAL- - 80000 79947

f= = =T e

. OTIER COSTS (SPECIFY): (Travel,ADP Sves.,etc.) TOTAL- -

Travel ( 600.00 )| ¢ 682.90

Publication and InformatigEADissemenation 918.00 ) 918.00 )

N

Employee Benefits

)

a—

(
450.00 y|(¢  430.80
C

( )
( e )

E. TOTATS:= = = = = = = = = e o o e m e e o e o - 10,100.00 | 10,100.00

4 Torm O1-2
1974



KX 1974 ANNUAL REPORT T ANNIAL ALLOTHENT (See. A00)_FroJrCY

State where institute ig located - E‘_I(-_}_'Y:\.Li\_{__fi}.!'.(:(_)_

Report as of June 30, 1974

‘roioctlt Mi e
ONRR Project No. A-_047-NMEX Troject Title:

NMSU Project No. hmgéggiﬁgm__m_wﬁw IMPROVED WASTEWATER TREATMENT IN ARID ARFEA
Annual Allotment Agrecument
No. 14“31*0001-;M_ﬁ9§é_*“____w“~m

Principal Investigator(s
somtpal Investigator

William Barkley

SRR, .._—________._.....__,__»“ﬁ___*.__k.._ e — i

B e VO __,,_,__,___,___.___‘______h__*____”_ .

Project Began--Month: JUthn Yr: 19_73 Scheduled Completion—»Month:hpeC' Yr:l?jﬁ

————

Amount Actual
Cost Categories to Which FY 1974 Budgetgd Expenditure
Federal Sec. 100 Funds Applied F¥;£2f4 e Py 1974

A. SALARIES & WAGES: TOTAL - - - - - - - _ _ _ _ _ .. 8,640.00 8,640.00

Prin, Investigator - - - - . No. Man-yrs .42 ( 6,600.00 ) ( 6,600.00
Other Prof. Staff - - - . . . _ No

el Man-yrs o4 0 e )1 1,670.45

Grad. Student Assistante- -~ - - No. Man-yrs _ ngagﬁQLQmelhi
(Includes Student Technicians) o

T

Undergrad. Student Assistants - No. 1 Man-yrs .04 ¢ 1 369.55
(Includes Student Technicians)

Technicians & Otherse - - - - . No. Man-yrs Lo ) 1 ( :

(Non-8 tudents) e

i

B. NON-EXPENDABLE PROTE RTY:  TOTAL- - - - = o L o o _ .

C. EXPENDABLE PROPERTY: (Supplies,Mate rials, ete. )TOTAL~ - 500,00 b A97. 00

D. OTHER COS7TS (SPECTFY) : (Travel ,ADp Sves.,ete.) TOTAL- - 2,535.00 L 2,537.10

T e e R T O e s e

?ravel 4 e (__500.00 1 500.00 )
Computer

D e S e 20-00 51 50.00

Publication and Information Dissimination (“1,061.00 ( 1,061.00 )

Employee Benefits

....... o 924-9.0**_)1& 924.00
Duplication

. e o Dl 20,

OIS - e

.

- e e Lo 11,675.00 11,6Z§.00

—— e . ll_ —2
:
!

e e e ——————

Form 0y-2
5 .
Lo74



Y1974 ANBUAL REEOLT

S AN

State vhere insticute i

OWRE Project No. A--__O48~NMEX

3109-59

MMsU Project No.

Annual Allotwent Agreement
No. 14-31-0001- 4031

DI
M

UAL ALLOY

Co(Bec. 100) Projeer

oxic

O . Report as of Juno 30, 1974

Project Tirle:

CALCIUM CARBONATE EQU

ILIBRIA IN SOILS AND
IRRIGATION WATERS

Principal Investigator(s)

George 0'Connor

Project Began--Month: Yr: 19*th-

e

Scheduled Completion~—Month:;ﬁﬂﬁiﬁ_ir:1974

Cost Categories to Which FY 1974
Federal Sec. 100 Funds Applied

A.  SALARIES & WAGES: TOTATL -

Prin. Investigator - - - - - - No 1
Other Prof. Staff - - - « « . . No.
Crad. Studeat Assistants- - - - po. 1

is
(Includees Student Technicians)
Undergrad. Student Assistants -
(Includes Student Technicians)
Technicians & Others
(Non-Students)

B. NON-EXPENDABLE ROPERTY:  TOPAL- - -

EXPEMDABLE PROPERTY: (Supplies,M

o

iterials
D. OTIER COSTS (SPECIFY):(Travel,ADP Sves

Travel

-,ete.) TOPAL- -

Actual
Expenditures
FY 1974

Amount
Budgeted
¥y 1974

.22302.00_

B =T TP % ) =k {-E,Q e

..... € 1,046.00 )
Qﬁl,116.0Q")h

L

Man-~yrs

Man-yrs_. 40

e

Man-yrs

Man-yrs .05

T s T T

41.90

o T T A A, T e e b—

3 th-)l'@!}&‘ T e ]

P S A S S Pt I ':‘7‘.'}::'8' ':Q B

_Computer

A 18530 )

Publication and Information Dissemination

)

_Employee Benefits

(¢ 326.00 )

4

. C 31G.00 ).Q_;u_ggz;éﬂ_hl
i
< e
E. TOTATS:- - - - o Lol L L oot me - 3,59.00 | 3,594.00
- } i

Form O1-2
1974



EY 1974 ANRUAL REPORY - ARNUAL ATLOTMERT (Sec. 100) PROTRECT

Stare whers institute ds located:

oy £
Now M

oxico

OWRi Project No. A-052~NMEX

3109-063

Annual Allotment Agrecment
No. 14-31-0001~ 4031

NMSU Project No.

Project Title:

Report as of June 30, 1974

SURVIVAL OF VIRUSES AND BACTERIA IN POLLUTED

AND TURBID WATER

Principal Investigatoxr(s)

Robert T. O'Brien .

Pro et Began--Month: Jun?___Yr: 19 74

Scheduled Completion--Month:

May  yr.1975

Cost Categories to Which FY 3
Fedexal Sec. 100 Funds Applie

974
d

A. SALARIES & WAGES: TOTAL - - ~ - -
Prin. Investigator - - - - - - No
Cther Prof. Staff - - ~ - - - - No
Grad. Student Assistantg-~ ~ ~ - No

{(Includes Student Technicians)
Ladergrad. Student Assistants -
{(Includes Student Technicians)
Technicians & Otherg- ~ =~ ~ - -
(Non-Students)
TOTAL- -

B. NORN-EXPEMDABLE PROPERTY:

Amount

Budgeted
ry 1974

Actual
Expenditures
¥y 1974

_6,798.00

( 3,390.00

(  428.00

(2

Q80 .00
ECA AU VAS

L.

1 Man-yrs .13
el Man-yrs 02
1. Man-yrs__go
- Man-yrs
. . Man-yrs

C. EXPENDADLE PROPERTY: (Supplies,Matevrials, cte.)TOTAL- -

D. OTHER COSTS (SPECIFY):(Travel,AﬁP Sves.,ete.) TOTAL- -

Fuplovee Benefits

_1,340.00

4.340.00,

1,862.00

1,862.00

(___556.00

(. s56.00___)

Travel

Publication and Information Dissemination

( 502.00

(_.502.00 )

(__804.00

e’

(____804.00

L

hr Ko

~10,000.00

L

J1.10,000.00

Form O1}-2
1974



(SN EA SINFLT Sy Lyt “e o rags o esvg e e e pe.et e I,
¥ 1_ SOCCCANNGAL, REVORT -~ FORCTIHS INSTURUTE DIRRCToR's QFrIor

Stai + wheve institule 1o locatod: Mow Moxico

fio TOTALS:= = = = = = = = = = =

Divecioo'y Name:

John W. Clark

Repovl as of

Juie

30,

10974

Anmial Allotment Awreemont No. 14-31-0001 __5‘03’_1

Amount Actual
Cost Categories to Waich FY 1974 Budgeted fxpenditures
Federal Sec. 100 Funds Applied Fy 1974 Y 1974
A, SALARIES & WACES: TOTAL - - - - = e = e e === 27,243.00 . 27,757.80 ..

H

Ingtituie Directori~ -~ ~ - - = = = =~ = = Man-yrs:

.70

(18,927.00 )

(19,399.80 )

Other Prof. Stafi: - -

=
o]
’
1
i

Man-~-yrs:

( )

( )

1
1

=z
<
t

Graduate Student Assistants: Man-yrs:

( )

{ )

5 Student Technicians)

Undergrad. Student Assistants: -~ HNo. - Man~yrs:

Pan)
N

(includes Student Techniciauns)

- e e e =

Technicizne & Othovs: -

- Man-yrs:1.00

( 8,316.00 )

( 8,358.00 )

{Non~3tudents)

POTAT~ — = = = = = = = =

HOM-EXPNHUDARLE PROPERTY:

¥PVIDARLIE PROPERILY: (Supplies, Materials,etc.) TOTAL

. DIYAR COSTS (SFRCIFY): (Travel, ADP Sves.,etc.) TOTAL

Travel _ e
_ Communications _—
“ggintenance -
_“;nformation D}ssemination .
Emplque ngefits
.?Einting aqd Duplicating .
Membership Periodicals

t

1

t

v

1,400 .

8,841

( 2,200 )

(1,600 K

( 200 PH

’

147.92 )

( 1,950 )

(2,891 )

(.1,950.00 )
(..2,874.28 )

( 60.32 )

( Ve 169.21 )

37,484.00

Form OWU-3

LI



Estiared Functional Dis
Erpended for Opercalion of

1.

FY qo7. 4

S

cibubien of VY 1974 Ailcine Soc, 100) Tupds
)

t
T the Ofrice of tha Lustiiuto Htreclnr

Research progrom (Pu1. 88-379) planning and development,
including review and analysis of rescarch project proposais - - - §1A+QQQ&QQH_

Coordinating the approved Institute P.L. 8§8- 379 rescavch
and related training activities, including cvealuation of
prograss, coordination with State agencies, elC.~ - - - = - - - §10 0,000.00
Jater rescarch and training Prograin symposia relatling to
current ox projected P.L. 88-379 activity but not dirvectly
ssociated with (or included in) the budgets of speciflic

$_1,000.00

progect T T T T T T T T T s m s s e e e oo oo - o8 1.000.00
Information Dissemination 8,000. 00
Research Conferences 1,000.00

Adminisirative expenses, including such housekeeoping
activities as the pL~pnrdr101 of Institute tiwne aed
attendauce reporis, reqguis itioning miscellancous office

supplies and cqaipmant, opervating Instituto mails and )
files systems, general Imstitute record keeping, etec, - - ~ ~ ~ - QSQAﬁA 00 i/

TOTAL Expenses for the Imstitute Director's Office - - - ~ $37,484.00 Z/

1/

o
~

i a cost of the Institute Director's Office can bo attribuied to a res seavch
program activity, such as described in items 1, 2, and 3 above, then that cosr
should be included in that program activity and wot as "administrative expensoes’,
For example, that portion of the Tustitule Director's salavy cost, as well as
related QLOHOJYHPLQC“C[CELCOl costs, that are attributable to program plamning
and development activity of the OEL1 ce of the Institute Divector should be
included in item 1 ahove rather than in itemn 8 above.

This dollar figure should be equal to the total 'actual expenditures FY 1974 as
shown in line "B" of Form OW-3, ¥Y 1974 Anaual epovi--~TFor the Institute
Dicoctor's Offjce.

Form Q-4

1974



A.

L.

D.

et

IGIA Y O phenvt g Y ¥
S(,“.._&_\i NREININ }OI" Y i_(),// "‘ AL, ‘k T!k NRISPSEN }’11 XGR \“ (h} { ]Oﬂ) !"“"i"";{"!:["[‘tl" N
B CELVE 35 BFE A S N

T e e L . e

wimery ol dntoimation feom fesrea S I Coveri alir
ingg T itute DicecTor g Ol fice

Uannual alloteront PRGE T Ls Rk
L E S pi )]\..L Lo vpilied I ANY iy i ,,;J ir\ ol -
. <y Y g / Ormet plf)""‘”'l ((' 3 '
ariom (Sea, 100)

Tt s 0T aliotmnt prajecty moii 5r4s g TEEE
2

'C‘;l ,:"LQ: IIL'\.. T OO I
L S o ¥ L;v-». <, Indicate no. coa pleted during yeor, if any:

R .
Arvnual Allotmonr Agreowent Ho. {1 v //;) ‘-"—31--00’)

ar Amount - ACErin
Cost Carn (((r‘()l“,J s to Which Y1974 };udot Fed . Ac (]Ll\l
. e nd i o
Feden al Ef_?_%_lmgphbz_r;_cl s Applied FY 1974 PI dd . (f u;cl.
e e A L 19 [ }

B e S /]

SALARIES G WAGES:  TOIAL ~ - ~ = o m o o . - e e . 75,225, 00 76,589.70
S e e e A M ey " F T

e _-::__,——:.: R A AN e s

Institute Director - ~ - - - . . -t - - T8 ' 2oy
I Man-yrs oo - (hiargzz*ﬂﬂ_m)i. ~19,399.80 )
Y gn L E - st ltrmabaroe o X

rincipal Inwvestigators T " - - No.gg. Man~yrs_;.,_§§ - ( 25, 496 00 ) 23 950.68 )

——————e D

Other Profes ssional Staff - - - . _ X
Staf No. , Man-yrs 59~ ¢ L 5,544.00 )( 5,362.89

.-_......_ et e

11,956./4

S &

Graduate Student Assist antg-
WOHLEC = = - No. 5 Man-vr 2-99. 12 052 00
(Includes Student Tech miciang) - s e _“_“_)C

4,231.80

._sz.wm___.__z

Undergrad.Student Asss stanls:- - - No. 10 Man-yrs 1.03-
(Includes Student Techniciang) ) = A

Teclnicians & Others ~ - - - - . No. 12 Man-yrs 2'04 ( 13,206. OO)E 11,687.79

(Non-students) [ — T

DON-BXPENDABLE PROPERTY: TOTA:
ALENDABLY PROPERTY: TOTAY, - - - - - - . _ - e 1,750.00 ! 1,387.60

R AT Lt e

2Y: (Supplies yHaterials, et - - ;
VL) 0L - 6,469.00 |

J‘V“'l r)f\})_d Pl)r) ’l
_ 4 947 06

—‘-h__ :{

QXQ§EW§Q§}§~£§£E§E£§):(Travel,ADP Sves.,ete. ) -1OraL- - 26,556.00 § 27 075. 64
—— D

».n.-,

-Travel _
rave - (__6,500.00 0 )ik 6, 770 43 )

Maintenance of equipment 5 :
~Duplication, Manuscript preparation 575.00 5 52750
- X _531.57 )

e~ (38 QQ)

Computer ; A
~Comuunication ) 829.00 ﬁ 550700
s T L~~JAOD_QQ) A 2,000.46 N

Membership Periodicals
Machine Shop p_Charge . i
- <“__n_z§9;ggzﬁ 780:80

e e e e,

--Employee Benefits ( "”i”"“*"*“ -------------
s e L 7,516,000 7,340.47)

BOTALS /- - oo
: ST ~110, 000.00 110,000. 00

I e e D S

et . s Ty 1
e f\)iJ{JR lro‘""ct b e for comn wa 1 < p 8 are s ¢ 5
ERY 164 Ill.l.lﬂi_’(.l.u .LO}. U:ﬂ} J_Ct(‘d ang LR ¥ .I. < [.l &f L - ] & ass f lj
Or ] X O {:_ - -Q . }V.‘/.‘:

A-048-NMEX

2/

e ————— e —n

Qedinari; ‘he Tors S DA - Yo1¢ ould
wily, the Total of "Amount Budgeted FY 1974" should equal the rotal vy allotment,
<l RIS

10 Form 0w-5
1974



LAOZIRNUAL REVORY. == BSTIMAYE OF NOR-VEDRRAL, CORTRI fyr10ns
(Relating® to Aonuat AlTotment Progran)

State: New Mexico Report covering Iy 1974

The legislative history leading to passage of the Water Resources Researcelh Act of
1964 empliasizes the importance of State~Fedoral cooperation in the conduct of the
Program and iundicates that there will be substantial amounts of non-Federal cost
participation in the ¥y 1974 research and training activities carried out pursuant
to your iunsgtituta's Ty 1974 anunual allotment, Seec. 100, program,

The following types of non-Federal cost participation items are suggested for your
consideration. Use these, or others, as you deem appropriate,

1. Estimate non-TFederal contributions to salaries and wages of
professional staff who participated in the FY 1974 annual
allotment, Sec. 100, Programi- ~ = ~ — w — — o L L 5 50.,000.00
2. TFstimated non-Federal contribution to indirect costs and
ecuployee fringe benefitsg relating to the FY 1974 anaual
allotment, Sec. 100, program:- — ~ — — — . _ _ . _ - =~ =3 30,000.00

3. Estimated ¥y 1974 fair-use value non~¥ederal contributrion
relating to equipmant, facilitics, ete., used iu the ¥Y 1974
annual allotment, Sec. 100, prograa: — — — — o o L _ _ _ - $ 85,000.00

% State Appropriation to WRRI in Addition to the above anounts 118,000.00

AOTAL = = =~ = o L L ¢ 283,000.00

Forn 0W-6

1 1974



FY 1974 AWNUAT REPORT - MATCHING GRANT (SuC. 101) PROJEC

State where dnstiture located:  Neg Mexico Report as of June 30, 1974

ouRe Proj. No. B~ OZS—NMEX ! Project Title:

NNSU Piroj. No. 3109-132 )

Matchivyg Grant Agccoment UTILIZATION OF WATER IN A SEMI~ARID REGION
Kumber 14-31-0001- 3619

Total Federal Amount
of the M.G.A. -~ § 14,686.00

Principal Investigator(s .
) (s): H. Dale Fuehring

Proj. Began-Mo:_ July ;¥r:1971 ; Actual or Scheduled Completion--Mo: June ;yr:19 75

Cost Categories : Fxpenditures in FY 1974
Man~Year Information FY 1974 1/ Federal § Non-Fed.$ Total §

A. SAlL fﬂ\l 25 & WAGES: TOTAL - - = =~ - - 4,208.00 918.03 5,126.03

}?'u_nu.pal Investigator(s)- - ~ - ~ = ( 3.480.00 )
»480.

e
Nt
SN

3,480.00 )

NO:___L_ I~1a11~1’€al'53.__.'.g.9_.

Other Professional Staffi- -~ ~ - - - ( pI¢ i( )
No:_ = Marn-Years:
Craduvalbte Student [’X\)Slcfd'l\_u. ¢ It YK )

(Tneludes Stedent 'i’u,hm.c.l.ans)
Wo: = Man-Years .

Undergrad. Student “‘x‘:j s tantg~ - -~ - ( Y N( . )

(incIndles Student Technicians)

No:  Man-Years:
Technicians & Qthars - - = = ~ = « -

(fon-students)

Ho: 2 Man-Years: ,17

i
N

728.00 € _918.03 MW 1,646.03__ )

i B. NCL\'. BXPENDARLE PROPERTY~ - = = ~ « = 715,00 715.00

C. EXPRNDALLE PROPERTY: - - - = - = - -

; (qu‘}pli.os Imtcrla.l.s) - 723.37 _723‘37

D. Q"F'f"'* COSTS_(SPRUTIG) : TOTAL - ~ - -
(Travel, Indircct costs,Ete.) L 2,845, 01 2,845.01

Computer | - ‘( , ) 17.62 )i( 17.62 )

p

Trayel - 1€ { 150.00 ) 150.00 )

1
~
~

Indirect Costs ~ 41% of 5,126.03 (2,101.67 NC 2,101.67 )

N’

Employee Benefits - - [ ( 575.72 [ 575.72 )

E. TOPALS “OR FY 1974 = = = = = = = = = 4,208.00 5,201.41 9, 409 41

o Gooulative Total Project Lupenditures frowm ' o
Stair' of 1’7'0'](*(% to Juno 30, 1974 - ~ I"cdo1'al-~$~]_._2A§_2__4_._QQ”____ Non-Fed, <»15 4‘7*7_.92

l/ Han-Years roelabe Lo Cine poid from Yederal funds only. Fore w7

147/
12 '




Y 1974 AMNUAL Y

State wvheve institute locatod:  Tng Mo=ico Re

OWRR Proj. No. B~ 032-NMEX

NMSU Proj. No. 3109-139
Matching Grant Agrocment

Humber 14-31-0001- 3620

Total rederal Amount T
of the M.G.A. -~ ¢ 20,000.00

P:o; et Tillae:

MATCHEING CRANL (SRC. 101)

pork as of

June

30, 1974

ANALYSIS OF THE CHARACTERISTICS OF MANUFACTURING

INDUSTRIES AND THERE ADAPTABILITY TO SEMI-~ARID REGIONS

Principal Investigator(s): Harry G. Folster, Shaul Ben-David
Proj. Bogan-Mo: JU__l_Z“_w Yr:lS 71 Acuwj or Scheduled Completion~-Mo: Jung_“ &’5:19»1%_

Costi Catev ries

Expenditures in FY 1974

Man~Ycar Information FY 1974 1/ Federal $ Non-¥ed.$ Total $§
A. SATARIES & WAGES: TOTAL -~ - - - = = 2,834.17 858.08 3,692.25
Principal Investigator(s)- - - - - - S. 955.50 )¢ N 955,50 )
No: 3 Man-Years:_ 05 ‘
Othyr Professionat Slctfj. - - - - - -|(1,230.00 ) )/ ;‘-:230"00 )
No: 2 Man-Years: .16
Craduate Student Assistents: - - - - | 648.67 )i 858.08 )€ 1,506.75 )
(Includes Strudent Technicians)
to: 3 Man-Vears: .24 ,
Undergrad. Studiat Assistants~ ~ - - ( )i H( )
(Includes Student Technicians)
WNo:  Man~Years:
Technicians & Others -~ =~ = = = ~ = - )(___ )€ )
(Hou~-studaents)
Moz Man-Years:
B. NOM-EXPRNDALLE PROPERLY- - - = - - -
mmr’  PROPERTY: - ~ ~ - =~ - -
Matorials i) i __266.94 266.94
D. OLHIR COSTSH (q CLEY): TOTAL - - - -
(Travel, Indircct co&Ls,Etc.) el 2,132,10 2 12911 _
{ AY
JDuplication - | O 38.65 1 38 65 )
_Travel - |( ) 214.00 ) 214.00 )
Indirect Costs - 41% X 3,692.25 ( )9, 51382 >(1J.ﬂq 29 )
Employee Benefits , 175.64 175.64
_Manuscript Preparation - |¢ )¢ 390.00 I T90.00 )
Fo TOLALS POR FY 1674 = - ~ - = - - - -
Vet S o _2,834.17 | 3,257.13 6,091.30

F. Cuswlative Total Project Bxpenditures Lo

Start of Projoect to Juue 30, 1974

17 Man-enrs relate to Cime Pf'l&l [rom Yedoral

~ -~ Fedoeral- 20 L06..060-

Non-TFed

"20 s 423:05—

13

funds only.

Foiin Q-

1974

7




FY 1074 ANNUAL REPORT ~ MATCHING GRANT (SEC. 101) PROJECT

State where institute lecated:  Mew Mexico Report as of June 30, 1974
OV Proj. No. p- O038-NMEX Projoct Title: .
NMSU Proj. No. 3109-140

Matching Grant Agrecmeat
Number 14-31-0001- 5914

Total Federal Amount
of the M.C.A. ~- $l7’445°00

AQUIFER PARAMETERSBY A CHEMICAL TRACER TECHNIQUE

Principal Investigator(s): Vernon LeFebre, Gale Billings, G. W. Gross

Proj. Began-Mo: July  :yr:19 72; Actual or Scheduled Completion--Mo:_Dec. ;yr:1974

Coslt Categovies . Expenditures in FY 1974
Man-Year Information FY’1974-11 Federal $ Non-Ted.$ Total $

A. SALARIES & WAGES: TOTAL - ~ - - = = 3,339.73 1,175.89 4,515.62

S
-~
s
~~

Principal Investigator{(s)- - - - - - ( 1,633.31 1,633.31 )

No: 1 Man-Years: .10 .
Other Professional Sitaffi- -~ - = = = |( M J|( )
No: Man-Years: o
Gradunte Student Assistants: - - - - {C 1,706.42 )
(ncludes Student Technicians)
No: 3 Man-Years: .55
Undevgrad. Student Assistants- - - - |( )i 349.00 )i 349.00 )
(Includes Student Technicians)
Mo: _ Man-Years:
Technicians & Others - -~ = - ~ ~ = = ( pi¢ - i( )
(Non-studenhs)
Mo:_ Man-Years:

826.89 ( 2,533.31 )

Py

B. HON-TEPENDABLE PROPERTY- - - - - - -

C. EXVENDARLE PROPERTY: - - = -~ - - = -
(Suppllies, Materials)

371.96 371.96

D. GLEER COSTS (SPECIFY): TOTAL - - ~ -

{(Travel, Indirect costs,ftc.) 2,218.22 2,218.22

S
~

Employee Benefits - | 211.82 ) 211.82 )

1
~
o’

Indirect Costs - 41% of 4,515.62 (1,851.40 N 1,851.40 )

Nt

¢ 155.00 |( 155.00 )
- ¢ K )|( )

Travel - I(

L. TOTALS FOR TY 1974 = - = = = = = - =
¢ / 3,339,73 3,766.07 7,105.80
., Cumulalive Total Project Expenditures from
S$lart of Project te June 30, 1974 - - Federal-$ 11,594.65 Non-Fed.$ 12,020.98
Ej'Mnn—“cérn relate Lo Cime paia from Federal funds only. Forn Ow-7

1974
14



FY 1974 AMNUAL REPORT ~ MATCHING GRANT (SEC. 101) PROJECT

State where institute located: New Merdico Report as of Junc 30, 1974

U¥eR Proj. No. B- 037-MMEX Projact Title:

KMSU Proj. No. 3109-142

Tq'at«.'h"ing, Grant {\greemgnt A INTERDISCIPLINARY ANALYSIS OF THE WATER RESQURCE
Rumber 14-31-0001-_3921 THE HIGH PLAINS OF NEW MEXICO

Total Federal Anmourt
of the M.G.A. -~ $ 24 500 00

Principal Investigator(s): Robert R. Lansford, Bobby J. Creel, Willem Brutsaert

3Yr: 1974

Cost Categories : Expenditures in FY 1974
Man~Year Information FY‘1974—1/ Federal $ Non-Fed.$ Total $
A. SALARIES & WAGES: TOTAL - ~ - ~ - - 2,570.22 329.75 2,899.97
‘Principal Investigator(s)~ - - - - =~ ( ¢ M( )

No:  Man-Years:

Other Professional Staff:i- - - - - «{( ) Ji( ).

No:_____ Man-Years: - _

Graduate Student Assistants: - - - - [( 2,040.52 )€ ) 2,040.52 )

(Includes Student Technicians)

No:__2 Man-Years: -50 ,

Undergrad. Student Assistanlg- - - - (( 252.45 [ ) 252.45 )

(Includes Student Technicians)

N0:~_M%" HMan-Years: 05 :

Technicians & Others - - - « - - - - ( 277.25 )¢ 329.75 )i 607.00 )
(Mon-students)
No: __ Man-Yeaws:
B. NOU-EEPENDABLE PROPERTY- - - = - - =
C. EXVREEDADLE PROPRRTY: =~ - ~ = = = = =

(Suppiies, Materials) _ 20.34 20..34
D. OTHER COSTS (SPECIFY): TOTAL - - ~ -

(Travel, Indivect costs,Etc.) _.12,220.14 2,220.14
Travel - ¢ [ 889.39 0 ggg.39 )
Indirect Costs 41% of 2,899.97 - ¢ )((1,188.98  ))( 1,188.98 )
Employee Benefits - 3O 38.09 N 38.09 )
Computer - | )K_103.68  D[C 103.68 i

E. WOLALS FOR FY 1974 = - = = ~ = = - -
e . - 1.2,570,22 . _...}.2,570.23 2, 140,45 _—

P. Comnlative Total Project Expenditures [rom
sLort roject to June 30, 1974 - - Fodeyal-% on-Ted. $
Start of Project to June 30, 197/ Fodesa _.';~‘24,~946~.-§§—~—-— Kon I‘kd-?"gé}_'lggq_gg_“

1/ tima-Years relate to time paid Jrom Federal funds ouly. Porm Qu-7
o 1974

15



FY 1974 AWNUAL RFEPORT - MATCHING GRANT (8EC, 101) PROJRCY
State vhere ianstitute located: Mey Meoxico Report as ol June 30, 1974

OH2R Proj. No. B~ O040-NMEX
NMSU ¥roj. No. 3109-148

Matching Crant Agrecmeunt

Nuwber 14-31-0001-
Federal Amount

of the M.G.A. -- $ 16,226.00

4106

Total

Project Title:

WATER USE AND URBAN DEVELOPMENT IN THE ALBUQUERQUE, NEW
MEXICO, S.M.A.: A STUDY OF USER PRACTICES,

ATTITUDES AND PRIORITIES

Principal Investigator(s):

Peter Lupsha

Proj. Began-Mo:_July ;Yr:1973 ; Actual or Scheduled Completion--Mo: June  ;Yr:1975
Cost Categovries Expenditures in TY 1974
Man-Year Information FY’lQ?é-l/ Federal $ Non-Fed.$ Total $
A. SAVARIES & WAGES: TOTAL - - -~ - ~ - 7,988.00 862.00 8,850.00
Principal I[nvestigator(s)- - - - - - ( 6.044.45 )ic Y( 6.044 .45 )
No: 1  Man-Years: -33
"""" — I'4
Other Profvssional Staff:~ - ~ - = = |( [ )i ‘ml

No:_ _  Man-Years:

Graduate Student Assistants: - - - [ 1,943.55 )| 862.00 H(  2,805.55 )

(Includes Student Technicians)

No: — ~ Man-Yeavrs:1.0 )

Undergrad. Student Assistants- - - - [( I __}ﬂ )

(Includes Student Technicians)

. Ko: __~ Man~Years:_ _
- Technicians & Others ~ - - - ~ - = = { )i )i( )]
% (Mon~students)
i ¥o:_ Man-Years:__

B. NON-EXLENDABLE PROPERTY- - ~ = - = -

C. EXPEEDABLE PROPEREY: -~ - -~ - - - - -

(Supplies, Matewials) 861.00 861.00

D. OFUER COSTS (SPRCIFY): TOTAL ~ - - -

(1ravel, Indivect costs,EtL ) 6,270.00 6,270.00
quuocrlpL Preparation = ,“23ﬁ$ﬁﬁmw"mw AT RN
TfaVCl - ( )( - -{’) )( 5 OQ )

“CoHpuEet - 808?8U’ 80000
_Indirect Cost - 41% 0£8,850.00 - ¢ )1G3,629.00 ¢ 3,629.00 )
. * _Fuployee Benefits e )(1,086.00 ¢ 1,086.00 )
; Publiﬁation & Information Disseminatibn | 500.00 [ 500.00 )
i :.. YA ‘(‘ b /T e e e e e e e - ‘ '
E" TOVALS ¥OR FY 1974 7,988.00  |7,93.00 15,981.00
¥, Cuwulative Total Project Fxpenditures from
- Start of Project to June 30, 1974 - - Federal-$ 7,988.00  Non-Fed. 79'9_3_9(.)_~_“
. g i b A s s A .y — e e o s At b et o 4 Sbeia aemn & mere i s e e JR—
3L/ Man-vYears relate to time paid from Federal funds only. Form OW-7

1974
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FY 116G, 4 ARNUAT, REPORT - MATCHING CRANT (8FEC. 101) PROJECT

State vhere institute lo-ated: Mew Mowico Legovt as of June 30, 1974
OWRR ¥roj. No. B~ O041-NMEX L Projoct Title: h ‘
WMSU Proj. No. 3109-149
Matching Grant Agreement APPLICATION OF ENVIRONMENTAL TRITIUM IN THE
Number 14-31-0001- 4107 MEASUREMENT OF RECHARGE AND AQUIFER PARAMETERS
T()L‘u}_ }i'edcl—al A_mount IN A SEMI""ARID LIMESTONE TERRA.[N
of the M.CG.A. -- $19,276.00 *

Principal Investigator(s): G. W. Cross. D. D. Rabinowitz
. W. , D. D. 7

Proj. Began-Mo: July ;Vvr:1973 ; Actual or Scheduled Completion--Mo: Jume  ;Y¥Yr:1975

Cost Categories }Bxpenditures in FY 1974
Man-Year Information FY 1 97b-l/ Federal $ Mon-Fed.$ Total $
A. SAVARIES & WAGES: TOLMAL - = = = = - 5,529.44 1!’1 50 5,694.94
Principal Investigator{s)- = -~ - - - ( 4,579.19 N MO 4,579.19 )

No: j _ Man-Yeavs: :35 '
Other Professioral Stalff:- -~ - - - - 380.90 ¢ IL¢ 380.90 )

No: 1 Man-Years: .10 _

CGraduate Studenl Assistants: ~ ~ - = ( 569.35 ) 58785 I 628.20 )
(Includes Student Tecihmicians)
No: 1  Man-Years: .30 _

Undergrad., Student Assicrants- - - - ( )| 106.65 )€ 106.65 )

(Includes Student Techniciang)

No:  Man-Years:___
Technicians & Others ~ = = = = - — - ( )]

{(Ron-students)

fo:__ Man-Years:

N
St
N
~

B. NON-EXPUNDABLE PROTERTY- - ~ -~ - ~ -
C. EXPENDADLE PROPERTY: - = = = - = = -
(Supplies, Materials) 1,332.97 1,332,97
D. OTHER COSTS (SPECIFY): TOTAL - ~ - -
(1ravel, Indirect costs,Etc.) L 4,030.96 4,030.96
T It (
ravel - Y aoaoweo 2 10000
Publication & Information Disseminatien }-gi‘..;—t-'. 450..00 ¢ 1.000. 00 )
Employee Benefits T ) 596,04 M( 506. 04 ) ,),
. _ v e ” i
Indirect Costs 41% of 5,694.94 ¢ )! 33492 M 2.334.92 )
L. TOTALS FOR FY 1974 = = = = = = = = = .
Fe AOTALS FOR FV 1974 5,529.44 | 5,529.43 11,058.87
¥, Cunulative J.uta} Project Lxpenditurces foom Y p
Start of Project to Juae 30, 1974 - - Fedeval-$ 2,329 44 Non—‘b‘ed.$__5_:~5_‘.2_?_:_f_i_'
1/ E-Izﬁ;;it“;.;'iv s relate to tiz‘;‘_:—p‘u([ from Pedoral funds onty. Form OW-7
- 1974
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FOo1974 ARNUAL DEPCY - MATCITN GRANT (5RO, 101) PROJECT

Stave vhere institute locured: _Now Menico . Report as of June 30, 1974
ORI Proj. No. k- 01}6—NLIEX Froject Title:

ISy Proj. RNo. .31.09-~154 .
Matching Grant Agrocment | Recronal waTER MANAGEMENT WITH FULL COMSUPTIVE USE
Himber 14-31-0001- 4164

Total ¥ederal Amount -
of the M.G.A. -~ § 50,000.00

Principal Investiga LOI( ): nggfd E kaxf(sl ifd’ John W. Adams, Shaul Ben-David,

Proj. Began-Mo: Jan. Y ]974 3 AchuL or Scheduled (.‘o;np].etion—-I'Zo:‘_]_J_e_gh.__“;Y.r;]_975

Cust Categoriag ' Expenditures in ¥FY 1674
Man-Year Informabion FY 1974 1/ Federal § Kon-fed.$ Total §

A. SALARIES & WAGES: TOTAL - = - - - - 3,254.68 112.17 3366.85

Principal Investigator(s)- - - - - -

~N\
s’
N

( 3,000.00 3000. 00 )

No: 1 Man-Yeavs:; .30

Other Professional QLaEJ S | )

B e e et et et b & i e o a0 e e

N
Nt
kS
e

Fo: Man-Yoors: )
(:raldu’:ni-z;zwsi;'udc-."n' Ash.th:z‘L:i:‘“ ST £ 254. 68 },: 106.57 ) 361.25 )

(Includes Student ""\mruc‘z.ans) )

I"s'o:_m];_ Man-Years: - ) 5.60 B 5.60
Uncergrad. Student 4\ gislantg- ~ - - h(. ‘

(tncludes Student Techniciansg)

No: ___ Man-Yeers e
Techuicions & Cihovg - « = =« = o . ( )]

(Rou-students)

Yo Man-Ycars:

e T TT TSNS UINUURIN S o — Y——

[
p
Nt
~~
S

’/’\
N
N
N’

B. BOM-UNPERDABLE PROPERTY- - - - = - -

C.

D LIS — -— - — - - - -
R

FROY
5, Materials)

D. QU COSTS_(SPRCTYY): SOTAT, - - - -
{Iravel, Tudircct costs,Blc. ) 3, 000.00 1,904. 35 4_,90/} 35

Federal I‘unds ~ Texas A & M S - LI ez
Communications ¢ 3,000.00 L 3.71) 3,000.00 )

N - - B . . 3.71
Travel - ¢ Yo 143.00) (

*x

~~

ﬁ\
b=t
o~
w
*
o]
o

N

i Employee Benefits T >.(.w 377.23 M

A
)
~
~J
L4
N
W
g

N

_};r_l,it_i%-ECt Costs 417 of 3,366.85 B .(_-_.v-...m_.___-.._...._.*.._).(" ) 1:380-41)
Fo POTALS FOR FY 1974 = = = v o o w o . ‘
e e e e S e b 226 3258468 oo Lo 22y 016552, SR s gy N U 20
Fo Cueclaiive Total Project Bupessiitures from

stavic of Project to June 30, 1974 - - vodorsi- .~~6 25465 Non-Fed., § 2 016._9?,.—_

1,380.41 )

1/ Haveears velate Lo Lime p.n" from Foderat Tonds o Ly, CYorm -7

* Payment of Federal Funds to Texas A&M in accordance with project contractr. 1974
18



e T'.()‘n( f‘"\yfl{:. .

(S, 1015 PROTEAN AOPIVITING - By 1674

This shoot provides svm

aavy dinloouacion covering alt Sece. 107 projecls in progross
during FY LO/4 vesing FY 1974 or Prior years Soo. 101 funds . Hence, it ig a Susemnyr L~
“ation of info walion ser forth on the separare preject report foms Ow-7

¢ _ Total Mo. of sec. 101 Projecis dn Progress During ¥y 1974

Cost Categories { Exnenditures in I'Y-1974 ]
fan-Year Tnformarion Fv 1974 - T e Tod YT
Man-Yeay LnNOLmaL1<u{IW_MM___ Federat Non-Fed. Toral

R B e

A. SALARIES & WACES: TOTAL - - - - - - _ _ 29,724.24 4,421.42 34,145.66

[ S N s o e e B T R,

Principal Investigator(s)- - - - - - . T
No._6 Han~Years: 1.33 (9,692.45 ) 2 19,692.45 )

€1,610.90 )i 3( 1,610.90 )

Graduate §tudent Assistants: - - - - . ( 7,163.19 K 2,712.39 9,875.58 )
Includes gStudent Techniciang ’ T
No.mﬁamm~Idan~Years:_~“gL§gN“

Undergrad. Student Assistants: -~ - - - [( 252.45  )( 461.25 )i( 713.70 )
Includes student technicians
No. o = Man-Years: .05

Teclmiciaus & Othors: -
Non-~students
No. 3 Man-Yeavs: .27

No. 3 __ Man-Years: .26

N’
~~

1,005.25 1,247.78 2,253.03
( ) X( )

Do NOW-EXPRNGBLE PROPERTY: ~ - - - _ - - -

¢

e 715,00 L 715,00

————— e e A e S tam v

Co EXPEMDABLE PROPARIY: - - - - o . _ _ -~ -

R et it is et foo dotorts ,"—‘5‘7'-6’*;5&;.‘?;.":“:3‘:‘5‘:7.6‘:5.8; a=t

Do QIUHER_COSTS (SPECIFY): LOTAL ~ - -~ - .

.-.3,000.00 21,620.79 | 24,620.7

Travels - -« - L L L L

(. ) 1,656.39 ) (.1,656.39 )

Indivect (overhead) -~ - - - - . L _ L

Nt

(LLL101T117 6 14,000.20 (14 000,20 )
(117171777 5 3,060.54 )¢ 3,060.54

R e —

Fuployee benefits ~ ~ - - o . . . - =

—Computer ) 921.30_ NC__ 921.30 )

(
(

Ly

_Duplication

386500 3 45 )
44900 JC 44000 )

et e,

~Manuseript Preparation (

N

-—Communicatian C { 3.71 (. 3.71 )

)
)
- Publication & Information Dissemination |( )M_lesgo*guL_gSMAL;ﬂXLJMLM:
)
)

+

3

~Federal Funds - Texas A&M — ( 3,000.00 : (_3r000mﬁa*3
Oiher Miscellanaous Costs: .~ . . . . . _ { YK x| )

E. TOTALS FOR py 1974 1= = - « « — L L. - -

_“_3 .?. ¥ .?. 2 ..4:3:..2',4..-__. --ME_QL 3..’3-‘3'.‘?:2‘.2 ::“‘::"‘76‘3__" 0’3 8 ';':;_01,3:;:;7 -3
Fo Comwlative Total Secy 101 Espenditures from

Start of Projects to June 30, 1974 FeFaderal--g s Non~Fad-$
% Payment of Tederal Fumds o Tewas A&H S ccordance with project Cont FAE ;
FO OWE

19 La74
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moort ~ Titls IT

Armupl

Proj c"(‘.t;

i FUERG A'L.u'/ Al

Maubhav: 1

“

SEOToHI Y
)

53100029012

T

Crropluatlion:

B

Ry R S ]

Heoert as of2 Juao 30, 1974

}

I e

ty

P P S

Tater Resources Researclh Institute
&cw ‘Mexico State University
Box 3167

Las Cruces, New Mex1co 88003

REDUCTION OF PEAK WATER CONSUMPTION IN URBAN ARFAS

Fande: ;;‘382 ,h67.

00

5

Fon-Fed. Funds (L8 argy)s $ 9,034.00

nonorbaed Froms

Lo S s
. Cozxt Catazorics 2/ Federal Funds Mon-Fed, Fuods3d/
8 $o s
e e e e e = = 893 022,36 $2,845.37 .
h) Y, 5
uded elsswhexe) - - ~ 1 887,44 233..20
sbe Includsd as
{ 1l & Suppiles - -~ = - - 919,17 113.60
ho 2 a b c:'t Charges ~ ~ - = = =~ 144,10 .17.80
Otbﬁw‘i irech Charzes [Soseify):
Freight on Probe sent for repairs - L 17.14 2.11 .
_Computer Use - 176.80 21.85
© “Publication and Information Dissemination - - 178.00 22.00
Trdiract Co3hS = ~ = = = = o o m ae mee me 9,438.41 1,166.54
Cthay Costs {Specify):
TOTALS = - ~ -~ 35,783.42 4,422.47
LY/ TE mremgwary, projech costs I'L:Lj be estimabed.
2/ ‘hmensver possible, provide costs for categories listed. If co ogt cabegories other
‘ 3 =~h0'-:m a\;ovo are usad, provide conclse explanabions as may bz deewe
ingpure proper undergtandicg of ths corntent of sueh cosbs.
T ’210*1- ad, Foeds! (p value of nou-Fedsral cnmm-ouuons) showld ba
fion-Fadaral conbribubions were conbempinbed by the funding asceement.

f———

20




Form QW-27~1974
{ L2

ANNUAT, REPORT ~ TITLE 11 PROJEGT

OWRR Project Funding Agreenent Date of
Numbec: C-_ 4060 | Number: 14-31 -0001-9012 Report: _August 12, 1974

Name of Performing Organization:

Water Resounrces Research Institute
New Mexico State University

Box 3167

Las Cruces, New Mexico 88003

Title of'Proqugz

REDUCTION OF PEAK WATER CONSUMPTION IN URBAN AREAS

Project Personnel and Student Training Information

i ; Degree Scientific Discipline

- Surnames of : (Lf Any) or Academic Background
Principal Investigator(s): - 4 RiC DECEEIOUNnd

Cotter - - Ph. D. Vegetable Physiology
Professional Aésociate@:

Clark ' 5. E. Civil Engineering

Croft ‘ Ph. D. Research and Design

Reeves M. S. Horticulture '
Student Assisténtsn(if any):1/

Hughes M. S. Botany

Graves : B..S. Riology

Winkles B._S. Education

1/ Includes research assistants who are
students. State research institutes

currently registered as university or college
participating in the Title I program should

include (incorporate) Title LI student information in Form OW-9 used for Title I

reporting.

Training of Water Resource Scientists and Enginsers. 1In the space below, and as uay be

appropriate, provide statements of the extent to which currently registered college and

university students participated as rese
indicate how the P.L. 88-379 program is

— mm em e em e am wm m am we

arch assistauts on the project. Objective is to
contributing to the training of water resource

- scientists and engineers —— a principal objective of the Act.

21
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(1974)
Form 0W-28

(Page 1 of 2)

ANNUAL REPORT - TITLE LI PROJECT

I : .
““TQ of R?pgrL John W. Clark Date of Report: August 12, 1974
ing Official:
-
Name of Performing Organization: . OWRR Project Number: ¢- 4060

Water Resources Research Institute
New Mexico State University

Box 3167 :
Las Cruces, New Mexico 83003 FCST Research Category as Shown on NRP: III D

Funding Agreement Number: 14-31 -0001-9012

Title of Project:

REDUCTION OF PEAK WATER CONSUMPTION IN URBAN AREAS

Principal

Investigator (s): Dr. Donald J. Cotte;

A. RESEARCiH PERFORMANCE AND APPLICATION OF RESULTS. 1In the space below, using addi-
tional sheets as necessary, provide information relating to the three items listed
below. Normally, 500 or less words should be adequate. Lay language preferred.

(1) Research Accomplished. Describe research accomplished and the findings,
results and conclusions relating thereto.

(2) Application of Results. Provide examples of application of research results,
when possible, or statements as to how the findings may be useful in water
managenent or conservation. .

(3) VWork Remaining. Previde statements of work remaining to be accomplished.
(Note: 1If the project was completed during the fiscal year ending June 30,
1973 and a final report has been submitted, please make reference to this
fact but complete items A-(1), A-(2), and C of this form OW-28 and also
forms OW-26 and OW-27 to assist OWRR in compiling annual report information.)

A (1) Research aécomplished

The major thrust of activities for the project during 1973-74 has centered about
testing and refinement, and subsequent application of the residential landscape des-
cription questionnaire (RLDQ) to urban residential landscapes. Water usage data was
available for most of the landscapes evaluated. The instrument met semantic and .
statistical criteria and had a very high reliability. Results now show that the RLDQ
can be used in identifying attributes of a landscape which contribute to its overall

. beauty and those which lead to less water to maintain the landscape. The following

- four areas are measured by RLDQ: harmony, composition, accent and uniqueness.
Uniqueness correlated negatively with landscape water use per square foot. Composi~ .
tion negatively correlated with total gallons applied to a landscape.

22
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A (2)

A (3)

The progress on obtaining definitive data on the knowledge about water
usage by urban dwellers is currently under way. Two completed preliminary
studies show consumers do not have sufficient knowledge of how to use water
wisely. TPFor example, luxurient water users consider themselves to be good
stewards of water, that is, those consumers.who felt they could not conserve
water in their landscapes used twice as much water on their landscapes as
those who felt they could conserve water. Programs for the conservation of
water on New Mexico State University Campus has been developed and implemented.

.To date, water savings of 37% on fescue and 117 on hybrid bermuda have been

achieved on campus.

Cooperative arrangements with Las Cruces Municipal Water and Utilities
Department are under way for the purpose of counseling with high water users
and encouraging adaption of conservation measures.

Appiication of Results

The results obtained to date suggest that a means of reducing uvrban water
usage lies in the area of consumer education. Application of RLDQ would
identify specific landscape attributes which conserve water.

Work Remaining

1. The analysis of date currently under way, is nearing completion.

2. Completion of final report.

23
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Form OW-28
{_(Page 2 of 2)

ANHUAT, REPORT = ITTLE LT PROJECE (Gont'd)

‘UJﬁR Reﬁou:fhugfojoéz Numbar: C- Zbéé;i:  Date of Régort{wégggggw12;:1974

tle of Vroject:

REDUCTION OF PEAK WATER CONSUMPTION IN URBAN AREAS

B. Project-Related Yublications. 1In the space below, provide a listing by title , author,
volume, page number, etc., of project-related publications ov reports issued, and papers

ol w2
prepared. {Compleie & accurate citations will be greatly apprecliated.) Do not incliude
unpublished progress reports submitted to OWRR pursuant to provisions of the fundiung
agreemant.

Cotter, D. J. and Fabian Chavez. Factors affecting water application
rates and urban landscapes, Journal ASHS, accepted for publication
April, 1974.

~24
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FY 1974

ANNIAL REYORT --

STATE FLITANCLD TROJIECT

‘State where iuctitute ih located:  New Mexlico Report as of June 30, 1974
_rhjecy witle: '
| NHSU Project No.- - 3109-134
CROPLAND USES AND AGRICULTURAL WATER DEPLETIONS : v ¢ v
IN NEW MEXICO o
Principal Investigator(s)
R. R. Lansford
Frojeqt Bmgan—-Month:mffly _“.Yr:JQZEH Scheduled Completion--Month: Dec. Yr:leé__
Amount Actual
Budgeted ixpenditures
, FY1974 FY1974
A. SALARTES & WAGHS: TOTAL - - = = — = = = = = = = = 3,055.00 3,043.13
Ll z -
Prin., Investigators- - = -~ - =~ ~No. 1 Han-yrs .03 ( 1,819.00 VO 1,845.00 )
1,236.00 751.13
Other Prof. Staff - - = = = = = =~ No. 3. Man-yrs_ge (77 DI )
Grad. Student Assistants - - - - -No. 3 Maa-y¥s_ 12 s . 447.00
(Includes Student Techniciaus)
Undergrad. Student Assistants- - -No. Man-yrs ( N( )
(Includes Student Teahnicians) ‘
Techuiciarns & Others - - - - - - -No._ Man-yrs ( K )

(Mon~students)

NOM~BXPENDARLE PROPERTY:  TOTAL

B, NOM~-WXPLNDARLY PROPERTY: TOTaAL - - - - - - = = = = - —

C. EKPENDARLE PROPERTY: (Supplies,taterials,etc.) TOTAL - S
D.  OTHER COSTS{SPECIFY): (Travel,ADP Sves.,ete.) TOLAL 1,021.00 866.06
Travel ( 200.00 Hi 218.00
__Computer ( 100.00 (. )
Publication and Information Dissimination ( 371.00_ )i 371.00 )
Employee Benefits ( 350.00 )i 277.06 )
£ ) ),
£. POTALS: - = = = = = = = = = = = = = = = = - = - - - (_4,076.00 Hic 3,909.19

25
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Fy 1974

ARBUNL PHDORT -

Qom

STAH

FPINARCED PROJIVCT

‘State where

Prejest

THE DETERMINATION AND ORIGIN OF LEAD IN SURFACE AND

ditte:

GROUND WATERS OF NORTHERN NEW MEXICO
Principal Tnvestigator(s

Sigfredo Maestas
Antonio Gallegos

institute is located New Moxico Repdrt as of June 30, 1974
NM3U Froject No.- - 3109-135

Project Began--~Month: JU1Yn"_ Yr:lQ_MZ? Scheduled Completioum—Month:_Pfs_-m_mYr:19_1ﬁw
. Amount Actual
Budgeted Bxpenditures
FY 1974 FY 1974
A.. SAGARIES & WAGES: TOTAL - - - - - = - - 4,116.65 531.47
Prin. Investigators- - - - -~ « - = No Man-yrs (  349.17 hIG
Other Prof. Staff - -~ - - - « ~ “No.  Man-yvs ( ¢
Grad. Student Assistants - - - - ~No. 1 Man-yrs_ 15 3,167 48 521 .47
(Includes Student Technicians)
Undergrad. Student Assistants- - ~No. Man-yrs___ PHA )

(Includes

Technicians

Student
& Others - ~ - -

(Noun~students)

B. NON-FX

{PENDABLE PROPERTY

Technicions)

- ~No.

TOYAL = - - ~

Man-yrs

C. LXPENDADLE PROPERTY: (Suppliecs,Materials,etc.) TOTAL e il .
Do OEHER COSTE(SPECIFY): (Travel,ADY Svas.,etc.) TOTAL

e C )l )
Employee Benefits (__280.17 14 )
( D1if )
( b1 )
. ( )il )
e e e e e e - - . (4,396.82 Y 531.47 )

R TOTATS: -

26



FY 1974 ANIUAL TEHIPORT -~ SUATE PILHANCED YROIRCT

Staize wvihwye institute ig located:

Moew Moxico

eport as of June 30

, L9714

UEredect Titie:

PREDICTING THE QUALITY OF IRRIGATION RETURN FLOW

Principal Investigalbor(s)

P. J. Wierenga

KM5U Project Wo.- -

3109-136

Project Began--Mounth: July = Yr:19_72

Yr:1974

A. SATARTES & WAGES: TOTAL - -

Prin., Investigaton

w

Qthier Prof., Staff - - - - -« « -

Crad. Student Assistanktsg - - -

(fnzludes Student Technicians)

Undergrad. Student Assistants-
<
(Includes Student Technicians)

B N

~ ~No._ 3§ .

~No._9
- =No. 1

- ~No._ g Man-yre_ g1 ( )

Amount
Budgeted
FY 1974

Actual

Expenditures

FY 1974

13,250.00

11,770.74

Man-yrs__ 95 ( 5,250.00 2

4,247,002

Man-yrs

s0 C 21

3.864.61 )

Man-yrs 1,00 . 4,100.00

3,630.25

v

28.88 )

Technicians & Othevrs - ~ - -~ -~ ~ ~No. Man-yrs _( 3,900.00 e )
(Mon-students)
B. y@_;g—_;‘j; PENDABLE PROPERTY: TOTAL ~ = - = ~ = = =~ = - = i . 100,00
C. EXPEMDADLE PROPERTY: (Supplics,Malerials,ete.) TOTAL  1,000.00 _180.80
Do OTIER_COSTS{SPLCIEY) : (Travel,ADP Sves.,etc.) TOTAL o 4.303.00.| . 3.205.32
Travel N ( 500.00 N 17.00 )
Computer B ( 1,000.00 Yl 356.25 )
'Eublication & Information Dissemination e 1,687.00 N 1,687.00 )

Employee Benefits

- (. 1,116.00 )

Duplication

1,017.77._)

( 16

127.30 )

B ZOTALS: = - - - = - - - - -

£ 18,553.00 )l

15,256.86 )
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FY 1974 prnenTr, nio

State where institute is located: e Report as of Junc 30, 1974

Project Title:
CALCUIM CARBONATE EQUILIBRIA IN SOILS AND
IRRIGATION WATER

Principal Investigator(s)

George 0'Connor

— v—

Project Began~"Month:_JUly . Yr:lgjgi Scheduled

Completion--Month: June

_Yr:ie75

A.‘SALARIES & WAGES: TOTAL - - = ~ = = -~ & o o - . .

Man-yrs .25

Prin. Investigalbors~ - - - - - -

Other Prof. Staff - -« - - - . . Man-yrs_

Amount:
Budgeted
FY 1974

Actual
Expenditures
FY 1974

5,948.00

3,386.87

(. 2:704.00)

( 2,884.00)

Cred. Student Assisltants - - -~ - Man-yvs |20

(Includes Student Techniciansg)

Undergrad. Student Agsistanis- - Man-yrs .01
(&) st e

(Includes Student Technicians)

1 .08

fechnicians & Others - - - - - - . Man-yrs

(Noo~students)

————

L. NOH-EXPANDADLY PROFERTY: TOTAL

C. EXPEIDABLE PROPERTY: (Supplies,laterials,cic.) TOTAL

TOLAT

QUIER COSTS (SPRCIFY) : (Travel , ADP Sves.,ete.)

Travel

(_..2,221.32 )

S

( 360.002

( 395.70

721.00

2,621.00

1,310.77

( 252.00)

( 76.47

_gomputer ( 721.00){ . )
_Publication & Information Dissemination ( 845.00)i( 845.00 )
_Ewployee Benefits _ ( 803.00yl 298.40‘)
Duplication ( Y 90.90 )
BoOMORMS: - - - - e oo - (9:290.00 5l 4,697.64 |
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FY 1974 ANNUAL REDORT -+ SPATE FINANCED YPROJROT

St‘ai\‘ \’ ?‘["‘- 'I (e

vhere ingtitute is located: I, Report as of June 30, 1974

-

rlu}nct Titie:

THE IMPACT OF WATER QUALITY STANDARDS
ON WATER UTILIZATION IN THE RIOQ GRANDE BASIN OF
NEW MEXICO
Principal Tvvestigator(s)
Shaul Ben-David, William Schulze,

NMSU Project MNo.- -

31095145

Willem Brutsaert

Dec. 74

Ju
Project Bagan--lonth: Yr:19_ __ Scheduled Completion--Month: Yr:19

Actual
Expenditures
FY1974

Amount
Budgeted
¥Y 1974

A. SATARIES & WAGES:

FOTAL - =~ = ~ = = = - = - - - 10,050, 00 9;98Qﬁgg
Prin. Investigators- -~ - -~ = - ~ = 0. 2 Man“yr%'SO ( 4,500.00 )Q 3,083.50 )

Other Prof. Staff - - - -« « - - -Ho. Man~yrs ( plie )

5,000.00 | 4,894.02

-No. 3

GB’.’.:?L"!. .Jl,ud ent Assistanits -
(includes Student Techniciang)

Student Asslistanls-
Student Techniciang)

Man-yrg 1. 60

Undergrad. Man-yrs { )

(Includes

- ~No._

=

. )

Tachnicians & Others -Mo._ 3 Maw-yrs_-35 (_ 550.00 i 2,006.50 )

(Mon-students)

B.  NON-DEBENDPLL PROPERTY: JXOPAL = = = = = = = = — - -

C. EXPRDABLE PROVERIY: (Supplies,Materials,etc.) TOTAL

Do QEIBR_CO3ES (SYECTYY) : (Travel,ADP Sves. e

300.00 n200.00

te.) TOTAL

2,477,002 233 49

Travel ‘ | (

300.00 _ )i(__ 223.92 )

Computer , 200. 00

( 300.00

g
P

Publication and Information Dissemination

( 1,166.00 ( 1,166.00

g
S

Employee Benefits .
643,50 )

( 14 )

C . 711.00 K

TOTALS: = = = = = = « = -

(12,827.00

[’

(12,417, 44

N -
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FY 1974 ANNUAT,

ROV

ce SR FINANCED PROJECT

State where inctitute is located:  New Mesico .

Report as of June 20, 1974

_Project Witle:

STREAM ORGANICS TO EVALUATE LAND MANAGEMENT

Principal Investigator(s)

James R. Gosz, Mary L. Barr

NMSU Project No.- - 3109-146

Project Began--Month: Yr:19 Scheduled Com

plction——Month:__E‘if;ﬁ___w Yr:1974

A, SATARIES & WAGES: TOTAL - = ~ = = - = = = =~ - « -
Prin., Investigalors- -~ - ~ ~ - - = No.  HMan-yrs_

Actual
Expenditures
FY 1974

Anount
Budgeted
Fy 1974

9,600.00

9,587.41

( D1 )

Othexr Prof. Staff - - - - -~ - Man-yvs

{ ' 2 )

Grad. Student Assistants - - - - -No. 3 Man-yrs 2

.25 9,600.00 9,566.62

(Includes Student Technicians)

Undergrad. Student Assistants- - -No. — Man-yrs
(Includes Student Technicians)
Techpicians & Others - ~ - - - - - Mo. j; Man-yrs_

.01 ( ) 20.79 )

Vo

(Non-students)

B. NOMN-FECENDABLE PROLERTY: TOTAL -~ -~ - - - = =~ = -~ =

C. EXVENDABLE PROPERTY:(Supplies,Materials,ctc.) LOTAL

Travel

Publication and Information Dissemination

800.00

_.2,031.59

500.00

.

1,129.00 e

N

Employee Benefits

E. TOTALS: = = = = = = = = = = = = = = o« = =~ « = = - -

( 12,419.00

-

(12,419.00 )
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FY 1974 AMNUAT, REPORT ~- SUATE VISATCED PROJDOT

Stafe where institute is located:  New Mexico eport as ol June 30, 1974

Projoct Title:

¥MSU Project do.- - 3109-147
SOURCE OF GROUNDWATER CONTAMINATION IN THE OGALLALA T
AQUIFER OF EASTERN NEW MEXICO

Principal Investigator(s)

Robert G. Taylor

Project Began--Month: July  yr:i9 73  Scheduled Completicn--Month: June Yr:19 74

Amount - Actual
Budgeted Expenditures
FY 1974 FY¥1974

A. SALARIES & WAGES: TOTAL = =~ = =~ = = = = = = = = = 13,940.00 14,090.00

2 .50 8,000.00

Yrin., Investigatorg- - - - - - -~ = No._ =  Man-yrs -

2
Othor Prof., Staff =~ - -« - - - - -No. Man-~yrs { NC )
6,090.00

Grad. Student Assistants - - - - "No.uwig Man-yrs 2.0 5,940.00
(includes Student Yechnicions) o
Undergrad. Student Assistants- - -No._  Mauw-yrs ( M )
(Includes Student Techniciang)

Technicians & Others - - - - - - -Mo.  Man-yrs ( )
(fun-students)

s
-

B. MON-EXPENDARLE PROPERTY: TOTAL - - - - = = = = - = -

EXERMDARLE PROPERLY: (Supplies,Materials,etc.) TOTAL 600.00 | 600.01

e o

OTHER CUSWS(STECLFY): (Iravel,ADP Sves.,etc.) TOTAL 3,081.00 2,930.99

Travel ( 448,00 Mo 298.00

Publication and Information Dissimination (

——tm

1.600.00 )I(_  1,643.23 )

Employee Benefits (

1,033.00 Ol 989.76 )

( ) )
‘ ‘ ¢ 14 )
f. FOTATS: = = = = = = = = w oo o a oo o o - - (.17,621.00 )l 17,621.00 )
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TY 1974 ARNUAL BEPORE - STATH

State where institute is located: New Mowico

PINAZCED PROJEOCT

Repoxwt as of June 30, 1974

Projest Title:

CONTRIBUTION OF NATURAL TRITIUM STUDIES TO WATER

RESOURCE MANAGEMENT IN THE ROSWELL BASIN, NEW MEXICC

Privecipal ¥rvestizator(s)

D. D. Rabinowitz

NMSU Project No. -

3109~150

Project Began--Month:July —  yr:i9 73 Scheduled Completion--Month: December Yr:19 74

A. SALARTES & WAGES: ZOTAL - - - - - = = = = = = -

Amount
Budgeted
FY 1974

Actual
Lxpenditures
FY 1974

- 3,000.00

1,749.99

1,749.99

—

. . .15 3,000.00
Prin. Investigatocg~ - = ~ - ~ - - No. Mav-yvs "77 (7 )i
Other Prof. staff - - - - « ~ ~ -No.  Man-yrs < Y )
Grad. Student Assistants -~ - - - -No. Man-yrs L

(tncludes Student Toechnicians)

Vadergrad. Student Assistants- - -No. Man-yrs ( M )]
(includes Student Technicians)

Techniciana & t1 & = e - - - - =N Man-vrs i )/ )

Ltecnnicians & Others No. fan-yx {

(Won-students)

B, NON-EXPREUDABLE PROPERTY: TOTAT, - - - = = = = = - ~ -

D.  QER COTIS(SPRCIFY) : (Travel,ADP Sves.,etc.) TOTAL 407.50

(_ 407.50

226.91 )

Employee Benefits

P~ i~ b

= - &___3,407 050

1,976.90 )
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FY 1974 ANNUAL KOPORT -- STATE FLEANCED PROJECT

Stote wheve indtitute is lozated: Waw Mexico

Projoect Witle:

Repeori as of June

30

F 197-’1'

Principal Tavestigator(s)

LOS ALAMOS COOPERATIVE STUDY

R. R. Lansford

FHSU Project No.- -

3109-153

Project Began--Monti: July Yr:l?jEL Scheduled Completion--Month: August yr:3973

B.

C.
D.

.

SALARIFES & WAGES: TOFAL - = -~ - = = = - = =~ = = =

Prin. Investigators- - - - - - - -No. 1 = Man-yrs .13
Other Prof. Staff - - - - - = - -Mo._ __ Man-y¥s____
Grad. Student Assistants - - - - -Ho. Man-yrs

Amou n%:
Budgeted
FY 1974

Actual
Expenditures
FY 1974

2,271.00

2,406.00

C 2,271.00

)

PN

2,406.00 )

€0

)

includes Student Technicians
L

Undergrad. Student Assistants- - -No. . Man-yrs

(Includes Student Techonicians)

Technicians & Othexrs - - - - - - =HNo. Man-yrs

v

{(Non~students)

NON-EXPENDARLE PROPERTY: TOTAL - - - = =~ = = = ~ = -

EXTENDARLE PROPERTY: (Supplies,Materials,etc.) TOTAL

COTHER _COSTS(SPHCIFY) : (Travel ,ADP Sves.,ebe.)  TOTAL

Employee Benefits

581.76

446.76

(  240.00

-
~

249.44 )

Travel N ( 341.76 Ne 193.86 )
Duplication ( Yl 3.46 )y
_ ( ) )

( 16 2,
TOTALS: = = = = mmmmm e S - - (2,852.76 Ol 2,852.76 )
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