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Figure 14. A bright future,

This has been one of those rare times when
we have had the opportunity to study the specific
interactions between fire, watersheds, and the asso-
ciated aquatic ecosystem. Information and knowl-
edge compiled through these cooperative studies
can help answer several key questions facing man-
agers today. Biologists need answers to help pre-
dict the effects of wildfire and assure the long-term
recovery of the endangered Gila trout species.

We are fortunate to have such a high caliber
staff involved in research and management in this
area. Their efforts have put us on the leading edge
of knowledge about the complex relationships
involving recovery of endangered species and fire
relationships in wilderness areas.
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INTRODUCTION

Wildlife populations in the desert southwest
often are thought to be limited by water availability,
at least during some periods of the year. Although
many native species are adapted to water limitation,
populations can be increased by additional water
sources (Yoakum et al. 1980). Wildlife managers
continue to improve designs for wildlife watering
systems (Elderkin and Morris 1989). Historically,
the White Sands Missile Range (WSMR) wildlife
management program has emphasized development
and/or renovation of water sources for wildlife
habitat enhancement. Despite this program empha-
sis, inventory, inspection, maintenance, and repair
of water units have had relatively low priority and
have been accomplished with limited personnel

129

resources. Currently, only a few of the previously
developed units provide a reliable water source for
wildlife, according to WSMR natural resources
staff,

Given past water unit development, the exis-
tence of a baseline wildlife water unit system at
WSMR, and WSMR’s desire to enhance wildlife, it
would be helpful to evaluate how water units should
be included economically in wildlife management
planning. The evaluation must document the cur-
rent status of water units, identify the actions and
costs necessary to make units functional, and assess
conditions and locations where wildlife will make
the best use of water units. The evaluation will
facilitate decisions about which wildlife species to
feature in the water program; analyze budget re-
quirements for scheduling water unit maintenance
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and repair; and help determine the need for new
units in context with natural water sources. Fur-
ther, pre-military, rancher-established watering
points not currently functional should be identified
and evaluated for their role in future development
or renovation planning.

PREVIOUS WORK AND PRESENT OUTLOOK

Prior to withdrawal of the WSMR area for
exclusive military use, rancher-maintained water
sources provided wildlife and livestock with drinking
water. Once livestock were removed, normal main-
tenance and repair of these facilities ceased and
many wildlife watering points became nonfunction-
al. Natural springs, seeps and intermittent surface
water became the only surface water sources for
wildlife. Limited water availability, especially dur-
ing drought periods, likely has restricted surface
water-dependent wildlife species.

The WSMR Wildlife Management Program
was first staffed in 1963. Primary emphasis during
the first 20 years was to enhance available wildlife
habitat by renovating abandoned livestock water
sources and developing new sources, especially for
big game species (Anderson and Taylor 1983). A
few springs also were modified to provide perma-
nent water sources. Most springs and seeps located
in mountainous areas of WSMR were not altered
because of their inaccessibility. Since initiation of
the WSMR Wildlife Management Program, about
100 water sources have either been renovated,
enhanced, or created. Wildlife water units consist
of windmills, dirt tanks, rainwater catchments, haul
tanks, and spring boxes. These units contain a
variety of water retrieval apparatuses, storage facili-
ties, and piping systems. Wildlife drinkers have
been installed in most of the mechanized units.

Planned research will take place throughout
the entire missile range, an area of approximately
760,000 hectares in the Chihuahuan desert ecosys-
tem of southern New Mexico. This area has a
variety of surface relief, ranging from the Tularosa
Basin and Jornada del Muerto plains at 1220 to
1520 meters, respectively, to the San Andres and
Oscura Mountains with peaks approaching 2745
meters. The WSMR environmental office has
developed and placed approximately 100 artificial
wildlife watering units to aid wildlife populations.
These units are located throughout WSMR, but are
concentrated in the San Andres and Oscura Moun-
tain ranges.
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For clarity, the following list defines various
water unit types at WSMR:

® Enhanced spring - Natural springs and
seeps which have been human-altered to
provide a more dependable water source
for wildlife. Alterations include but are
not limited to addition of spring boxes,
piping, masonry dams, and hand-dug stor-
age.

® Windmill - Wells with windmill pumping
systems.

@ Rainwater catchment - Inverted umbrella-
style or roof-style rain collection and stor-
age systems fabricated from metal, fiber-
glass, concrete, or other materials.

® Haul unit - Storage and drinker system
without water collection mechanism which
must be filled by water hauled from anoth-
er source.

® Earthen tank - Catchment constructed
from native earth to hold rainwater and
run-off behind earthen berms that inter-
cept drainage systems.

® Historic water unit - Rancher established
nonfunctional water unit with potential to
be made functional.

Records of varying quantity and quality have
been collected through the years regarding these
water units, but the records have not been compiled
in an organized, readily accessible format (personal
communication, P. Morrow). Thus, it is not possi-
ble to go to a single source and conveniently re-
trieve important data concerning site condition,
location, and physical attributes, and expected wild-
life use.

HYPOTHESES AND OBJECTIVES

The underlying hypothesis for this research is
that artificial water sources enhance wildlife popula-
tions detectably relative to unaltered areas and that
artificial water sources can be provided cost effec-
tively relative to benefits derived. Hypothesis evalu-
ation requires specific data regarding measurable
wildlife benefits and potential costs necessary for
routine maintenance and operation of various water
unit designs.

Specific Research Objectives

® To compile baseline physical attributes
data for about 70 wildlife water units and
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identify systematic procedures needed for
annual maintenance and repair to support
use by-big game, upland gamebirds, and
other wildlife in that priority order.

@ To estimate the relative suitability of cur-
rent wildlife water unit placement for
meeting WSMR  wildlife water require-
ments as expressed in terms of species
diversity, frequency of use, and volume of
water provided versus potential wildlife
populations served.

@ To identify and evaluate up to 20 historic
water units for their relative potential value
as renovation or development sites based
on cost effectiveness and anticipated wild-
life use.

@ To develop a working data base system
using Dbase III Plus (or comparable soft-
ware acceptable to WSMR staff) for orga-
nizing physical data on wildlife water units,
categorizing expected wildlife use of units,
and tracking maintenance and repair sche-
dules.

PLANNED PROCEDURES

This project is organmized into three major
components:

@ locating and evaluating the watering units

@ wildlife use detection

@ analysis of vegetative community structure

Location and evaluation of units will consist of
finding a unit; recording its latitude, longitude, and
universal transverse mercator coordinates with the
aid of a global positioning system; and recording
that location on USGS 1:24,000 and 1:50,000 scale
topographic maps. An additional list of inspection
items has also been identified, which includes, but
is not exclusive to, calculated storage capacity of
any and all storage tanks, surrounding vegetation
association or community, and the overall condition
of the unit. Watering units that have at one time
or another been documented and/or maintained by
WSMR as well as a minimum of 20 undocumented,
nonfunctional, historic units, will be located and
evaluated.

WSMR provides an extensive and unique labo-
ratory for assessing wildlife use of artificial water
sources, which is the second research component.
A distinct opportunity exists for determining com-
petitive interactions between native and exotic
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ungulates in arid environments. Following identifi-
cation, location, and evaluation of all specified
watering units, functional units will be selected at
random to represent rain catchment, windmill,
human-altered spring, earthen tank, and haul style
categories. These sites will be examined for rela-
tive wildlife use among different styles of function-
ing watering units.  For our research, wildlife
benefit will be assessed as differences in measur-
able wildlife presence between water unit sites and
comparable sites of natural vegetation and relief.
The purpose of the wildlife data collection will be
to ascertain measurable differences in wildlife activ-
ity in areas containing artificial watering units ver-
sus areas devoid of artificial units. Specific priority
will be given to mule deer, pronghorn antelope,
bighorn sheep, oryx, barbary sheep, feral horses,
and upland game birds. Additional field work will
employ a wide variety of techniques (observation,
sign detection, fecal counts, capture, etc.) to mea-
sure use and presence by all wildlife categories.
Vegetation analysis will be the project’s third
major component. It has been suggested that ungu-
lates have a significant detrimental impact on vege-
tation surrounding watering units as expressed in an
increase in unpalatable plants, a decrease in palat-
able plants, or overall change in vegetative structure
important to native animal species (Tembo 1990).
Vegetation sampling will be done using a combina-
tion of quadrats and transects established in con-
centric belts centered on sample units. Each evalu-
ation unit will be stratified into three concentric
circles, and each circle will be further stratified into
three sections. Each section will then have a line
transect chosen perpendicular to the center of the
unit. Finally, each line within each section will be
divided into equal sections in which herbaceous and
woody plants will be recorded as to species, num-
ber, height, and basal or canopy diameter.
Regarding procedures, it is important to illus-
trate one key point, notably access control. WSMR
is first and foremost a high technology, high securi-
ty military installation. Because of this security, the
project has several conditions or restraints. Special
and highly controlled permitting is required to take
photographs on WSMR. Additionally, we must call
the base a week in advance, check on any planned
missions, and put our visits on the mission planning
board. The day before scheduled field work, we
must call the base and check on roadblocks. We
must call the day of the planned work and inform
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Range Control where we will be, and must call
back when we are out of the area. Each of these
conditions may result in postponement, rearrange-
ment, or rescheduling of field work—starting the
entire process all over again. These are significant
planning constraints.

PROGRESS

As of November 1991, the project has pro-
ceeded to the watering unit location stage. All
units will have been located and cataloged by the
middle of January 1992. The first wildlife and
vegetation study period will begin in March 1992
and go through May 1992, while the second, and
final, study period will be June through August
1992. The final study report and a working data
base comprised of a watering unit maintenance and
repair schedule is due on or before September 30,
1992.

IMPLICATIONS TO NEW MEXICO WATER
RESOURCES

Watering habits and water requirements of
exotic ungulates has particular significance to New
Mexico hydrology. According to a May 1991 aerial
survey, there are approximately 1200 + 100 feral
horses on WSMR. Resource personnel feel that
such a large herd may negatively impact on riparian
areas. As a rule of thumb, horses require 4.2 liters
of water per 100 kilograms of horse per day (J.B.
Armstrong, personal communication). An average
horse weighing 500 kilograms requires about 21
liters of water per day. To sustain a herd at
WSMR at its current level, the horses would con-
sume an estimated 25,200 liters of water per day,
176,400 liters of water per week, and almost 9.2
million liters of water per year. This amount of
water removal coupled with trampling and compac-
tion of surrounding vegetation and soils can be a
significant resource consideration, especially in sites
such as Malpais Springs where the state endangered
White Sands pupfish (Cyprinodon tularosa) occurs.
Further, it is possible that exotic ungulates can
negatively impact native ungulates through potential
introduction of diseases during common use of
water sources.

Research results are expected to add to knowl-
edge regarding the types of hydrologic settings
where artificial watering sources may provide most
benefit to wildlife in Chihuahuan desert and adja-
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cent mountainous ecosystems. This added insight
should reduce future placement of watering struc-
tures in surface water features where little good
accrues to wildlife but impacts on other hydrologic
considerations exist.

COOQPERATION

This project is being conducted by the New
Mexico Cooperative Fish and Wildlife Research
Unit, based in the Fishery and Wildlife Sciences
Department of New Mexico State University.
Principal project investigators are the coauthors of
this report. Project cooperators include Dr. J.B.
Armstrong, NMSU Department of Animal Science;
Dr. Rex Pieper, NMSU Department of Range
Science; Dr. Manual Cardenas, NMSU Department
of Experimental Statistics; the New Mexico Depart-
ment of Game and Fish, the U. S. Fish and Wildlife
Service, and the U.S. Department of Agriculture
Jornada Experimental Range. Financial support for
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INTRODUCTION

Largely due to the arid and semi-arid climate
of the Southwest, riparian areas and wetlands have
always been limited. Even prior to settlement by
European immigrants, less than 5 percent of the
land could be so classified. Extensive changes in
land use since the 1600s has reduced that figure
even more. Recent estimates place the current
extent of riparian areas and wetlands at less than 2
percent.

In an effort to halt destructive grazing, logging,
mining, and similar practices common on western
lands before the turn of the century, National For-
ests were designated to gain control of public lands.
Since designation as National Forests, considerable
activity has taken place to improve the condition of
riparian areas and their contributing watersheds.

Literally millions of dollars have been spent
over the decades to improve riparian and watershed
conditions. Probably the most famous of these
efforts was the Civilian Conservation Corps (CCC)
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in the 1930s. Individual Forests and Ranger Dis-
tricts have done improvement work on their lands
for years, often with mixed results. Unfortunately,
however, monitoring and evaluation of the effective-
ness of these projects has been sporadic. While
individual Forests and Districts have performed
management reviews and inspections to assess some
project work, no focused effort has been made to
assess this work and learn from decades of effort.

HISTORICAL PERSPECTIVE

Early Forest Service (FS) efforts until World
War II mostly dealt with conservation work and
gaining control over land uses such as timber har-
vest, livestock grazing, and wildfire damages that
had previously proceeded unchecked.

Management emphasis following World War IT
focused more heavily on commodity production to
meet the needs of a growing nation. Timber, live-
stock, and minerals production increased with rela-
tively minimal emphasis given to non-commodity
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outputs such as soil, water, and air resources.
Riparian areas, which have always been a small
percentage of the land base, were often overlooked
or lumped with other resources, receiving little
special management emphasis.

An awakening environmental awareness in the
mid-1970s spawned legislation championing a
broader mix of resource uses. The Multiple Use-
Sustained Yield Act, Endangered Species Act,
Wilderness Act, National Forest Management Act,
and Clean Water Act are examples of this change
in public emphasis.

National symposia in 1977, 1978, and 1985,
highlighted riparian area values, recognized their
disproportionate use relative to their size, and
noted the loss of riparian acreage that had occurred
over many decades. There was a growing realiza-
tion of riparian areas as valuable resources in and
of themselves. Additionally, two 1988 Government
Accounting Office reports focused on problems
with riparian areas in the West, especially related to
livestock management. This provided even more
incentive to speed rchabilitation of riparian areas
and their contributing watersheds.

CURRENT STATUS

Increased awareness of the need to improve
riparian area management has generated consider-
able efforts recently to inventory and evaluate these
areas, improve fish habitats, develop riparian pas-
tures, plant riparian species, control erosion, close
roads, and many similar activities. Funding and
targets for these efforts increased, but widespread
success remained elusive. This generated a number
of key questions: How do we spend the available
dollars more efficiently? What works best and
why? What doesn’t and why not? Are there com-
mon principles that are positive and negative to this
effort? How does the "system" or day-to-day,
month-to-month, year-to-year operation of the FS
enhance or hamper efforts to- maintain and enhance
riparian areas? What is the extent and success of
technology transfer?

To evaluate and learn from past improvement
projects, a study was developed that would accom-
phsh four key objectives:

Evaluate a wide variety of projects aimed at

improving riparian area conditions
® Determine project success or failure
® Determine common mechanisms of success or

failure
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@  Use the results to educate personnel involved
with riparian improvements so they can repeat
successes and avoid failures
Study funds were allocated to the Forest Ser-

vice Southwestern Regional Office in Albuquerque,
which in turn transferred funding and responsibili-
ties to researchers with the Rocky Mountain Forest
and Range Experiment Station (RMFRES) unit
located in Tempe, Arizona. RMFRES, in consulta-
tion with the Southwestern Regional Office, chose
to accomplish the study via a contract due to limit-
ed personnel and time within the RMFRES unit
and a desire to get an outside opinion, thus enhanc-
ing the study’s credibility.

STUDY SCOPE

The Southwestern Region of the USDA Forest
Service encompasses over 22 million acres on 11
National Forests and 3 National Grasslands in
Arizona, New Mexico, western Oklahoma and
western Texas. Five National Forests are adminis-
tered from New Mexico (Carson, Cibola, Gila,
Lincoln, and Santa Fe) with the remaining units in
Arizona (Apache-Sitgreaves, Coconino, Coronado,
Kaibab, Prescott, and Tonto). The Cibola National
Forest has administrative responsibility for the 3
National Grasslands. We designed the study to
encompass projects in all National Forests as weil
as a wide variety of ecosystems, climates, soils,
vegetation types, geologic types, and hydrologic
responses. We needed to evaluate structural (fish
habitat improvements, gully plugs, exclosures, etc.)
and non-structural measures (management changes,
prescribed fire, etc.), projects relating to a variety
of land management activities (grazing, logging,
recreation), and projects affecting both the riparian
areas and their contributing watersheds.

The Watershed and Air Management (WSA)
staff unit, Southwestern Regional Office, solicited
proposals for possible project sites from all 11
National Forests in the region, using a series of
criteria. The response from the Forests was very
encouraging, with 116 potential projects identified
across the region. Personnel from WSA and
RMFRES reviewed the proposed sites and nar-
rowed the scope to 25 representative sites that
would meet the study criteria and time and funding
constraints.

After reviewing proposals from several poten-
tial contractors, BioSystems, Inc. of Tiburon, Cali-
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fornia, was chosen to perform the study. Their
team of scientists and-sub-contractors included the
following individuals and skills:
®  Bill Platts - Team Leader, Fishery/Range in-
teractions
@  Sherman Jensen - Soils, geology, geomorphol-
ogy
®  Gary Alborn - Biology, range management
® Toby Hanes - Hydrology, watershed improve-
ments, stream geomorphology
The authors of this report were the Contract-
ing Officer’s Technical Representatives for the
Forest Service.

STUDY METHODS
The study had three distinct phases:

®  Pre-field
Pre-site visitation forms/questionnaire sent
to Ranger District offices
Data gathering from Ranger Districts

@  Field site visits
13 sites in Arizona in June 1990
12 sites in New Mexico in September 1990
Site measurements and evaluations
Photography - 35mm and video
Interview/discussion with field personnel
from Forest and District

®  Post-field and follow-up
Data analysis, interviews, etc.
Conclusions and recommendations
Report preparation and publication

PRELIMINARY CONCLUSIONS AND
RECOMMENDATIONS

Based upon site visits and data gathering ef-
forts, the contractor developed the following conclu-
sions and recommendations to improve riparian
project success in the Southwestern Region.

@  Grazing Conflicts
Conclusion:
Proper livestock management is essential
to implementation of successful riparian
treatments. Inappropriate livestock man-
agement poses the single most serious
obstacle to riparian project success.
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Recommendations:

- Develop riparian-compatible grazing
strategies

- Develop riparian-specific utilization stan-
dards

- Fund structural treatments only where
grazing management is compatible with
riparian goals

- Establish standards for riparian pasture
and exclosure fences

- Increase the size of projects and exclo-
sures

@  Watershed Management Objectives
Coordination
Conclusion:
Riparian treatments and watershed man-
agement must share similar goals for ripar-
ian treatments to succeed. Many projects
appeared to lack these shared goals.

Recommendations:

- Implement only projects that integrate
watershed condition and riparian health

- Assess watershed management activities
with respect to effects on riparian area
conditions

- Use upland vegetation conversions to aid
riparian areas only after intensive interdis-
ciplinary planning

® Monitoring and Evaluation Lacking
Conclusion:
Few projects included monitoring and
evaluation as part of the overall project
design and implementation.

Recommendations:

- Develop and implement monitoring plan
as integral part of project action plan

- Establish evaluation criteria to measure
success in monitoring plan

- State project objectives carefully to drive
inventories and monitoring

- Link monitoring to maintenance and
adjust maintenance to reflect monitoring
findings
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Coordinating Partnerships

Conclusion:

Public and special interest group partner-
ships are increasing and provide valuable
expertise and labor. Short-term efforts to
take advantage of this interest sometimes
conflicted with long-term rehabilitation
strategies.

Recommendations:

- Maintain control of partnership projects,
not letting projects control FS

- Insist on quality construction and mainte-
nance from all partners

Reliance on Instream Structures

Conclusion:

In many cases the region relies on
instream structural measures to restore
riparian areas when the root cause of poor
riparian health is unsatisfactory watershed
condition. Efforts to restore the riparian
area without addressing the overall water-
shed will likely have limited success.

Recommendations:

- Consider benefits of non-structural mea-
sures as the first alternative

- Use formal engineering designs for more
projects

- Use bioengineering designs where possi-
ble

- Use projects compatible with stream
dynamics and watershed response

- Use risk analysis in project design

- Perform cost/benefit analyses on all
projects and related land management
activities

- Approve only projects with monitoring
and maintenance plan and budget

- Develop procedures to budget all phases
of projects

Site Potential Assessment Needs

Conclusion:

Project implementation is seldom preceded
with an inventory adequate to assess exist-
ing site condition or potential. This limit-
ed knowledge often leads to selection of
inappropriate treatments, thus minimizing
the likelihood of project success.

Recommendations:
- Conduct baseline inventories to assess
current and potential assessment needs

.- Gather baseline data using methods com-

patible with future monitoring methods

- Design projects specific to site needs.
Avoid cookbook approaches where possi-
ble.

Interdisciplinary Approach Necessary

Conclusion:

A true interdisciplinary approach on pro-
jects was found infrequently, thus limiting
SuCCess.

Recommendations:

- Institute Integrated Resource Manage-
ment (IRM) on all projects

- Use true interdisciplinary approach in all

® Funding Imbalance Discourages Planning, projects
Monitoring, and Maintenance - Increase hydrological input to most
Conclusion: projects
Funding for project implementation ap-
pears acceptable in most cases. Funding ®  Alternative Analysis Needed

for project planning, monitoring, and main-
tenance, however, is under funded and
under emphasized. This trend hampers
long-term project success and seems to
emphasize quantity rather than quality in
project work.

Recommendations: :

- Properly fund all phases of a treatment
including analysis, planning, implementa-
tion, monitoring, and maintenance
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Conclusion:

Few projects include alternative analysis to
determine the range of project alternatives
and define consequences of actions.

Recommendations:

- Use Integrated Resource Management
(IRM) process to develop full range of
alternatives
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- Address and treat underlying problems in
the analysis, not just ways to treat symp-
toms

@  Maintenance Lacking
Conclusion:
Lack of project maintenance was evident in
many projects and contributed significantly
to project failure.

Recommendations:

- Include maintenance plan and funding
with overall project plan

- Fund only projects that include mainte-
nance in the project plan

- Provide targets and rewards for project
maintenance just as is done for new pro-
jects

- Develop means to include maintenance
funds at all levels of budget process

- Insure links between monitoring and
maintenance. Allow alteration of mainte-
nance based on monitoring results

® Commitment at All Levels
Conclusion:
Successful project implementation seemed
directly dependent upon the personal com-
mitment of individuals on site rather than
upon a commitment by the organization as
a whole. Projects were, therefore, related
to individual rather than organizational
enthusiasm.

Recommendations:

- Develop means to increase commitment
at all levels in organization

- Increase training and awareness of water-
shed and riparian functions and values
throughout the organization

SUMMARY

The draft contract report containing the above
recommendations and conclusions is undergoing
final review by the Forest Service. The final report
will be issued early in 1992. The Southwestern
Regional Office and RMFRES will use this infor-
mation to begin implementing changes aimed at
increasing the success of riparian improvement
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projects on all southwestern National Forests.
These efforts will include the publication of a Gen-
eral Technical Report from RMFRES, training for
professional and technical personnel involved with
riparian improvement projects, and development of
handbooks, visual aids, and related materials to
promote techniques with high success probabilities.
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RESEARCH AND TRAINING NEEDS OF AGENCIES:
A PANEL DISCUSSION

In keeping with the conference’s theme of
agencies and science working together, a panel of
agency representatives discussed how academic
institutions could better meet their training and
research needs. The following are remarks by the
panelists prior to answering questions from the
moderator and audience.

Jim Piatt

New Mexico Environment Department
PO Box 26110

Santa Fe, New Mexico 87502

Jim is a native New Mexican and most of his profes-
sional career has been spent in this state. He has
been employed for the last seven years with the New
Mexico Environment Department where currently he
serves as chief of the Surface Water Quality Bureau.
Prior to going to work for the Environment Depart-
ment, Jim was employed as an environmental consul-
tant.

Yesterday you heard from Kathleen M. Sis-
neros, the director of the Water and Waste Man-
agement Division of the New Mexico Environment
Department for whom I work, I agree with training
needs that Kathy described, and see no reason to
expand upon them. Let me emphasize again that
one of the most important things the department
desperately needs from academia is graduates with
common sense—that which simply cannot be
learned in university laboratories. They need to-be
able to function in the field.

Concerning water resources research, from my
perspective, there are three areas of immediate
concern. Most people are quite aware that New
Mexico has been both blessed and unfortunately
cursed with significant mineral deposits. While
these deposits have helped fund this state during
the course of its entire history, it has also left us
with significant contamination problems. Several
talks at this conference have described how we are
now faced with attending to hundreds of thousands
of tons of mineral waste products at many different
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sites. In situ bioremediation continues to be a
priority area of needed research. To be
honest about it, you are not going to be able to
pick up and haul away these waste materials
and try to dispose of them somewhere else. We
need techniques that will work on-site on all the
mineral types we have in New Mexico.

We are working cooperatively with several
agencies, including the Forest Service, New Mexico
Highway Department, and the New Mexico Depart-
ment of Game and Fish, trying to remediate mine
spoils present in significant quantities in the upper
Pecos River. Many of you may have read of a
massive fish kill in the state’s fish hatchery on the
Pecos early in the spring. This kill resulted from
acidic leachate from mine wastes entering the river
approximately eleven miles upstream of the hatch-
ery. We are seeing that type of impact across the
state due to historical mine waste products found
on private and public lands. It is a problem that
must be addressed. If we do not, we are going to
be looking at federal legislation requiring us to deal
with the problem in a manner which may not be
suited to New Mexico. Most people do not want to
be forced to work under EPA’s oversight.

Another area of major concern is mercury
contamination of our biota, including our fish, in
many of the state’s reservoirs and lakes. This is a
problem that is not going to go away. Work con-
ducted at Ute Reservoir in 1970 found the average
concentration of mercury in walleye was 90 ppb.
Today the average in walleye has risen to 670 ppb.
The Water Resources Research Institute currently
is reviewing several research proposals on mercury
contamination. State and federal agencies are
working cooperatively to identify those waters which
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contain contaminated fish, yet we need to go be-
yond that. My staff will never be able to identify
the sources of mercury or other forms of biotic
contamination in our lakes because the department
does not have the money or the necessary resourc-
es. Unfortunately, mercury is just the tip of an
iceberg.

We have good reason to believe that, for
example, in the Pecos River we have high levels of
lead in some fish. We also have indications of
selenium problems in various waters as well as
organic contaminants in the San Juan River Basin.
We need to know what contaminants are present in
biologically significant concentrations, how bad the
contamination is and from what sources it is enter-
ing the waters. Once again, we desperately need
your help in identifying and implementing mitiga-
tion measures for these problems. We need to
start solving these biotic contaminant problems or
we are going to see all 175 publicly owned and
operated lakes listed as containing fish which
should not be consumed by humans. If this occurs,
there will be a major negative impact on the state’s
recreational facilities and an attendant economic
impact. In that fishing currently is estimated to
contribute almost $200 million dollars to the state’s
economy, a reduction in the fishing public could
significantly affect the state’s economic well-being,
It should also be noted that other organisms are
also eating these contaminated fish. Among those
organisms are federally endangered species (e.g.,
American Bald Eagle), ducks (including several
species which are consumed by humans), and sever-
al mammalian species. This is not just a human
health issue, although human health is certainly of
concern.

Finally, another research need concerns uni-
versity assistance in the development of biological
water quality criteria. The 1972 federal Clean
Water Act required states to develop criteria for
chemical contaminants in the state’s waters. Those
criteria have helped us to get a handle on some
problems and we have applied the criteria fairly
successfully. But the problem we are finding is one
David Coss of my staff mentioned yesterday. Nine-
ty-cight (98) percent of the state’s surface water
pollution is caused by non-point source runoff and
the tricky thing is that it is episodic. If you are
collecting water samples at the wrong time, the
water may look perfectly appropriate, and yet in the
stream you find no benthic macroinvertebrates, fish
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or the other critters that should be there. If we
develop the biological criteria we believe are neces-
sary—and certainly EPA is encouraging us to do
so—we will finally have a means of integrating water
quality across time. Those critters in the stream
are exposed over long time spans to what’s in the
water. They are thus a direct measure of all pollut-
ants in the aquatic system. They also are a direct
measurement of the Clean Water Act’s requirement
that we "..maintain the chemical, physical, and
biological integrity of the Nation’s waters."” No
matter how much work biologist Jerry Jacobi of
New Mexico Highlands University does, he is only
one person. We must know the benthic population
of all the state’s waters. We need to know what a
good "undisturbed" population looks like and which
organisms are sensitive, that is, those which would
indicate a healthy ecosystem. '

We also do not have a good idea of the ichthy-
ofauna in New Mexico. What should the fish popu-
lations look like in an unperturbed system? What
are the effects of various perturbations on these
populations? When a road is placed next to a
stream, what is the biological effect of the sediment
delivery? We need quantitative data on the biologi-
cal health of aquatic systems.

We need to focus on the entire ecosystem.
Historically, we have concentrated on water quality
and that has given us some false positives and false
negatives. We need to know more about the health
of the entire ecosystem. Russ LaFayette and his
colleagues at the Forest Service are contributing
substantially in this area. However, the academic
community can provide us with long-term studies
that state and federal agencies simply are not going
to be able to do.

I have been asked to comment on where, from
my perspective, the department is going. It is near-
ly impossible to predict the Environment Depart-
ment’s future. The department has changed so
much over the seven years I have been there that
forecasting three months down the road, much less
three years down the road, is a daunting task.
Kathy Sisneros spoke of something yesterday that
really does hold true. We are seeing many more
multi-media concerns than we ever had in the past.
Obviously, my being an ecosystems ecologist biases
me a bit, but the department needs people trained
to go beyond just biological concerns. We need
biologists who know something about soil charac-
teristics, stream morphologies, and lots of chemis-
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try. Engineers who see beyond their plats are
needed. We must look at the entire ecosystem if
this department is to address environmental con-
cerns. This is a-daunting task in and of itself. For
years the universities graduated highly skilled spe-
cialists, but from an environmental standpoint, we
need more generalists than we did in the past.

Gary Eyster

US Army Corps of Engineers

PO Box 1580

Albuquerque, New Mexico 87103

Gary Eyster currently is the chief of planning for the
US Army Corps of Engineers, Albuquerque District.
He received his B.S. in Civil Engineering from the
University of New Mexico in 1974 and earned an
M.S. in Civil Engineering from Colorado State Uni-
versity.

We find the engineers and scientists who join
us at the entry level to be generally well prepared.
On that basis, I feel that educators have done a
good job of training natural resource professionals
up to now. But we have seen enormous changes in
the world in the last few years. Implementing
worthwhile projects or public policy is far more
complex than in the past. Many more voices clam-
or to be involved in decisions. So professionals
need a better grounding in certain areas.

@  TFirst, they need education in the systems of
the real world. Because our world is driven
by laws, procedures, and public policy, techni-
cal education alone does not prepare natural
resource professionals to be effective. For
example, they need to be taught about the law
(water law, water quality law, environmental
law, and contracts). They need an understan-
ding of interstate compacts. They need to be
taught principles of public administration such
as budgeting, legislation, and finance.

®  Effective people need to understand the prin-
ciples of sociology; how people work as
groups, why they act as they do, how they
make decisions.

@ Effective people also learn to distinguish main
issues from side issues; important issues from
trivial issues. They need to set meaningful
goals and achieve them through management
of their time and effort. Later in their careers
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effective professionals can lead others using

these same tools.
® To be effective, professionals need to commu-

nicate proficiently, both orally and in writing.

We can’t afford tunnel vision in our natural
resource professionals. They need to appreciate the
many parts of the natural system and the many
legitimate views of other professionals and the
public. Mark Twain once said, "Concerning the
difference between man and the jackass, some
people say there isn’t any.......This wrongs the jack-
ass". We can be a pretty stubborn species, particu-
larly when we are ignorant of other valid ways of
looking at things.

I would like to give you some insight into the
future of the Army Corps of Engineers and how
that might impact on training needs. Someone
once said that he who lives by the crystal ball is
doomed to eat ground glass. Just the same, this
may be useful to you.

The U.S. Army Corps of Engineers has been
deeply involved helping local governments control
their flooding problems for over 55 years. We will
continue to do this for the foreseeable future; prob-
ably at least 15 years. In doing this we have devel-
oped expertise with applicability in related fields.
We have biological and archeological expertise
second to none. We have geotechnical capability
that stands with the best anywhere.

Whenever our nation has emerging needs
where these skills are applicable, such as in envi-
ronmental planning and remediation, the Corps
could become involved. We will pursue all our
work from a broader perspective, incorporating fish
and wildlife and recreation features into the work
more fuily.

Turning to research needs, we strongly support
continued precipitation and stream-gaging data
collection. These data are key to our water re-
source mission.

We see a growing need to understand the
interaction of surface water and groundwater both
from the perspective of groundwater recharge and
the migration of hazardous and toxic pollutants.

We are assisting New Mexico acequia associa-
tions in rehabilitating many of their aging facilities.
In some cases we may assist them by replacing a
rock or brush diversion with a more substantial
structure. Where we find that this would segment
the stream in terms of the genetic pools of fish
populations, we construct fish ladders as mitigation.
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There is plenty of experience with fish like salmon
but we have turned up very little on fish passage
devices for trout or small non-game species.

A topic that might profit from some research
would be Endangered Species law and policy. This
topic is practically taboo with many and it has been
highly divisive within the natural resource communi-
ty. All of us might benefit from a candid examina-
tion of its impacts and application. This might also
assist in applying the law better in the future and in
its eventual reauthorization.

Kirk Koch

US Bureau of Land Management
PO Box 1449

Santa Fe, New Mexico 87505

Kirk Koch is the Bureau of Land Management state
hydrologist in New Mexico, with responsibilities in
Texas, Oklahoma and Kansas. He spent ten years
with the BLM as a hydrologist in southem Idaho and
spent two years as a hydrotechnician on Roosevelt
Dam. Program responsibilities include issues in-
volved with soil, water, and air resources, including
water rights, water quality, land-use planning and
impact mitigation.

The BLM has an internal education system
devoted to training needs for staff career enhance-
ment. This educational tool has been very success-
ful and I encourage other entities to consider using
it as a model. At the agency level, we think it
would be beneficial if all instate agency training
opportunities could be coordinated in an attempt to
expand water educational opportunities.

New Mexico universities should provide their
students with a solid, diversified resource back-
ground reinforced through practical experience.
BLM can help in providing experience through the
volunteer program, Co-op Education program, or
seasonal employment program.

BLM is currently involved in two watershed
research projects. The Global Change in the
Chihuahuan Desert program is a cooperative effort
with New Mexico State University’s Department of
Fisheries and Wildlife. Another program involves
municipal sludge application for range improvement
in the Rio Puerco watershed. This is a cooperative
effort with the Forest Research Station, Environ-
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mental Protection Agency, and City of Albuquer-
que.

The BLM needs to improve the overall under-
standing of the following areas.

@ Organizing New Mexico water research
references into a database which will en-
hance literature search capabilities.

@ Establishing a better understanding of ties
between the uplands and the water column
in terms of non-point source pollutants,
both man caused and natural. Studies
could include best management practices,
and monitoring techniques to determine
what works best and most efficiently.

@ Studying playa biology and its benefits to
humanity.

@ Studying Colorado River salinity to im-
prove methods to project, monitor, and
verify salt movement on the watershed.

@ Improving the Hazardous Materials Pro-
gram’s bioremediation techniques. The
program offers other research topics and
practical experience in site assessment,
waste inventory, remote sensing, geophysi-
cal assessment, and HRS scoring.

@ Developing an inventory of abandoned and
orphaned wells associated with the oil and
gas industry as well as creating methods to
remote sense development impacts, assess
cumulative impacts, and improve remedi-
ation of produced water spills.

@® Assessing economic value of soil/water
issues including the value of erosion, sedi-
ment costs, accumulation of trace elements
in eroded material, loss in site productivity
due to erosion, effects on vegetative vigor,
and others.

To the organizers of this conference, I con-
gratulate you on putting together a fine group of
speakers. Water conferences have always been
interesting and applicable to my job on the public
lands. I welcome the chance to meet colleagues
from across the state, and look forward to the 37th
annual water conference. I also would like to be-
come better acquainted with the capabilities of the
various institutions represented here regarding the
issues I have just discussed. Perhaps there are ways
we could help each other. Feel free to call anytime
at (505) 438-7429 or FTS 847-7429.
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Jeanine Derby

Lincoln National Forest

11th and New York
Alamogordo, New Mexico 88310

Jeanine is the deputy forest supervisor on the Lincoln
National Forest in Alamogordo. Prior to that she
was a district ranger on the Sequoia National Forest
in California. She received her B.S. in Biology from
the University of California, Riverside and her M.S.
also in Biology from California State University.

The Forest Service has a long tradition of
research within the agency and through cooperative
university research ventures. The Rocky Mountain
Forest and Range Experiment Station provides re-
search support for the Southwest Region of the
Forest Service.

In preparing to discuss New Mexico watershed
research needs, I contacted field people who imple-
ment our forest programs and those who manage
the watershed program in Albuquerque for the
entire Southwest Region. I also drew upon my own
experience in the Forest Service supervisor’s office
in Alamogordo. The four subject areas presented
do not represent all the Forest Service research
needs in the Southwest, but provide examples of
current research needs. There are opportunities for
graduate student projects and long-term research
programs that could be conducted by university
researchers or scientists from the research branch
of the Forest Service: Training needs for maintain-
ing state-of-the-art knowledge in watershed man-
agement programs will also be discussed.

Hydrologic Requirements for
Threatened/Endangered Plant Habitat

Many research questions must be addressed.

® How can we best manage watersheds to
sustain habitat for riparian dependent,
threatened or endangered plants?

@ How does the natural hydrologic and geo-
logic cycle interact with the dynamics of
particular populations of threatened or en-
dangered plants?

@ What is the interaction between sediment
movement into and through the stream
channel and germination requirements for
the plant species, both within populations
and downstream from existing populations?

Dynamics of Cave Hydrology

@ How does human activity affect the cave
resource?

® What are the current natural growth rates
of cave formations?

© What are the hydrologic processes that
determine growth rates and active versus
static cave systems?

@ How is this related to climatic events, both
past and present?

@ How do levels of human use (frequency,
intensity, season of use) impact dynamics
of cave formations?

@® What pollutants adversely affect cave de-
velopment, and how does this relate to
regional air quality (dust, smoke, chemical,
etc.)?

Dynamics of Woodland Ecosystems

@ How should the woodland resource be
managed to reinstate and sustain healthy
watersheds?

® Generally, how does the structural charac-
ter of the vegetation and its arrangement
on the landscape affect the groundwater
potential within river basins?

@ Specifically, do we know enough about the
successional pathways and stages of plant
community development within the pinyon-
juniper vegetation type?

@ What effect do the various successional
stages of vegetation have on groundwater
and surface water availability?

® What are the spatial and temporal arrange-
ments of vegetation structure within a
watershed that optimize water quantity in
groundwater basins?

@ What methods are most effective in achiev-
ing the desired ratio of woody/herbaceous
cover and which are effective in maintain-
ing that desired condition over time?

Watershed Structures

® When should structures be placed in chan-
nels to create or enhance fisheries habitat

or to improve watershed conditions?
Training is needed to assist hydrologists and
biologists in designing projects based on geomor-



Panel Discussion

phological characteristics of the watersheds. Train-
ing is also needed to assist specialists in designing
projects to help the channel maintain itself and
provide adequate habitat. This approach will ensure
that entire watersheds are analyzed and treated
whereas many current projects focus only on one
small section of a stream and fail to account for the
effects upstream and downstream. Research is
needed to verify that this holistic approach will
indeed maintain channel stability and watershed
equilibrium over time.

Future Trends

We know that social values are changing, and
rural areas are being populated with more urban-
oriented residents. Demographic and social changes
are producing different demands for national forest
resources. Citizens have access to vast amounts of
information and expect the Forest Service to pro-
vide them with immediate answers to complex
questions. Our challenge is to help the more urban-
oriented forest visitor understand the dynamics of
forest ecosystems, both in context of the past and
the future. Meeting public expectations for services
and products, while anticipating the demands of our
next generation of customers and beyond, is a
greater challenge than any of us have experienced.

In response to this trend, the Forest Service is
making strides toward emphasizing total ecosystem
management as the basis for making decisions
within our multiple-use mandate. This is true at
both the national and local level. The need for
objective research to be focused on today’s chal-
lenging questions has never been greater. Qur
contacts with people who have a high level of inter-
est in forest management indicate that the public
also wants future forest management decisions
supported by research. We will all benefit from ad-
vanced technology, both in gathering research data
and applying research results for better managing
our national forests.

Charles A. Calhoun

US Bureau of Reclamation

505 Marquette N.W. - Suite 1313
Albuquerque, New Mexico 87102-2162

Charles is a native of Mississippi and received his
Civil Engineering degree from the University of Mis-

sissippi in 1961. He is currently the projects manager
for the Albuquerque Projects Office, Upper Colorado
Region, and his responsibilities include operation and
maintenance of four storage dams, 26 miles of tun-
nels, 300 miles of floodway channelization, and 70
miles of conveyance channels.

Reclamation was created to help reclaim arid
lands through irrigation. As authorized by Con-
gress in the 1902 Reclamation Act, our program
was to stimulate further settlement and provide for
economic development and stability. Because the
Bureau of Reclamation program was successful in
fostering settlement and economic development,
new public needs for water arose. Eventually, the
single purpose mandate of the bureau was expand-
ed to include other beneficial purposes like hydro-
electric power, flood control, municipal and indus-
trial water, water quality, recreation, and fish and
wildlife protection and enhancement.

During the last 20 years a number of social,
economic, demographic and physical forces have
quite literally reshaped the West and have caused
the bureau’s evolution to continue. We have seen
major shifts in our population. People have moved
in droves to the far West and Southwest, and at the
same time there has been a tremendous shift off
the farm and into town. We are not a rural popu-
lation anymore. Population growth and shift has
caused an ever increasing demand for water. This
also has happened at a time when we have experi-
enced some pretty dry years in most of the West.

Reclamation is now shifting from its tradition-
al construction role, looking for research opportuni-
ties in water conservation and water quality, and
using its technical expertise toward improved re-
sources management, development, protection, and
environmental awareness. Let me briefly describe
how the Bureau of Reclamation is accomplishing
additional goals in water management.

RRA Water Conservation Plans

The Reclamation Reform Act of 1982 (RRA)
requires us to work closely with irrigation districts
in water conservation. Section 210 of the act for-
malized the requirement for irrigation districts
receiving Bureau of Reclamation water to develop
and implement water conservation plans. We have
found districts to be very supportive in this endeav-
or, and many are taking creative approaches. Many
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districts are installing measuring devices or are
otherwise trying to increase their ability to measure
water distribution.

Many districts have embarked on projects to
repair linings, pipes, and gates, or to change from
open to closed distribution systems. Some have
implemented ambitious educational programs.
Reclamation will continue to emphasize this re-
quirement and will make expertise available, espe-
cially through the new water conservation advisory
centers, to help in the effort. Research can help
find economical ways for irrigation districts to make
their systems and on-farm operations more effi-
cient.

Water Transfers Leases and Sales

While there are policy and legal issues that
must be sorted out, there is a tremendous opportu-
nity around the West to get water where it is need-
ed most through transfers, leases, or sales. Primacy
in water allocation and management rests with the
states; each state having its own water laws. Our
policy is to be a facilitator in transfers that poten-
tially affect federal projects or federally owned
water rights. We see the opportunity for moving
water around to its best use as a way to provide
incentives for conserving water. If, for example,
conservation creates water that is surplus to an
irrigation district’s needs, the Bureau of Reclama-
tion can facilitate marketing between willing sellers
and buyers.

Sometimes water is conserved because of a
technical solution. Research will play a key role in
identifying these technical solutions. Other times
water conservation may occur through a creative
management approach, or through a combination of
both. We are seeing and participating in many
creative endeavors to get water either temporarily
or permanently shifted to its best use.

High Plains States Groundwater Demonstration

Another method for conserving water resour-
ces is through groundwater recharge. Considerable
research has and will continue to be done on how
to deal with declining groundwater supplies, partic-
ularly in the plains states overlying the Ogallala
aquifer. Since 1986, the Bureau of Reclamation has
been involved in a cooperative effort with the U.S.
Geological Survey, Fish and Wildlife Service, Envi-
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ronmental Protection Agency, and state and local
agencies in carrying out the High Plains States
Groundwater Demonstration Program. This pro-
gram is designed to demonstrate the effectiveness
of various methods to recharge declining ground-
water supplies.

The program’s actual project phase got under-
way in 1989 with the first demonstration projects
becoming operational this year. The 17 projects
range from capturing snowmelt to recharging an
aquifer with treated effluent from a municipal
wastewater treatment facility. One project on the
drawing board awaiting further program funding is
in the Lubbock/Crosby County area of the Texas
Panhandle. The project will demonstrate the po-
tential for collecting precipitation runoff in playa
basins and then economically clean the runoff of
suspended particles so it can be stored in a near-
surface geologic formation for future use. The
partner in this effort is Texas Tech University.

Water Quality Initiatives

In addition to water quantity and conservation
issues, another major area of concern is water
quality research. There are already many coopera-
tive efforts taking place, but more research oppor-
tunities exist. We are proud of the research under-
way at the Oakes Research Test Area in North
Dakota. This cooperative effort among federal,
state and local entities, and the state university
system, will determine how various farm manage-
ment practices affect the quality of groundwater
and surface flows. Even more important than the
agencies and universities involved, however, is the
involvement of farmers who are assisting by incor-
porating best management practices on actual com-
mercial farming operations.

In a cost-sharing project with the University of
Nebraska, we are working on a research program
to reduce nitrate concentrates in groundwater.
Another joint effort is the Lake Andes-Wagner/
Marty II Project in South Dakota. This is a 45,000-
acre irrigation development in the southeast corner
of the state. Because of concerns about potential
selenium contamination from irrigation return flows
in the project area, in 1989 the Bureau of Reclama-
tion cooperated with South Dakota and the U.S.
Geological Survey in an evaluation which concluded
that there is a likelihood of selenium contamination.
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Such a discovery would normally be a death
knell for a project like this, but is has evolved into
a course of action to investigate further the selen-
ium issue and how to deal with it. Legislation to
authorize the project provides for an irrigation/
drainage field demonstration on the project site to
study return flows, best management practices, and
wetlands effects.

The project has received broad support in
Congress. It is included in an omnibus bill that was
stalled in the last session and again this year by
other controversies. This project suggests congress-
ional interest in providing authorization and funding
for projects that get at environmental, conservation,
and water quality issues. These examples demon-
strate that it is possible to put together cooperative
research and demonstration efforts.

Information and Education

Education plays an important role in all of this
in two ways. First, we can do all the research we
want and yet, if we do not get the information and
results to the people who need it and use it, it
really does not do much good. Second, it is our
youth who will inherit either the benefits of the
research we do today or the results of our failures.

To promote more effective information dis-
semination about water conservation, each Bureau
of Reclamation region and the Denver office is
forming a water conservation advisory center. These
centers are designed to get water conservation
issues and information into the forefront. Each
center will draw upon the expertise of their staff,
state university systems, water users, and others to
formulate strategies for more efficient water use
and to develop methods of getting information to
where it is needed.

We expect all centers to operate in much the
same way while allowing for individuality to address
particular local needs. All centers will be gathering
and cataloging general and technical materials and
will likely become regional clearinghouses of water
conservation information. They will draw upon the
technical skills and knowledge of a variety of disci-
plines to provide technical water conservation assis-
tance to water users, and they will develop educa-
tional outreach efforts to disseminate this knowl-
edge. In fact, I hope data generated from the
research efforts identified during this conference is
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the kind of information that will be available to end
users through the advisory centers.

The Bureau of Reclamation is taking the lead
in an effort to develop a national program to teach
youth about water conservation and water quality
issues. The Great Plains and Pacific Northwest
regions developed a pilot program in cooperation
with Montana State University. Project WET, or
"Water Education for Teachers," was implemented
successfully in Montana and Idaho using materials
and methods developed in North Dakota. The
program is designed to get educational materials
and ideas about water resources into the hands of
public and private school teachers so they can adopt
it into their curriculum. The Commissioner of
Reclamation has endorsed bureau-wide implemen-
tation of Project WET, and funding will be provid-
ed to help this happen. Nationwide implementation
will be accomplished through the western Regional
Environmental Education Council, the organization
responsible for the extremely successful Project
WILD and Project Learning Tree environmental
education efforts.

Individually, none of us has all the answers
about water conservation and water quality. Collec-
tively, however, we just might find some solutions.
The bywords in this process must be creativity,
cooperation, and adaptability. Most conflicts and
challenges do not respect jurisdictional boundaries.
They are not federal problems alone, nor are they
solely state problems. Local agencies and indivi-
dual irrigation districts need not be left to sort out
problems themselves. We can pool our human,
technical, and financial resources to address issues
of mutual interest through long-term partnerships.
I have touched on programs where the Bureau of
Reclamation is involved in research and discussed
some training needs which will involve further
development. We look forward to working with
this organization and others to achieve these goals.

Wain Evans

New Mexico Department of Game and Fish
PO Box 25112

Santa Fe, New Mexico 87504

Wain is assistant director of the New Mexico De-
partment of Game and Fish and has been with the
agency for 17 years. He received both his B.S. and
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M.S. from New Mexico State University and his
Ph.D. from Texas A & M University.

For the past 12 years, the Department of
Game and Fish in cooperation with New Mexico
Water Resources Research Institute and New Mexi-
co State University have supported the research and
development of a highly complex model of the
state’s fisheries called RIOFISH.

RIOFISH allows us to examine various man-
agement alternatives for the state’s fisheries in
terms of several biological, hydrological, recreation-
al and economic variables. RIOFISH is also a
system for tracking impacts on our fisheries due to
variation in water supplies and water management
within the state. The simulation model runs on an
IBM-compatible microcomputer or personal com-
puter.

While RIOFISH may be a bit ahead of its
time in terms of our ability to use the system to its
full potential, we are pleased with its success and
convinced that the cooperative, long-term approach
employed in its development is how future research
and development should be approached. Staying a
bit ahead is where we want to be.

How to continue building on the success of
RIOFISH is the question at hand. To help answer
this question, the Department of Game and Fish is
asking the RIOFISH developers to study the feasi-
bility of expanding the approach to the state’s wa-
tersheds. This will necessarily tie the aquatic and
terrestrial ecosystems together as a functional unit
in a comprehensive model. Like RIOFISH itself,
we envision expansion of the system into the water-
sheds to be a long-term, expensive endeavor requir-
ing perhaps 10 to 15 year to complete.

One justification for this new effort—and there
are several others—is that water in New Mexico is
our most essential resource and its quantity, quality
and usability is dependent in part on its manage-
ment and the condition of its watershed. Strictly
speaking, the Department of Game and Fish has
little direct authority over water or watershed man-
agement, but working through the National Envi-
ronmental Protection Act, and other laws, the de-
partment is required to be involved in the decision-
making processes. Unfortunately, as yet, there is
no comprehensive system in place for quantitatively
assessing short- and long-term cumulative effects of
the various land-use practices on the associated
terrestrial and aquatic ecosystem. Yet any student
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of New Mexico knows these effects occur, and
many of the more obvious ones have been detri-
mental to the state’s fishery and wildlife resource
interests as well as other resource interests includ-
ing agriculture.

In the short-term, our interests include partici-
pation in land-use decisions that minimize detri-
mental impacts, and in the long-term, emphasize
participation in land-management decisions that will
eventually lead to some level of recovery. Without
a comprehensive system for understanding conse-
quences and for testing various alternatives, effec-
tive participation will be difficult at best. The re-
search and development program we are asking
RIOFISH modelers to explore is designed in part
to address this problem.

Ray T. Margo

USDA Soil Conservation Service

517 Gold Avenue SW, Room 3301
Albuquerque, New Mexico 87102-3157

Ray’s current position with the Soil Conservation
Service is that of state conservationist. He began his
career with SCS in 1956 at Benavides, Texas and
then transferred to Albuquerque in 1976 after working
his way up through the ranks. Ray has received
several awards for his work, including USDA’s Supe-
rior Service Award, and has also served on foreign
assignments in Portugal, Peru, Columbia and Chile.
He graduated from Texas A & M University with a
B.S. in Animal Science.

It is a pleasure to be here at the annual water
conference to learn more about current water is-
sues in New Mexico. The Soil Conservation Service
primarily assists farmers and ranchers on private,
state and Indian land in conserving the quantity and
improving the quality of that precious resource we’
call water. We also assist public land users through
Coordinated Resource Management Planning with
other agencies upon request. The SCS assists fed-
eral land management agencies such as U.S. Forest
Service, Bureau of Land Management, National
Park Service and others in areas such as water
conservation planning, soils information, and plant
materials.

Water quality is the U.S. Department of Agri-
culture’s major emphasis for the 1990s. Agriculture
is being eyed by the public and various interest
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groups as a major non-point source of surface and
groundwater pollution. The USDA is committed to
helping farmers and ranchers reduce the potential
for pollution from agriculture while still producing
sufficient food and fiber economically for our great
nation. It-is in this area that the SCS has many
research needs. This includes research to help
determine how nutrients and pesticides move
through different soil types. We need to inform
farmers and ranchers on which chemicals to use on
particular soils that would result in less pollution of
surface and groundwater.

Methods of applying nutrients and pesticides
to crops need further study to determine which
methods are less likely to result in pollution of
surface and groundwater. This includes the most
cost effective ways to time applications.

Numerous models are being developed to
predict pollution potential from use of various
nutrients and pesticides. Models, such as
NPURGE and NLEAP, will help a farmer or
rancher plan to minimize potential harmful effects
to water quality, but must be tested in the field to
ensure their effectiveness.

Holders of agricultural water rights continue
to be pressured to transfer their rights to meet in-
state and out-of-state demands. Studies of water
rights transfer strategies, potentials, and associated
issues are needed so that New Mexico can respond
to growing demands for its water resources. Re-
search on the effects of increased urbanization on
agricultural surface water quantity and quality in
areas such as Taos, Chama, Santa Fe, Aztec,

Bloomfield, Farmington, and Las Cruces must be -

undertaken.

The Soil Conservation Service has hired many
new employees from New Mexico State University
and sister institutions. Our personnel budget has
been tight in recent years, but the situation looks
better for Fiscal Year 1992. We look forward to
hiring additional staff.

New employees should be prepared to work in
many areas other than their primary discipline. In
addition to strong technical backgrounds, they need
to have excellent communications and personal
relations skills. Interdisciplinary and interagency
work are necessary to address New Mexico’s com-
plex water issues. A solid background in the use of
computers and an understanding of software appli-
cations such as Geographic Information Systems
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(GIS) and Grazing Land Application (GLA) will be
important in working with farmers and ranchers.

Employees must acquire strong leadership and
management skills to be successful. Today, SCS’s
work force is diverse and will continue to be so as
our population diversifies. Positive personal values
and solid respect for the values of others will serve
students well.

Donald T. Lopez

New Mexico State Engineer Office
PO Box 25102

Santa Fe, New Mexico 87504

Donald currently serves as chief of the Technical
Division of the SEO. He has been with the agency
for the last 13 years and prior to that worked for both
the U.S. Bureau of Reclamation and the Army Corps
of Engineers. Donald received his B.S. in Civil
Engineering from New Mexico State University and
his M.S. in the same field from the University of New
Mexico.

I'm Donald T. Lopez, P.E., head of the State
Engineer Office’s (SEO) technical division. Basi-
cally, our training needs are twofold. The first is
recruitment of engineers and other professional
personnel. We look specifically for university grad-
uates in groundwater and surface water hydrology
with an emphasis in water resource engineering.
Also, civil engineering graduates and civil engineer-
ing technology graduates with an emphasis either
on geotechnical engineering or geology are needed.
Job training is provided for many of our personnel
who then work their way up through the agency.
We look for training opportunities for our staff that
allow personnel to advance their knowledge of the
state-of-the-art in various areas like dam safety,
groundwater and surface water hydrology, survey-
ing, and other structural engineering applications.

Regarding research, we are involved actively
with many federal and state agencies as well as
New Mexico universities. Faculty from NMSU are
assisting the SEO by collecting and analyzing hydro-
logical data and creating a water conservation pro-
gram for the Pecos River system. We are involved
in developing new groundwater models that will
advance significantly groundwater research and
technology. Concerning geotechnical engineering,
we are quite interested in working with other feder-
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al agencies on dam performance, in particular
existing dams throughout the state. We would like
to be involved in the geologic interpretation of site
conditions to avoid some of the problems that we
have had with dams.

We are becoming very actively involved with a
global positioning system (GPS) and its surveying
capabilities. The SEO’s hydrographic survey sec-
tion is involved in using this new surveying applica-
tion and we would like to see more research in this
area and the use of existing U.S. military informa-
tion on this technology.

Our staff is becoming more adept in computer
engineering and Geographic Information Systems
(GIS) and would like to work more closely with
other agencies and universities on GIS computer
applications.

Finally, our agency would like to initiate a
cooperative educational program with New Mexico
universities. In 1968 I was a NMSU co-op student
with the New Mexico State Highway Department.
We have found that co-op graduates become very
effective personnel at technical agencies like the
SEO.
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