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FROM THE EDITOR
BY CRAIG DEUTSCHE

treated unfairly? Is there a subject that 
you would like to write about?
 You are invited to propose answers 
to these questions or to comment on 
what seems most relevant to you. I am 
available at craig.deutsche@gmail.com. 
If “Desert Report” appears in the subject 
line, this will direct my attention to your 
response.

Who else should receive the 
Desert Report?
 Circulation of Desert Report is fairly 
diverse. It is sent to all congressional 
legislators from California and Nevada 
as well all members of the state legisla-
tors. County Supervisors in all the desert 
counties receive the printed issues as 
well as a great many administrators in 
several levels of government. Approx-
imately 500 copies are sent to individ-
uals with no public office. There are 

 This is the last of three issues with 
a specific focus on public lands in the 
United States. Previous articles have 
dealt with the history of these lands, 
their intrinsic value, challenges arising 
in their administration, and the conflict 
between various uses. The present issue 
includes two views on how management 
issues might be addressed in the future. 
Ultimately the question to be faced is: 
“What in these places, beyond commer-
cially utilizable resources, is valuable 
and needs to be protected?”
 It is time to recognize the intrinsic 
value in leaving public lands in their 
natural state. The use of public lands for 
commercial purposes can provide only 
temporary benefits while the costs are 
enduring. Perhaps if we can manage our 
public lands sustainably, we will acquire 
the wisdom needed to address these 
questions for the wider aspects of our 
lives. Humans need to recognize that 
we belong to the world, that it does not 
belong to us. Admittedly this is a hope, 
but the time to begin the attempt is now.

Desert Report would like to 
hear from you
 As editor, I have ideas about what 
should be written about conservation is-
sues in the desert. It is more difficult for 
me to know what you, the subscribers, 
wish to read. This is a request for your 
thoughts on the content of this publica-
tion: What articles or topics have been 
of most interest to you? What subjects 
do you think should receive less cover-
age? Have there been topics which were 
not covered adequately or which were 

DESERT REPORT MARCH 20212

 

IN THIS ISSUE

A VOICE FOR OUR PUBLIC LANDS
From The Editor Pg 2
Park Visitation, It’s a Tough Issue Pg 3 
A Challenging Example of Public Land Planning: Carrizo Plain Nm Pg 4
Protecting Public Lands: Can Conventional Planning Work? Pg 6
Skill and Spirit: Teaching Field Geology On Public Lands Pg 8
Clean Energy On Public Lands: Another Wave Is Here Pg 14
Mojave Ranch Is Attracting Rare Species Pg 16
Updates & Letters Pg 18
Green Energy Meets Mining Pg 20

Cover photo: Sunset and Fall Colors below The Castle, Capitol Reef National Park, Utah. 
Photo by Karl Mueller

undoubtedly many others who would be 
interested in receiving information on 
desert related issues.
 If you know someone who might be 
interested in reading Desert Report, help 
us to contact them. We will send the next 
two issues automatically and then ask 
if they wish to continue. If they do not 
indicate an interest, we will delete their 
subscription and all contact information. 
We promise to send nothing more after 
that. For this we need: name, postal ad-
dress, and an email address. The email 
address allows us to ask 1) if they wish 
to continue receiving the printed copies, 
2) if they wish to receive only digital 
copies, or 3) if they wish to discontinue 
entirely. If you value this publication, 
you can help us to spread it more widely. 
Circulation is handled by Stacy Goss, 
Stacy at stacy.goss@comcast.net.
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PARK VISITATION,
IT’S A TOUGH ISSUE 

PAGE 10

What can we do?

MANY LAND MANAGERS across the country will most likely find themselves agreeing 
with Mike Reynolds, the Superintendent of Death Valley National Park, when he re-
cently spoke of his concerns: “Visitation, it’s a tough issue. Ours has doubled in the last 
ten years. The impacts are visible everywhere. We’re seeing social trails, new camp-
sites with all of the associated impacts. Attempts to control it in one place just pushes 
people to another place. Even though we are a large park, visitors tend to go to the 
same popular spots, which makes them intensely crowded. We’re seeing full parking 
lots and crowded trails. Trash and pit toilets fill up more quickly.”
 Reynolds continued, “But finding strategies to address these issues is difficult. If 
you build bigger parking lots, they just fill up. More restrooms do not solve anything ei-
ther. We are not staffed to handle it. Yet we are excited that so many people are excited 
to come!” This dilemma is all too familiar for land managers all over the country. The 
current pressures on public lands are steadily increasing but the question remains: 
What to do about it? This question has been posed to a variety of people who study the 
problem and who have been interviewed for this article.
 On January 25, 2021, I had the opportunity to discuss the issue of overcrowding 
with Dr. Manning, Professor of Environmental and Natural Resources Emeritus, at 
the University of Vermont. During the four decades of his working life, he conducted 
extensive research with a focus on how to best manage the increasing visitation in 
national parks. Based on his research, he developed conceptual frameworks to serve 
as tools to assist public lands managers in the planning and development of practical 
management strategies. 

Parking issues in the Cadillac Mountain parking lot; Acadia NP, Maine.    NPS

 Manning agrees that the issues 
faced by public lands are complex, but 
he prefers to look on the bright side. 
“The issues are solvable,” he says, “given 
the right conditions.” He explains, 
“The right conditions include funding, 
staffing, and a need to address these 
issues.” He added, “If there isn’t a need, 
nothing will happen,” but he conceded 
that funding is a big issue. He comment-
ed that, “Looking at NPS for instance, 
it is tragically understaffed. Less than 
1/10 of 1 percent of the national budget 
is allocated to the parks. The entire NPS 
has 20,000 employees, which is as many 
as Disney World in Florida.” 
 Manning goes on to say that, “One 
way of dealing with the funding issue 
utilizes partnerships with non-profit 
groups such as the Friends groups. 
Some partnerships work out very well.” 
Another reason for his optimism is that 
he has seen many smart, motivated, and 
concerned graduate students increas-
ingly involved with research. However 
Manning agrees that, “Public lands and 
especially NPS, are torn between the 
need to protect park resources and the 
need to allow the public to enjoy and 
appreciate the parks. The NPS often 
receives pressure from gateway commu-
nities and concessionaires to allow for 
greater visitation.”
 Manning encourages park man-
agers to focus on the impacts of visi-
tation, not just the number of visitors. 
Sometimes it is possible to reduce the 
impacts of use without having to limit 
the amount of use. The Leave No Trace 
Program is a good example. Another 
example of reducing impact of use might 
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A CHALLENGING EXAMPLE  
OF PUBLIC LAND PLANNING

ON JANUARY 17, 2001, President Bill 
Clinton proclaimed the Carrizo Plain 
National Monument. This proclamation 
was the culmination of years of effort by 
many who recognized the significance of 
this enclosed valley in southern Cali-
fornia as being the last large remaining 
piece of California’s great San Joaquin 
Valley. That larger valley, once a huge 
domain of grassland and sparse scrub, 
had been converted over the years into 
the Nation’s breadbasket with the land 
committed to agricultural production of 
all kinds. 
 The Carrizo Plain, lacking access to 
the water supplies of the great Central 
Valley, remained an area of livestock 
grazing and dry farming with a very 
sparse population. In the mid-1980’s 
this uniqueness was recognized, and 
the Nature Conservancy, the California 
Department of Fish and Game, now Fish 
and Wildlife (CDFW), and the Federal 
Bureau of Land Management (BLM) 
began purchasing land there to add to 
existing public land holdings. Among 
the qualities driving this interest was 
the extensiveness of the Plain, its many 
rare and endangered plant and animal 
species, its scenery, and its opportunities 
for solitude. 
 These purchases led to creation of 
what became known as the Carrizo Plain 
Natural Area, a 250,000 acre landscape 
jointly managed by the three partner 
agencies. The Nature Conservancy even-
tually transferred its holdings of nearly 
100,000 acres to the Federal government, 
and the Plain became a center for stud-
ies of its natural resources, geologic his-
tory, and opportunities for restoration.
 As agricultural development in the 

San Joaquin Valley continued, it became 
more and more apparent that the Car-
rizo Plain stood out as a remnant of the 
original California. Containing many of 
the species that had once been common 
in the San Joaquin Valley, interest grew 
for a more formal and prominent desig-
nation for the Plain. This culminated in 
the Proclamation by President Clinton in 
January 2001.
 Since that time, the Carrizo Plain 
National Monument has become much 
better known, and it has become a 
destination of travelers and naturalists 
from all over the United States and even 
foreign countries. It is best known for its 
springtime wildflower displays, reach-
ing “superbloom” status in especially fa-
vorable rainfall years, where the bloom 
is visible from outer space!
 Shortly after the Monument was 
formally established by the Proclama-

tion, a planning effort was begun to 
consider its long-term development 
under the guidance of the Monument 
Manager, Marlene Braun. The Depart-
ment of the Interior issued a call for 
citizens to participate in the preparation 
of a management plan for the Monu-
ment, to be joined by several ex-officio 
appointees representing local elected 
officials, Native American groups, and 
existing lessees. An Advisory Committee 
was formed and undertook the consid-
eration of a variety of development sce-
narios for the Monument. It was always 
assumed that the Monument would be 
an area of relatively low use, but there 
were still numerous issues to be consid-
ered. Among these were: level, nature, 
and extent of recreational use; rules 
regarding hunting; level of livestock 
grazing (permitted under the Taylor 
Grazing Act) and areas where grazing 

BY NEIL HAVLIK, PHD.
A

VOICE FOR OUR
PUBLIC LANDS

Carrizo Plain National Monument

Spring wildflowers with the Temblor Range on the far side of the Plain.
Photo by Craig Deutsche
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would be excluded; and protection and 
interpretation of Native American sites, 
especially the well-known Painted Rock.
 The Advisory Committee held a 
number of public meetings where Mon-
ument staff made presentations about 
natural and cultural resources, limita-
tions on the latitude that the Federal 
government had on certain matters such 
as mineral development and livestock 
grazing, as well as how best to handle 
vehicular recreation. Vehicle use had 
been increasing on the Monument in 
a manner referred to as “road creep,” 
where a driver, coming to the end of a 
road or a traveled route, would find a 
way to continue farther along. Road-
ways had extended in many areas of the 
Monument, and that fact was becoming 
a major issue. 
 Over a period of more than two 
years, Monument staff, the Advisory 
Committee, and the public worked out 
several guiding concepts for the Man-
agement Plan. It looked like a plan was 
reasonably taking shape, when an event 
occurred that nearly derailed the entire 
effort. This was the suicide of the Monu-
ment Manager.
 The present article will not dwell on 
this tragic event or on matters that led 
up to it, of which the Advisory Commit-
tee was unaware. All that will be said is 
that the manager’s death set off a period 
of recrimination, bitterness, misun-
derstanding, and other unfortunate 
feelings that led to the suspension of the 
planning effort for more than a year. 
Following an intense training session 
highlighting the importance of honestly 
listening to public input in which BLM 
staff, both at the Monument and in 
the headquarters in Bakersfield were 
involved, the Advisory Committee was 
asked to assemble once again, and seek 
to begin the process anew or at least 
pick up near the point where the process 
had been suspended.
 It took a long time. Trust and ca-
maraderie had been lost, and with the 
unspoken uncertainties and concerns 
over the manager’s suicide, getting that 
trust back was very difficult. However, it 
did finally happen, and the management 
plan was eventually completed. This 
was followed by a lengthy subsequent 
project, which was the preparation, 
publication, and circulation of the re-
quired Environmental Impact Statement 
(EIS) of the Management Plan for public 

comment. This document, together with 
the management plan itself, was circu-
lated publicly, debated and discussed 
for months, and with some modifica-
tions eventually approved through the 
Department of the Interior’s formal 
approval process.
 Among the major directives of the 
management plan were:
•  Development and implementation of a 

larger visitor serving facility at the Mon-
ument headquarters on Soda Lake Road;

•  Improvement of support features 
such as formal parking, campgrounds, 
restrooms, and signage;

•  Certain new controls on livestock graz-
ing, although this use remained as an 
important range management tool;

•  Reduction or elimination of roadways, 
especially those considered duplicative, 
or entering into sensitive areas;

•  Restriction of all vehicles to existing 
roads not selected for elimination; this 
had the effect of essentially banning 
all off-road vehicle activity, and was a 
significant modification made during 
the public review period; and

•  Establishing a reservation system 
and instituting controls on the level 
of visitation permitted at the Painted 
Rock site, which is considered sacred 
to the Native American community, 
and which had suffered over the years 
from neglect and other damage.

 The Management Plan itself was an 
overview, or guide, intended to be fol-
lowed by further, more detailed imple-
mentation plans such as a transportation 
plan which looked at the road system in 
greater detail and began the process of 
selecting which roadways would remain, 
which might be converted to only ad-
ministrative use, and those which would 
be permanently eliminated. Other more 
detailed plans would elaborate on other 
issues such as recreational use, interpre-
tation, natural resource management, 
and permitting of preexisting rights such 
as mineral rights, etc. 
 The planning process for Carrizo 
Plain National Monument seems to this 
writer, who participated in it from start 
to finish, to have been a sincere attempt 
to include and incorporate the interests 
and concerns of the public over an ex-
tended period of time. Interrupted by the 
tragic suicide of the monument manager, 
the process essentially had to start over, 
and it took probably two or three times 
as long as it should have. But in the end 

what emerged was a largely consensus 
plan, meeting the needs and desires of 
the general public and the various in-
terest groups focused more narrowly on 
one or two items. Also the so-called man-
aging partners (CDFW and the Nature 
Conservancy) had considerable input 
into the document, especially with regard 
to setting standards to measure success 
in program implementation and what to 
do if those standards were not met.
 In the years since completion of the 
plan, implementation has slowly moved 
forward. As a less visited monument, 
Carrizo Plain has not received the sort 
of monies that would support large-scale 
projects. Many people like it that way. 
Visitors enjoy the solitude and quiet of 
the Plain, its long vistas, and its subtle 
beauty. Development remains limited, 
with two developed campgrounds, a 
small visitor center (recently budgeted 
for expansion), and controls on the road 
system being emplaced to avoid dupli-
cation and to protect sensitive sites. De-
tailed plans are still being made under 
the umbrella of the management plan, 
although the Advisory Committee itself 
has been disbanded. 
 Nearby local governments gave 
strong support to the plan. Thus when 
in 2017 a review of many larger na-
tional monuments was undertaken by 
the incoming Federal administration, 
the claim that local interests had been 
ignored was easily debunked, and Car-
rizo Plain National Monument was not 
recommended for any changes. 
 The citizens of Central California 
and indeed the whole state and Na-
tion may enjoy the Monument for its 
wonderful wildflowers, its wildlife, and 
its serenity at all times of the year. This 
approach to planning was ultimately 
successful, despite its unique challenges, 
and the Monument is a much appreciat-
ed part of the Central California milieu.
 
 Neil Havlik is the former Natural 
Resources Manager (now retired) for the 
City of San Luis Obispo, which position 
he held for seventeen years. A graduate 
of Cal Poly San Luis Obispo, he earned a 
doctorate in Wildland Resource Science 
at UC Berkeley in 1984. He served on 
the Monument Advisory Committee for 
Carrizo Plain National Monument for ten 
years and is currently the president of 
a land trust known as the Carrizo Plain 
Conservancy.
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the visitation levels and developments 
that have occurred. These concerns 
apply nearly everywhere as we attempt 
to protect at least 17% of the terrestrial 
surface of the earth − an internationally 
accepted goal that is a spin-off of the 
international Convention of Biological 
Diversity.
 The pandemic has put its indelible 
mark on American culture and has 
emphasized the importance of parks 
in keeping people healthy. A lot of good 
people got sick and died, most probably 
some were the environmental advocates 
and agency caretakers of our most spe-
cial places. In this emergency, the idea 
that national parks, national forests, and 
other public lands serve as indispens-
able places for Americans to escape to in 
time of crisis is reinforced.
 We are now faced with how those 
places will be cared for, not just because 
of the mark COVID put on our culture, 
but because these places are special to 
us, their natural and cultural heritage 
intertwined with American society yet 
faced with the uncertainty and change 
that characterize their future. That 
future is not only a function of their 
present, but also how we plan for the 
future.
 To manage those places we as a soci-
ety adopted a particular form of plan-
ning, which experts call rational-compre-
hensive planning. This form of planning 
has relied on a step-by-step process that 
begins with collecting all relevant techni-
cal data, then progresses through specif-
ic steps: identifying objectives, selecting 
a preferred alternative, and implement-
ing the preference. It places a premium 
on collecting all possible technical data 

IT WASN’T TOO LONG ago that I was 
sitting on the banks of the Rio Negro −  
a major tributary of the Amazon River 
in Brazil − reflecting on changes that 
are coming to that region. And like the 
Amazon Basin, change is coming to the 
California desert. A transformation is 
before us, and we are confronted with 
the question of how that change will 
be managed. The forces causing that 
change − climate, human migration, re-
source demands, shifts in public values 
for example − are large and seemingly 
unstoppable. Several questions arose in 
my mind as I sat on that bluff: Would the 
character of the region be safeguarded? 
Would the spectacular wildlife be pre-
served? Would the natural ebb and flow 
of both the river and its people continue 
or be transformed to an unrecognizable 
future? How would these changes be 
guided in a way that protects the char-
acter of the basin? This transformation, 
I thought, would occur not in one full 
swish, if you will, but in a series of small, 
incremental changes, each of which was 
unrecognizable, maybe unnoticeable, 
but together result in transformation.
 These questions confront all of us as 
we think about the desert as well, even 
though one is arid and the other is hu-
mid, even though one has enormous riv-
ers and the other has mainly ephemeral 
ones, even though one has often scarce 
vegetation and the other has dark dense 
forests that hide unique wildlife. When I 
grew up in southern California, I was at-
tracted to the desert and the Joshua Tree 
area because of its remoteness and lack 
of development. A recent visit to what 
is now a national park yielded positive 
memories but also raised anxieties about 

and making rational choices. All Ameri-
can natural resource management uses 
this model because it comes out of a phi-
losophy called “reductionism” that arose 
in the late 19th century. The philosophy 
reduces complicated problems to simple 
ones, through the scientific method, and 
use of experts to do the work. It is taught 
in natural resource schools of America. 
It sounds good, except that it works 
only when our resource management 
problems are technical. However, most 
are conflicts in values. For example, one 
group would like an area to be managed 
for wildlife, another for recreation, still 
another for woodland products. These 
alternatives result from our differing 
value systems (nothing bad about that). 
Resolving these challenges requires 
more than technical analysis; it requires 
public judgement, debate, and consen-
sus. It requires we acknowledge the role 
of humans in natural resources, and the 
flow of benefits to people in addition to 
biodiversity.
 This approach to planning has 
led us through an illusionary path of 
success, leading us to simplistic solutions 
and eventually to many of our current 
problems. For example, over a long time 
in the 20th century, we thought that 
wildfire in western forests was bad, and 
thus the solution was to extinguish all 
fires as soon as possible. We thought that 
predator species on wildlands (like the 
grey wolf, grizzly bears, and mountain 
lion) were bad and thus had to be exter-
minated. We thought that people visiting 
park lands would automatically lead 
to unacceptable biological impacts and 
thus applied a visitor carrying capacity 
to limit the damage.

PROTECTING PUBLIC LANDS
BY STEPHEN MCCOOL

A
VOICE FOR OUR

PUBLIC LANDS

Can conventional planning work?
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 Unfortunately, each of the complex 
problems mentioned above resulted not 
only in simplistic answers but also plan-
ning processes that placed a premium on 
the technical expertise held by planners, 
not on the values and world views em-
braced by the public. Technical expertise 
tended to value efficiency over equity. 
These processes may lead to even thorn-
ier problems that are often as much 
about what we value (and ultimately 
the vision we have for public lands) as 
they are about how we look forward 
and avoid future challenges. American 
journalist H.L. Mencken, wrote “To every 
complex problem, there is a simple and 
neat solution − and it is wrong.” Simple 
solutions applied in the past may even 
be the cause of today’s problems.
 Eventually, not only did these 
simplistic solutions result in failure, but 
they have also led to revolt among some 
scientists, managers, and advocates. 
This revolt is as much about how we 
plan as much as it is about the solutions. 
They argue that we need to think deeper 
about how ecosystems function, the 
relationships among the parts of eco-
systems, and the role of people in those 
systems. Extinguishing all fires by 10AM 
the day after they are detected ignores 
the important role of fire in western 
wildland ecosystems. Killing predators 
overlooks their part in controlling prey 
populations and thus how ecosystems 
function. Establishing visitor carrying 
capacities disregards the complexity of 
visitor experiences and the importance 
of nature to human health. I am not 
saying that each of these actions should 
never be used, just that we must “dive 
deeper” before we deploy them.
 As a society, we like to see problems 
fixed, and right away. Our temptation is 
to run out and apply a fix. But problems 
in natural resources management are 
often really rather deep. Like an iceberg, 
the problems we see are a symptom of 
other challenges which lie deep down. 
And so we need to fight this temptation 
of a quick fix. Conventional planning 
may provide the quick fix, but rarely 
does it enhance trust, build ownership 
in that “solution,” or deal with the roots 
of a problem. We need to dive deeper 
into our planning processes and reflect 
on what is the fundamental cause of our 
problems in decision making.
 For example, the opening of Joshua 
Tree National Park after the initial 

COVID-19 closing resulted in a large 
amount of littering and other vandalism. 
These acts could be simple vandalism, 
or a function of something deeper. What 
we call vandalism, may be expressions 
of frustration at the National Park 
Service for closures or regulations, or 
vandals may be less experienced visitors 
who don’t know how to act in natural 
environments, or they could be reacting 
to limits on their visitation. Law enforce-
ment may have some immediate impact 
but may do little to stem the long-term 
behavior of these visitors. Similarly, 
education may be sufficient if visitors 
are simply ignorant, but diving deeper 
through interaction with the public and 
the vandals themselves may find more 
effective and equitable ways of reducing 
impacts.
 Thus, we need to think differently 
about why we are doing what we want 
to do and how we do it. Too often we 
begin a planning process by proposing 
what we want to do first, and never 
really consider why we want to do it. An 
example may be rapid growth in prey 
species in a protected area. In the past, 
we focused on what we want to do − 
reduce predators (makes sense doesn’t 
it?) − but if we ask why, we will begin to 
explore the social ecological system and 
then see all the leverage points in that 
system. We would ask what is the func-
tion of that system, how does it operate, 

what are the delays among parts? By 
asking these kinds of questions we begin 
to understand what the system’s place is 
in both larger and smaller systems. We 
begin to understand the leverage points 
in it, and what happens when we manip-
ulate one component of it. 
 Those questions lead to thinking 
about a vision for a system. A vision is an 
aspirational statement of some desired 
condition at a point in the future. An 
example could be the Ducks Unlimited 
vision: “wetlands sufficient to fill the 
skies with waterfowl today, tomorrow, 
and forever.” We can visualize that state-
ment; we almost want to run outside to 
see those waterfowl flying. But it is also 
aspirational. And it does not say how 
that vision will be achieved.
 We move toward that vision by 
action identified in those plans. And 
that vision for public lands is shared. 
It is shared among planners, scientists, 
managers, and advocates. For an orga-
nization there is nothing more powerful 
than a shared vision. But a shared vision 
takes a long time and hard work to 
develop. A vision creates something that 
does not exist until we write it down. It 
will take debate, argument, and even 
wordsmithing. It will take a commitment 
to something other than our linear, 
process-oriented planning that we do 
conventionally.

PAGE 13

Joshua Tree NP staff Lindsay Stone (left) and Yanina Aldao Galvan (right),  
are sealing a human-caused wound to a Joshua tree with bug-repelling  
sealant. They then place a cage around the area to prevent larger animals or 
weather from further damaging the tree. Photo by Emily Hassell/NPS
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SKILL AND SPIRIT
BY MARLI MILLER

SIX PAIRS OF EYES stared blankly at me. Cows. Amazing how 
big those creatures are, especially when you’re sitting on the 
ground ‒ so I was grateful they hadn’t already tried to share my 
tiny bit of shade. I stood up, shouldered my pack, and walked 
into the bright sun.
 I’m in southwestern Montana, teaching a field geology class. 
It’s public land, a place I bring my students year after year with-
out fear of locked gates or fences. Besides the great geology, we 
see awesome views in all directions, innumerable cacti, wild-
flowers, and sagebrush, occasional wildlife, and of course, cattle. 
But we come for the rocks: layer after layer, deposited as seafloor 
sediment, coastal dune, or river gravel over a period spanning 
some 300 million years. We’re in what’s called the Rocky Moun-
tain Fold-Thrust Belt, where the layers show twists and turns 
you can’t imagine, and fault zones caused mountains to rise long 
before the present landscape even began to form. 
 And because the area’s managed by the Bureau of Land 
Management, we can go pretty much anywhere and every-
where over this 3 or 4 square mile area, just like the cows. Each 
student creates a detailed geologic map. They identify the rocks, 
draw lines on their maps to show the boundaries between dif-
ferent rock units, and use their maps to interpret the geologic 
history. It’s difficult work and highly rewarding ‒ and most 
students complete the course with a new-found sense of confi-
dence and competence.
 I spot some students on a nearby ridge and veer off the 
gravel road to meet them. The sagebrush near the road is high, 
but as the slope steepens, it gives way to grass and ledges. On 
cresting the ridge, I call out:
  “How’s it going?”
 “Okay” one of the students replies. We look at each other 
stupidly. I have no idea who it is.
 “Hope you’re having a good day!” I say cheerfully and walk on.
 These students aren’t mine. They’re from one of the many 
other universities that come here to teach field geology skills. 
With so many students tramping over this landscape every 
summer, following existing paths to key outcrops or creating 
their own, breaking pieces off the bedrock so they can inspect 
fresh surfaces, I sometimes worry that we might love this place 
to death. 
 I feel a slight cooling breeze and sit down. In front of me, 
the rocks form a rounded arch shape ‒ a product of crustal 

Teaching field geology on public lands

A
VOICE FOR OUR

PUBLIC LANDS

Field trip site in Glacier National Park. Marli Miller
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 We cross the stream and start 
picking our way up the ledges on the 
other side, finding more stromatolites 
as we go. I hear my students talking 
about landscape and time. Like me, they 
can relate to today’s landscape, and can 
imagine the scene during the glacial 
maximum some 15,000 years ago, but 
the shallow inland sea in which these 
rocks formed seems beyond compre-
hension. Its age, about 1.4 billion years, 
makes it all the more inconceivable. And 
what does the word “about” mean in 
this context anyway? If the rocks formed 
1.41 instead of 1.40 billion years ago, 
they would be a full ten million years 
older. As geologists, we bandy these ages 
around with comfort, but when we real-
ly think about it, we can’t comprehend 
10 million years, let alone a billion.
 I stop and consider a series of 
stromatolites in front of me. They’re ex-
posed on both the front and upper sides 
of the ledge, giving three-dimensional 
views of their mounded shapes. Weath-
ering and erosion rounded off many 
of the broken edges, accentuating the 
stromatolite’s appearance. For a second, 
I think I can see them breathe.
 Our little group falls silent as we 
watch a rainsquall farther down the val-
ley. What a vast open-air cathedral we’re 
in! Public lands, be they national parks 
or forests or open BLM land, house these 
wonderful places and welcome every-
one who will make the journey. 

Marli Miller, PhD, teaches and research-
es geology at the University of Oregon. 
Her classes include Field Geology, which 
she teaches in Montana. She also loves 
photography and geologic outreach, and 
published Roadside Geology of Oregon in 
2014 and Washington in 2017. 

ing for this: they found the stromatolites, 
fossilized algae ‒ Earth’s oldest easily 
visible life form. Resembling an onion in 
cross-section, these thin concentric lay-
ers of rock formed when dome-shaped 
bodies of algae in shallow clear water 
trapped sediment as they grew. The ones 
here, which reach a meter or more in 
diameter, are the largest and most dra-
matic I’ve seen. 
 I watch the other students hurry 
over as the contemplative mood lights 
into a spontaneous revival. One student 
starts laughing. Another exclaims, “Look 
at this one!” another says, “Oh God!” 
another: “And the glacial striations go 
right across them!” Another turns to me 
quizzically: “How old are these rocks?”
I smile. “I just read that they were all 
deposited between 1.4 and 1.47 billion 
years old ‒ so somewhere in there.”
 Another question: “And these glacial 
striations, maybe 10 or 15,000?” 
 I keep smiling. This spot is one of 
my all-time favorite places. We hiked 
the five miles up here for sunrise and 
now, mid-morning, still have the place 
to ourselves. The landscape is so fresh 
and raw ‒ so untouched ‒ that we feel 
a primeval kinship with this rock and 
ice. I finally answer. “Or younger. This 
place was under ice just thirty years ago. 
There’s still some glacier left, just across 
the lake. So much change, huh?”
 Many of my students have visited 
national parks before, but this is the first 
time they’ve come as geologists. They 
now see things through the lens of geo-
logic time and process ‒ and for the first 
time, they are applying their knowledge 
to a landscape that not only surrounds 
them, but is beautiful and pristine. They 
learned important skills earlier in the 
course on BLM land and here they com-
bine those skills with their human spirits.

compression that built mountains here 
some 80 million years ago. The frustra-
tion of chasing down the wrong students 
morphs into gratitude. I think of the 
many students who’ve told me, years 
later, how much they learned here and 
how much it shaped their careers. Many 
describe how blending physical exertion 
with their academic backgrounds led to 
a sense of discovery they’d never before 
experienced.
 I watch a pickup truck approach 
the cows down on the road. It slows 
briefly to pass by and then continues up 
the gentle grade. Multiple use ‒ that’s 
the BLM mantra. Besides grazing and 
wandering geology students, this place 
is open to energy development, timber 
harvesting, and all sorts of recreation. 
By comparison, our impact is small ‒ 
and the geology here will outlive all of 
us, no matter how many cattle trails we 
follow, or create, or how many out-
crops we hammer. I’m grateful for our 
freedom to wander, pursuing education 
anywhere and everywhere here, and to 
arrive anytime without having to fill out 
any kind of paperwork.
 Ten days later, I’m sitting on a block 
of limestone, listening to water cascade 
over some ledges before coalescing into 
a narrow stream. Above me, soaring 
cliffs of Helena Dolomite form the head-
wall to the once mighty Grinnell Glacier. 
Some of the glacier persists high up in 
this cirque, but the retreat has been so 
rapid and recent that the glacial scratch-
es across the bedrock are still fresh. Two 
of my students sit silently, gazing up-
wards to the headwall. Another studies a 
rock with a hand lens. Two others slowly 
make their way towards my perch.
 Glacier National Park hosts a vast 
wilderness of landforms designated by 
glacial terminology: peaks called horns, 
ridges called arêtes, cliffs called head-
walls, bowl-shaped valley heads called 
cirques, rock-bound lakes called tarns, 
deep U-shaped valleys called U-shaped 
valleys ‒ all carved by glaciers into this 
amazing bedrock. I ponder what this 
place must have looked like 15,000 years 
ago when glaciers were at their maxi-
mum. The peaks and some ridges would 
be recognizable but the valleys between 
them would be filled with ice that ex-
tended in long strands to the edge of the 
Great Plains. 
 One of my students practically 
shrieks with excitement. I’ve been wait-

Field trip in Montana, BLM administered land. Marli Miller
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and inertia. No matter what technical 
solutions we develop, we must navigate 
the complexities of human behavior to 
activate their utility. This is where social 
science becomes helpful.” The focus of 
Stern’s work is on developing relation-
ships of trust between public lands staff 
and visitors, between the staff members 
themselves, and when action needs to be 
taken, with every stakeholder involved. 
He calls his approach “trust ecology.” As 
a first approach, Stern advocates inform-
ing the public as much as possible, be-
fore they travel, via websites and social 
media. It is important that people know 
what they can expect when they come to 
a park or other public lands areas. 
 Christie Anastasia, Public Affairs 
Specialist, in Acadia NP, and Kate 
Cannon, retired Superintendent of the 
Southeast Utah Group of Parks have also 
commented on these matters. Anasta-
sia emphasized need for congruence 
between visitors’ expectations and their 
actual experience during their visit. For 
example, visitor satisfaction is signifi-
cantly decreased when they expect soli-
tude and then arrive to find themselves 
in the middle of a crowd.
 Cannon also thinks that it is very im-
portant to put information online such 
as, “the times that the park is busiest 
so that people who want to avoid them 
can do so and plan to come at less busy 
times.” She adds, “People who are famil-

iar with parks know to look for that.”
 Timely communication with visitors 
becomes especially important when 
there are major changes in a park’s 
operations. This was illustrated when a 
reservation system was initiated in Muir 
Woods National Monument to reduce 
overcrowding. 
 Public Affairs Specialist Julian 
Espinoza commented in an email: “One 
challenge of using a reservation system, 
such as the one in place in Muir Woods, 
is making sure that visitors are aware 
of the need to prepare for their trip in 
advance. We organized an aggressive 
campaign in 2018 to help educate visitors 
about the new change, which meant visi-
tors would need reservations if traveling 
to Muir Woods by vehicle or shuttle.” 
They have continued to actively promote 
that message not only on their website, 
but also on the website of the concession-
aire who provides the parking, and on 
highway signs near Muir Woods. 
 Muir Woods NM was the first 
National Park Unit to implement a 
permanent parking reservation system 
for the public. This system spreads out 
visitation more evenly which, for most 
visitors, probably improves the experi-
ence of spending time among the trees, 
and reduces the stress on the redwood 
forest ecosystem. At the very least visi-
tors know ahead of time that they will 
be able to park. From what I can gather, 

be a public transit system to reduce the 
impacts from traffic congestion and in-
appropriate parking. Zion National Park 
is a good example. 
 Manning mentions that spreading 
people out over space and/or time is 
another approach. This would mean 
“increasing supply such as creating 
more places for people to go: more 
public lands, and more parks.” Spread-
ing people out over time can happen, for 
example, when reservation systems are 
put in place. 
 “Hardening the resource” is another 
approach. An example would be if the 
number of use trails (social trails) is 
unacceptable, then designated trails can 
be constructed and maintained to a high 
standard, encouraging (and even requir-
ing) visitors to stay on these trails. 
 Manning describes limiting use as a 
“last ditch effort that should be con-
sidered only if necessary, when other 
management practices have proven to 
be ineffective. 
 Manning differentiates between 
direct versus indirect management 
practice. Direct management practices, 
such as rules and regulations, leave vis-
itors no choice in their behavior, while 
indirect management practices, such as 
education programs, provide visitors the 
information they need to guide appro-
priate behavior. 
 Research projects have shown 
that direct management strategies are 
sometimes more successful than indirect 
management intervention, but Marc 
Stern, a Professor at Virginia Tech’s 
Department of Forest Resources and 
Environmental Conservation, actively 
researches effective methods of commu-
nication and education. His area of ex-
pertise is based on Social Science Theory 
with a focus on ecosystem sustainability. 
 Stern essentially agrees with Man-
ning that the benefits of exhibits and 
signs have their limits but maintains 
that communication and education can 
be especially successful when it involves 
person to person interaction. As Stern 
explains in his book: Social Science 
Theory for Environmental Sustainability: 
A Practical Guide (p.2), “Problem solving 
in the environmental realm is inevitably 
entangled with social values, conflicts, 

National Park ranger Dustin Furlong doing parking lot duty, Arches NP, Utah.
Photo by Veronica A. Verdin/NPS
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the experience with this system has 
been positive for both staff and visitors.
 Acadia NP has similar challenges. 
One of the most heavily visited spots in 
Acadia NP is Cadillac Mountain, which 
has a parking lot that allows for approx-
imately 150 vehicles. Anastasia com-
mented that they’ve counted as many 
as 450 vehicles crammed into the area. 
Many of these were along road sides and 
out of bounds which resulted in frus-
trated visitors and trampled vegetation. 
The Park ran a pilot project last October 
requiring visitors to make reservations. 
This was successful, and they are now 
planning on implementing this system 
during the summer of 2021. They also 
spent five years developing a transporta-
tion plan that was initiated in 2019. 
 Marc Stern mentioned two ap-
proaches that are utilized once visitors 
are in the parks. One is the enforcement 
of rules and regulations which Marc 
calls the “face-to-face” approach. An 
example of that would be: You’re not 
following the rules and we’re going to 
give you a ticket.” He continues, “As an 
alternative, we can emphasize, ‘We work 
together to protect the place we love,’ 
which he calls the “shoulder-to-shoul-
der” approach.
 Stern explains that research shows 
that the “shoulder to shoulder” ap-
proach is more effective than the “face 
to face” approach. Stern views building 
trusting relationships as the key issue 
in effective visitor management, which 
means that adequate staffing is crucial. 
Stern asserts that, “When staff demon-
strate care for the resource and that 
includes framing rule enforcement as 
‘working together to protect the re-
source’ this works so much better than 
the ‘face to face approach’ or technical 
fixes.” Results from one remarkable 
research project in parks on three differ-
ent continents, showed that “there was 
one variable that predicted with 80 per-
cent accuracy if people would behave 
in a destructive manner or not. This 
variable was whether people trusted 
the park managers to be fair and honest 
with them.”
 A good example of Stern’s “shoulder 
to shoulder” approach, as well as Man-
ning’s conceptual framework regarding 

direct versus indirect visitation man-
agement, occurred at Arches NP. The 
crowding at Arches’ main attractions 
and overflowing parking lots are similar 
to the issues faced by Acadia NP and 
Muir Woods NM. Kate Cannon’s philos-
ophy is that, “As national park staff, our 
primary responsibility is to protect the 
resource and this is best done through 
adequate visitation management.” She 
strongly believes that, “We have to man-
age for both conservation/preservation 
and visitor enjoyment, otherwise we’re 
not doing our job. If we do not protect 
the resource, there will not be anything 
for visitors to enjoy.” 
 In order to manage the explod-
ing visitation, especially at Arches NP, 
Cannon would have preferred to put in 
a reservation system. She felt that this 
would lead to a better visitor experience 
and better visitor service, which in turn 
would lead to better resource protection. 
Because Moab’s economy is heavily de-
pendent on the tourism and travel indus-
try, local opposition deterred her from 
moving forward on a reservation system, 
and she had to look at other options. 
 She explains: “We controlled the 
crowds through control of the parking 
lots. When parking lots were full, we 
closed the gates which included the gate 
at the entrance. Crucial to this method 
was the staffing. Even at the front gate 
where we had to tell people to come 
back in two, three hours, we seldom had 

any issues with visitors as long as there 
was someone they could talk with.” 
 Cannon continues, “Therefore, 
during the exceptionally busy periods 
when the gates had to be closed, it 
was ‘all hands on deck’. Everyone who 
was in a position to do so – volunteers, 
SPCA’s, staff members from all divisions, 
and sometimes even staff called in on 
overtime – were positioned in parking 
areas to assist visitors and also to avoid 
out of bounds parking.” Cannon herself 
“worked the gates.” Another benefit of 
“all hands on deck” was increased cohe-
sion among the staff. They were working 
together to help protect the resource, 
and supporting each other. 
 Cannon’s philosophy is that, “taking 
care of the visitors was more important 
than bureaucratic tasks.” In addition 
to the gates, she felt that it was crucial, 
especially during busy times, to keep the 
most popular places staffed to assist visi-
tors and provide information in person. 
 She adds, “It is essential that 
when we manage parks, we must have 
the highest possible staff visibility to 
manage the visitation and protect the re-
source. Staffing is critical; ‘boots on the 
ground’ must be a priority. Sometimes 
we cut back on ‘boots on the ground’ 
in favor of bureaucratic tasks such as 
planning, but the more visibility you 
have, the more you can facilitate visitors 
behaving appropriately.” 

PAGE 12

Shuttle service (pre-pandemic) at Muir Woods National Monument, CA.
Photo by Francis X. Morse/NPS
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 Abe Miller-Rushing, a scientist at 
Acadia NP for over ten years, talks about 
the issues that they have had at Cadillac 
Mountain, their most popular tourist 
attraction, and how direct and indirect 
measures are utilized there. He explains: 
“A lot of people come away wanting to 
protect but don’t know how. Steward-
ship needs to be explained to people in a 
way that people want to do it to support 
the park. Research has shown that peo-
ple are willing to deal with the inconve-
nience that some measures of protection 
create when they understand why this is 
necessary.
 He continues, “Cadillac Mountain is 
a good example. It has been a popular 
tourist attraction for over 100 years. 
When increasing numbers of visitors 
walk everywhere, the area gets trampled 
and when the next rainstorm hits, the 
soil is washed away. Therefore we have 
started a restoration project and roped 
off the areas we are restoring. And here 
is where messaging is important. We do 
that with the ropes, and with the pres-
ence of park rangers and volunteers, etc. 
We’re actually getting better at messag-
ing that. We don’t often explain the way 
we manage but we do need to be better 
with that.”
 Because adequate funding for staff-
ing is an issue everywhere, a comple-
mentary approach is used on Cadillac 
Mountain. Miller-Rushing explains a 
program initiated by the Friends of 
Acacia. “During the summer they hire 
young people to be stationed on Cadillac 
Mountain as Summit Stewards. They ex-
plain to visitors what is happening there 
and provide information and educa-
tion. They only reach a small portion of 
visitors, but their physical presence and 
interaction with those visitors can have 
a big impact. It is good for us to know 
they’re up there and at the same time 
they also receive training. A number of 
them have gone on to becomes research-
ers or go into related fields.”
 Volunteers find their place in the 
park as well. Miller-Rushing mentions 
that, “Personally I am involved with cit-
izen science projects collecting informa-
tion and helping volunteers understand 
how the ecology of the park is changing. 
For example if an area is being restored, 

a participant in the program could be 
working to document what is changing 
and report this on iNaturalist or eBird. 
Volunteers go to these sites and docu-
ment certain aspects of the area over 
time. Another important system to be 
monitored is the intertidal system along 
the coast. We have a citizen science 
monitoring project going there also. This 
is a good way to engage the public.”
 The current pandemic has compli-
cated all these issues even more. Wayne 
Freimund, a professor at Utah State Uni-
versity in the Department of Environ-
ment and Society, noticed that in Sep-
tember of 2020, the number of visitors 
to the town of Moab had already caught 
up with the year of 2019.” He comments, 
“We were pretty quiet during the spring 
but during the summer of 2020 most 
hotels, motels, and campgrounds were 
100 percent booked. This means that in 
spite of the travel restrictions visitation 
increased significantly this year, which 
surprised everyone.” 
 He continues, “The significant 
increase in visitation not only impacted 
the parks but also Bureau of Land Man-
agement lands, Forest Service lands, and 
state parks. And it was the same story 
all over the country. As other parks 
also found, travel was almost entirely 
domestic, and park and public lands 
visitors were most likely people coming 
from within a 300 mile radius.” This 

suggests that a significant percentage of 
visitors to public lands were there for 
the first time. Many of these were not 
necessarily familiar with behavioral 
norms and park values, which resulted 
in resource damage.
 During a panel discussion orga-
nized by the Washington State Tour-
ism Conference in October 2020, the 
Superintendent of Mount Rainier NP, 
Chip Jenkins pointed out that his staff 
reported that many people wanted to do 
“the right thing.” The problem was that 
a significant number didn’t know how. 
Consequently there was an increase in 
litter and human waste in many places.
 This brings us back to what appears 
to be the main factor in effective visita-
tion management: i.e. the value of “boots 
on the ground,” i.e. funding for adequate 
staffing levels of heavily visited public 
lands areas, trained to interact with 
visitors effectively. 
 Freimund brings up another point, 
“Covid has demonstrated that manage-
ment systems are not nimble and tour-
ism is fickle. But first it is ‘we have to do 
a plan’ and then there are various rules 
and regulations that have to be taken 
into consideration. When you have 
change happening this fast, you have to 
be nimble. Some places were creatively 
managed, other places not so much. But 
now we need to think about the trends 
in recreation differently than before.”
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Addison and Makayla learn about the Leave No Trace Principles from 
Summit Steward Stephanie Ley at the trailhead of Gorham Mountain in 
Acadia National Park. Photo by Emma Forthofer/Friends of Acadia
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 A vision needs to be shared to be useful and it needs to be built cooperatively un-
der a “big tent.” I say a big tent because we will need a lot of different people engaged 
and contributing: planners, yes, but scientists, managers, advocates, and people not 
usually part of a planning process but constituents anyhow, such as minority and eth-
nic groups. When we meet these challenges or take them on, we can address important 
underlying questions. And doing so, gets us to deal with the dilemma of use or preser-
vation (but more realistically, how much use and how much preservation).
 Such issues can only be addressed and resolved through engaging the public. En-
gaging the public throughout a public planning process is needed, not just at the issue 
identification and evaluation of alternative stages. NEPA sets these stages as minimum, 
but too often they are viewed as the only place for public engagement. This public 
engagement comes in different forms and throughout the planning process. 
 In spite of their obvious difference in ecology, geomorphology, and culture, the 
Amazon and California desert have similarities: after all they are in transition and 
decisions about their future will need to be made. The public lands of both regions have 
enormous value to us. Much of this value is in their use as a haven from the stresses 
and strains of urban life. Joshua Tree National Park estimated that two million visits 
occurred in the park in 2020, despite being closed during April, much of May, and not 
having many international visits. The COVID surprise contains an important lesson for 
us: management needs to be adaptable and nimble. 
 The values held in the desert belong to all of us, including those who will come at 
some time in the future. Parks are not separate from nearby communities, but part of a 
system of humans and nature. They play an important part in our mental and physical 
health, while also protecting the biodiversity within them. Planning processes that we 
use in the 21st century need to recognize this and be more holistic, more inclusive, and 
more equitable than in the past. The result should be a plan that is more adaptable, 
respectful of different cultural values, and integrated into daily lives of communities 
and visitors.

Steve McCool writes from Missoula, Montana, where he is Professor Emeritus at the Uni-
versity of Montana. He believes that societies flourish when they interact with and bond 
to their natural and cultural heritage. His science − working to increase the capacity of 
national parks and protected areas to address the challenges of managing visitors − and 
his writing, also dealing with this topic, are frequently cited in the technical literature and 
contribute to this bonding.

 Freimund also advocates taking a 
broader view of the issues. He empha-
sizes that visitation management not 
only requires an effort within the parks 
but throughout the public lands system, 
taking the concerns of the gateway 
communities into consideration as well. 
He asks, “When Arches closes their 
gates and directs people to come back 
in two, or three hours, or at another 
time, where do these people go?” He 
has also noticed that prolonged stays on 
BLM lands are becoming increasingly 
popular with many campers. “We have 
to think on a larger scale – otherwise it 
will be death by a thousand cuts. The 
cumulative effect will not be obvious 
until afterwards.”
 With a sigh Freimund predicts, 
“With the popularity we are facing, it’s 
going to come down to limiting use. 
More reservation systems will be un-
avoidable in the long run.” 
 He pauses for a moment then says, 
“Oh, let me add one more thing. We 
should not forget that in spite of the 
crowding, visitors can still have trans-
formative experiences in nature. Some 
friends came to visit me with their teen-
age daughter a while ago. The daughter 
looked zoned out and spent her time on 
Instagram. Later I saw what she wrote. 
Her [Instagram] posts were insightful 
and sensitive as she was telling others 
about what she was experiencing – they 
were amazing to read. Everyone has 
their own story. We sometimes forget 
about that stuff.” 
 Crowded as they are, our nation-
al parks and other public lands are 
national resources and are valued by 
increasing numbers of people for a 
variety of reasons. Paradoxically, this 
popularity itself constitutes a threat to 
their integrity and requires a response. 
Increased staffing, education for visitors, 
and creative planning will all be needed. 
These lands are part of our heritage and 
who we are.

Birgitta Jansen has been an active volun-
teer in Death Valley National Park. She 
has authored a number of articles in the 
Desert Report previously and is currently 
completing a book about the flash floods 
of October 2015.

Joshua Tree NP park ranger Robert Tatian removing graffiti. Removing graffiti 
is a tedious process that requires training, approved cleaning materials, and 
carrying heavy equipment to remote site. Photo by Hannah Schwalbe/NPS

PROTECTING PUBLIC LANDS
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CLEAN ENERGY ON PUBLIC LANDS
BY DUSTIN MULVANEY

IN THE DESERT REPORT (March, 2011), 
I previously wrote about a disconcerting 
grab for public lands with potentially di-
sastrous consequences for the desert tor-
toise, for bighorn sheep, and for cultural 
resources across the American West. I 
had conducted research interviews with 
a great many groups including environ-
mentalists, Tribal historians, land man-
agers, ecologists, developers, and geolo-
gists. These along with reams of public 
comments on proposed utility-scale solar 
farms led me to understand the gravity 
of very poor land use choices. Across Cal-
ifornia and Nevada, these included pro-
posals on lands donated to the Bureau 
of Land Management (BLM) for conser-
vation in perpetuity by environmental 
groups like the Wildlands Conservancy. 
Other projects were planned on pro-
posed Areas of Critical Environmental 
Concern (ACEC), on lands that today are 
in National Monuments, and on millions 
of acres that were high-quality habitat 
for the Mojave desert tortoise. Many 
of these projects were built outside of 
any conservation planning framework, 
with severe consequences in places 
like Ivanpah Valley. After the wave of 
applications crested in 2010 and many of 
those projects were permitted and built, 
most new utility-scale proposals moved 
to less controversial, mostly agricultural 
lands.
 Fast-forward to 2021; it’s Déjà vu all 
over again. Another wave of clean ener-
gy development is again seeking permits 
to develop public lands. After nearly a 
decade of relative quiet, solar developers 
as well as mining companies (look-
ing for clean tech battery metals) are 
staking out new claims to public lands. 

One driver is a section in the coronavi-
rus relief bill of December 2020 which 
proposes to expand the federal commit-
ment to renewable energy production on 
public lands to 25 Gigawatts by the year 
2025. The requirement was eventually 
dropped from the bill, but it is likely 
to reappear in 2021. Another piece of 
legislation, The Public Land Renewable 
Energy Development Act, was passed in 
the House of Representative in 2020 and 
is championed by beltway environmen-
tal organizations like the Wilderness 
Society and Natural Resources Defense 
Council, as well as by renewable energy 
industry associations, solar developer 
First Solar, and energy giant Next Era. 
Some developers and politicians want to 
use Nevada and California to export util-
ity-scale solar power around the country 

to take advantage of renewable portfolio 
standards in other states. 
 In 2018, the Trump administration 
instituted a review of the Desert Renew-
able Energy Conservation Plan (DRECP) 
which had been completed two years 
previously. The new proposal has put the 
22.5-million acre planning framework 
and a great deal of critical desert habitat 
at risk – in California specifically. The 
proposal withdraws 1.3 million acres 
from protected status. These lands were 
set aside through a six-year, joint conser-
vation and renewable energy planning 
effort between the BLM, California De-
partment of Fish and Wildlife, U.S. Fish 
and Wildlife service, and California En-
ergy Commission. Environmental groups 
were outspoken about the proposed 
revision at the onset in early 2021, but 

Another wave is here

The Blythe Solar Power Project damaged cultural resources during 
construction in 2011. Photos this page by Dustin Mulvaney



DESERT REPORT MARCH 2021 15

moves to reject the proposal have not 
happened in the first month of the Biden 
administration. Public comment will be 
open until April 2021.
 The Western Solar Plan was es-
tablished in October 2012 through the 
Record of Decision for the Final Pro-
grammatic Environmental Impact State-
ment (PEIS) for six Southwestern States. 
Recently proposed changes to this plan 
open new areas of the Mojave Desert 
and Great Basin to mining. Thacker Pass 
is the site of a proposed lithium mine, 
where greater sage grouse, protected 
raptors, and bat habitat are threatened 
by development. Instead of undoing the 
DRECP in California, the more robust 
DRECP framework could be expanded 
to Nevada to help the state identify 
least-conflict lands for development.1  

A large number of solar projects that 
will require translocating desert tortoise 
from prime habitat are under consid-
eration in Nevada, such as the Gemini 
Solar and Yellow Pine Solar2.
 There is also the threat of further 
deregulation of bedrock environmental 
laws, like the National Environmen-
tal Policy Act (NEPA) and Endangered 
Species Act (ESA), in the name of energy 
development and critical metals mining. 
It is widely claimed that it is difficult or 
burdensome to acquire development 
permits for renewable energy projects 
and that these are slowing clean energy 
transmission infrastructure as well as 
solar and wind farms. Some argue that 
tactics and rules used against fossil fuel 
pipelines could also cause “protracted 
delays or shutdowns” against clean ener-
gy projects and infrastructures. 
 Nothing could be further from 
empirical reality. In 2005 the U.S. 
Department of Interior opened up 21 
million acres of public lands to solar 
development. Of 178 utility-scale solar 
power projects over one square mile 
in size, only five were denied permits. 
Each of the five denied falls within 
the boundaries of what is today Mo-
jave Trails National Monument. These 
five sites were on lands bought by the 
Wildlands Conservancy, and donated to 
the Department of Interior in the 1990s. 
Furthermore, every project in the $90 
billion clean energy portfolio of projects 
financed through the 2009 American 
Recovery and Reinvestment Act met 
all funding mileposts with expedited 
“fast-track” environmental review. This 

was no easy task as ecosystems on public 
lands can be significantly impacted by 
solar farms and some projects required 
complex NEPA review and mitigations. 
The Department of Interior’s Western 
Solar Plan ensures that projects sited in 
low-conflict Solar Energy Zones receive 
expedited environmental review. Our 
research with the Nature Conservancy 
last fall showed that solar on previously 
degraded landscapes, instead of open 
space and ecological habitat, can be built 
three times faster and with three times 
cheaper permitting costs.3 Solar projects 
sited on disturbed lands received per-
mits in 13 months. Even solar projects in 
the most sensitive habitats were com-
pleted in less than three years.
 Transmission infrastructure to de-
liver clean energy is widely recognized 
as the most complicated of all to locate. 
But the empirical record on infrastruc-
ture projects stopped or delayed by 
environmental policy is thin here too, 
and denials due to the National Envi-
ronmental Policy Act are non-existent. 
Where delays do occur, it is often where 
developers proposed short-cuts through 
high-conflict areas (state and national 
parks) and claim “economic infeasibili-
ty” to alternatives. Eventually, develop-
ers make the economics work and find a 
low conflict routes. That has happened 
with the TenWest Link project a decade 
ago, a transmission project near the Cali-
fornia-Nevada border, quickly approved 
after being rerouted to avoid the most 
significant habitat.4

 Unfortunately, conflicts between 
clean energy and conservation on public 
lands are back, starting with the undoing 
of the Western Solar Plan and inviting 
mining claims into Solar Energy Zones. 
The FAST-41 Act, signed in 2015 with 
provisions to expedite environmental 
permitting processes, may help facilitate 
solar. Or it could exacerbate land use 
conflict as FAST-41 designations invoked 
under the Trump administration have 
expedited environmental review of solar 
projects on critical habitat for threat-
ened desert tortoise, defying the spirit of 
the Western Solar Plan. Three decades 
of research on siting industrial facilities 
shows weakening environmental rules 
does not make projects less controver-
sial. In fact, weakening environmental 
rules could result in lengthy litigation 
over new rule implementation.
 Because damage to ecological and 

cultural resource could be irreversible, 
the independent science advisers to the 
California Desert Renewable Energy 
Conservation Plan in 2010 advised 
“using ‘no regrets’ strategies in the near 
term – such as siting developments 
in already disturbed areas – as more 
refined analyses become available to 
guide more difficult decisions.”5 Finding 
a problem with environmental regula-
tion where one does not exist can result 
in unnecessary weakening of environ-
mental laws. Strong environmental laws 
will be important to ensure that future 
landscapes with wind and solar farms 
do not short-circuit keystone species like 
desert tortoise and sage grouse. We need 
to have clean energy, but we also need to 
protect Earth’s climate and biodiversity 
simultaneously.

Dustin Mulvaney is Professor of Environ-
mental Studies, San Jose State University, 
author of Solar Power: Sustainability, 
Innovation, Environmental Justice 
published by the University of California 
Press, 2019, and Sustainable Energy 
Strategies: Socio-ecological Dimensions 
of Decarbonization, with Palgrave-Mac-
Millan/Nature-Springer, 2020. Dustin is 
on the board of advisors to Basin and 
Range Watch. www.dustinmulvaney.com 
Twitter: @DustinMulvaney

References cited in this article may be 
found in the Notes section on the Desert 
Report website at www.desertreport.org.

Geoglyph at the Riverside East 
Solar Energy Zone near Blythe, 
California.
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MOJAVE RANCH IS ATTRACTING 
RARE SPECIES

BY JESSICA DACEY

The sound came again. 
 This federally threatened species 
has lost 90% of its breeding habitat due 
to the removal of riparian forests for 
agriculture, urban development, and 
flood control. It was one of a number 
of special species status birds identified 
by Streit last year at Palisades Ranch, a 
1,647-acre property that spans 3.5 miles 
of the Mojave River. 
 Palisades Ranch is prime avian 
habitat. It was purchased by the Mojave 
Desert Land Trust (MDLT) in 2018 with 
the goal of making it a sustainable and 

THE TEMPERATURE WAS CREEPING 
up to 98 degrees and Justin Streit was 
thankful for the shade of the cotton-
wood. It was the last day of his bird 
surveys at Palisades Ranch, and he had 
already seen a few new yellow warblers 
on Plot 7 and a recently occupied Coo-
per’s hawk nest with fledglings begging 
for food. But there was one species he 
was hoping to see. Finally, from one of 
the cottonwood stringers along the west-
ern edge of the riparian forest, he heard 
the unmistakable call of the western 
yellow-billed cuckoo. He pressed record. 

resilient oasis in the West Mojave. The 
purchase includes a rare stretch of the 
Mojave River known as the Transition 
Zone, where the river flows above 
ground. Most of the Mojave flow under-
ground, but in the 15-mile-long Transi-
tion Zone, the underlying bedrock forces 
the river to the surface.
 Palisades Ranch contains the most 
significant stands of riparian forest with-
in the Transition Zone, making it one of 
the Mojave Desert’s most important hab-
itat areas for fish and wildlife. Stunning 
palisade bluffs overlook approximately 

Long prized for its conservation potential

Pool created by beaver (Castor canadensis) dam. Photo by SWCAPool created by beaver (Castor canadensis) dam. Photo by SWCA
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600 acres of cottonwood-willow ripar-
ian habitat. To the west, the property 
borders the Fremont-Kramer Area of 
Critical Environmental Concern. Once 
slated for 1,300 homes and a golf course, 
the former ranch was identified in 2010 
by the California Department of Fish and 
Wildlife as a high-priority acquisition 
in southern California because of the 
property’s outstanding habitat values. 
 The rich and diverse vegetation and 
presence of surface water attract around 
40 special-status wildlife species. The 
healthy riparian forest has dense stands 
of cottonwoods and willows. Beaver 
dams on the property are helping to 
create wildlife habitat by impounding 
water. These conditions support a great 
diversity of plants and animals. There is 
potentially suitable habitat for south-
western pond turtles and the Mojave 
River vole, and a refugia may be created 
for Mohave tui chub. 
 Bird surveys were carried out in 
2020 as part of a year-long project by the 
Mojave Desert Land Trust to develop a 
restoration plan. The results, so far, have 
been thrilling. Two pairs of federally en-
dangered least Bell’s vireo were sighted 
in April 2020. There was also one of the 
westernmost breeding season records of 
a Lucy’s warbler, a special status species. 
Within just one 400x400 m plot, seven-
teen yellow warbler territories were 
recorded, with many of the males paired 
with females. Other nesting species in-
cluded ash-throated flycatcher, bushtit, 
marsh wren, and Nuttall’s woodpecker. 
 Very few records exist in the vicin-
ity of Palisades for some of the species 
detected, suggesting these are at the 
limits of their normal ranges. The area 
also has potentially suitable habitat for 
the federal endangered southwestern 
willow flycatcher, although they were 
not detected.
 Despite the rich diversity of birds 
and other wildlife which are present, 
this complex desert river ecosystem is 
in need of a long-term restoration plan. 
Historically, nearly 200 acres of former 
agricultural fields on the site were ripar-
ian habitat. Today they are covered with 
non-native invasive plants. An especially 
pernicious invasive plant, perennial 
pepperweed, is established in much of 
the understory of the riparian wood-
land. This weed seriously impacts native 
plant populations. Illegal off-highway 
vehicle use and dumping on the prop-

erty is another issue which is actively 
being addressed. 
 MDLT and our partners plan to 
restore the riparian woodland and other 
native plant communities where they 
have been removed or degraded. SWCA 
environmental consultants conducted 
surveys in 2020 and are currently devel-
oping a restoration plan funded through 
a grant from the California Wildlife Con-
servation Board. Among other things, 
they have mapped the vegetation and 
soils, modeled the hydrology, measured 
the depth to groundwater at various 
locations, and conducted bird surveys. 
Reptile and Mohave River vole surveys 
are being conducted by other research-
ers. Groundwater well data and river 
flow models will inform which plants 
can be grown and how the riparian 
system should be managed.
 Restoration designs are expected 
to be presented to the public in the 
first half of 2021 as part of the Califor-
nia Environmental Quality Act (CEQA) 
process. MDLT is also examining ways 
of introducing compatible public access 
opportunities on the property for the 
high desert community, particularly the 
nearby cities of Victorville and Barstow. 
The ranch lies within a 30-minute drive 
for over 350,000 residents.
 Given the ranch’s importance to fish 
and wildlife, both the State of California 
and the U.S. Fish and Wildlife Service, 
along with their partners, sought to con-
serve the property for many years. West-

ern Rivers Conservancy purchased the 
Palisades Ranch in 2016, transferring 
ownership to the Mojave Desert Land 
Trust in October 2018. The acquisition 
was funded by the U.S. Fish and Wild-
life Service’s Cooperative Endangered 
Species Conservation Fund (Section 6 of 
the Endangered Species Act), generated 
from the Land and Water Conservation 
Fund, and by the California Wildlife 
Conservation Board. 
 MDLT has conserved 90,000 acres 
across the California desert since 2006. 
Executive Director Geary Hund views 
Palisades Ranch as one of the organi-
zation’s most important acquisitions to 
date. “It has huge potential as a refuge 
for wildlife, with a constant source of 
water in an increasingly arid landscape. 
Our long-term goal is to restore the site 
to more closely represent its historical 
condition as a verdant desert oasis sup-
porting a multitude of species represen-
tative of the Mojave River ecosystem.”
 The California Wildlife Conserva-
tion Board is a project partner in the 
restoration of Palisades Ranch.
 
Jessica Dacey is the Communications 
Director of the Mojave Desert Land Trust. 
A former journalist with the BBC and 
Swiss public broadcasting corporation, 
she joined MDLT in 2017. She is passion-
ate about the role the organization plays 
in safeguarding the desert for future 
generations.

Least Bell’s vireo spotted at Palisades Ranch. Photo by Justin Streit/SWCA
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UPDATES & LETTERS
Bears Ears National Monument – 
A Lingering Uncertainty
For the past three years, Tribes and allies have worked to de-
fend Bears Ears National Monument after the former Adminis-
tration reduced the size of the protected area by 85%. President 
Biden’s day-one order for a 60-day review of the downsizing 
of Bears Ears National Monument, along with Grand Staircase 
Escalante National Monument and a marine monument, is the 
first significant step towards restoring protections and co-man-
agement as envisioned by Tribes.
 The original request from the five Tribes of the Bears Ears 
Inter-Tribal Coalition (the Navajo Nation, Hopi Tribe, Ute Indian 
Tribe, Ute Mountain Ute Tribe, and Pueblo of Zuni) was for 
the protection of 1.9 million acres of federally-managed public 
lands in southeast Utah from development like mining and oil 
and gas drilling. As the new Department of Interior reviews the 
decision to slash Bears Ears from 1.35-million acres to 200,000 
acres, they must consider the requests from the Inter-Tribal 
Coalition, local municipalities, and conservation organizations 
to first restore the Obama-era boundary and then consider the 
Tribes’ original 1.9 million-acre proposal.
 President Biden’s swift order came when Tribes and con-
servation organizations were awaiting a judge’s decision on the 
reduction. Now, at President Biden’s direction, the new Attor-
ney General may stop the litigation, but the question would re-
main: does a president have the authority under the Antiquities 
Act to create and dismantle a national monument? Ultimately, 
Congress or the courts must clarify this to protect our nation’s 
layered cultural history, abundant biodiversity, and resplendent 
geology. Absent this certainty, many fear a “ping pong” effect 
and the resulting management challenges of the boundaries 
changing from administration to administration. 
 Regardless of these remaining questions, Tribal leadership 
is critical to the stewardship of the interconnected cultural sites, 
sensitive ecosystems, unique paleontology, and pristine night 
skies of Bears Ears. We look forward to a permanent solution 
that respects Tribal sovereignty and co-management.

Amanda Podmore, Contractor for the National Parks Conserva-
tion Association

Tribute to Bill Christian
A Conservationist Who Transformed the Amargosa
 When Bill Christian began working for the Nature Conser-
vancy in 2003 as Senior Project Director, the Amargosa River 
was at a crossroads. There were many threats to its unique re-
sources and stunning vistas, such as unregulated growth within 
the hydrological basin, a growing proliferation of invasive spe-
cies, ill conceived development, a dearth of legislative protec-
tion for its fragile resources and, worst of all, there was no local 
organization that could advocate for the land and its people. Bill 
had the wisdom and vision to transform this vulnerable region 

into a place that might achieve economic and environmental 
sustainability. As a lawyer he was aware of legal vehicles, such 
as conservancies with nonprofit status that could empower the 
area’s residents. In a short period of time after his arrival, the 
Amargosa Conservancy was incorporated and, under his guid-
ance, became a powerhouse for conservation and social change. 
Through a series of grants and collaborations the Conservan-
cy facilitated eradication of invasive plants, groundbreaking 
hydrological studies, restoration of damaged ecosystems, and 
many other needed changes. But most importantly, the Amar-
gosa Conservancy gave the community, and others who cared 
about the area, a seat at the table when decisions were made 
about the area’s future. He instilled in these companions a joy 
of life, a love of the land, and a way of solving old problems 
with new solutions. Bill’s vision truly transformed the Amargo-
sa into a more beautiful and a protected landscape. He passed 
on December 5, 2020 and his presence will be missed.

Susan Sorrells, Shoshone Village

Our Best Defense Against Climate 
Change: America’s National Parks 
America’s more than 400 national parks protect some of the 
most irreplaceable landscapes and cultural sites in the world. 
But nearly everything we know and love about our national 
parks is being destroyed by climate change. Parks are melting, 
burning and drying, and their historic structures and artifacts 
are crumbling as a direct consequence of a rapidly changing 
climate caused by human activity.
 Because national parks often occupy landscapes of climate 
extremes — high mountains, arid deserts, and the Arctic — they 
are more susceptible to warming temperatures and increased 
drought.1 The consequences are alarming, as climate change is: 
·  Doubling wildfires across the western U.S., including at Yo-

semite National Park;
·  Raising sea levels at parks like the Statue of Liberty National 

Monument and Everglades National Park;
·  Extreme temperatures are melting glaciers at Glacier Bay and 

Glacier National Parks; 
·  Eliminating namesake features at Saguaro and Joshua Tree 

National Parks; and
·  Threatening bird species at Death Valley National Park into 

extinction.2

 Our national parks are the canary in the coal mine. They 
are a warning for us to act immediately, or they and their 
surrounding communities will no longer exist the way we know 
them today. 
 National parks, public lands, forests and waters are also 
our country’s best defense against ongoing climate threats. Our 
public lands help capture and store carbon dioxide – a major 
driver of climate change – and provide critical migration corri-
dors for wildlife that must shift their habitats as a result of the 
warming climate. In order to protect these places and all that 



Outings

As a result of the coronavirus outbreak, all the Desert  
Committee outings have been canceled, and none will 
be scheduled in the future until the situation is clear 
and the National Sierra Club has given approval. For 
updated information visit the Outings section of the 
Desert Report website at desertreport.com. You may 
also want to consult with other groups that conduct 
recreational and service outings in the desert. 
Desert Survivors: www.desert-survivors.org
Friends of the Inyo: www.friendsoftheinyo.org
Friends of NV Wilderness: www.nevadawilderness.org

Join Us On The Desert Forum

If you find Desert Report interesting, sign up for the 
Desert Committee’s e-mail Listserv, Desert Forum. 
Here you’ll find open discussions of items interesting 
to desert lovers. Many articles in this issue of Desert 
Report were developed through Forum discussions. 
Electronic subscribers will continue to receive current 
news on these issues — plus the opportunity to join 
in the discussions and contribute their own insights. 
Desert Forum runs on a Sierra Club Listserv system.

SIGNING UP IS EASY
Just send this e-mail:
To: Listserv@lists.sierraclub.org
From: Your real e-mail address [very important!]
Subject: [this line is ignored and may be left blank]
Message: SUBSCRIBE 
CONS-CNRCC-DESERT-FORUM
YOURFIRSTNAME YOURLASTNAME
[this must fit on one line.]

By return e-mail, you will get a welcome message and 
some tips on using the system. Questions? Contact 
Stacy Goss, stacy.goss@comcast.net, (408) 248-8206

Future Desert Committee Meetings

The May meeting of the Desert Committee will not be 
held due to Covid-19 restrictions. The next meeting 
is tentatively scheduled for August 7-8, 2021, in the 
White Mountains although the Covid-19 pandemic may 
again require cancellation. Desertreport.com will carry 
this information along with information about planned, 
single-topic online presentations.
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they represent, sharp reductions in greenhouse gas pollutants 
are vital. And restoring and building our parks and public lands 
stronger for the future is key to combating the climate crisis. 
Our national parks are powerful places that unite and inspire 
us. We must utilize that power to build common ground, gal-
vanize a movement and take action to combat climate change 
now, so that our parks and public lands can continue thriving 
for generations to come. Learn more and join us in our efforts 
at the National Park Conservation Association at www.npca.org/
climate. 

(1) https://tinyurl.com/y8zh6pzz
(2) https://tinyurl.com/4dz5tcks

Stephanie Kodish, Senior Director & Counsel, Clean Air and  
Climate Programs for the National Parks Conservation  
Association (NPCA)

Visitation In National Parks
A letter received in response to a recent article in the Desert 
Report. - Editor

 Thank you for the contribution Desert Report is making. 
Thanks for Birgitta Jansen’s article about Mike Reynolds and 
also Ron Jarvis’s perspective. 
 I spent one week in Yosemite Valley in October 2019. I was 
deeply shocked. John Muir’s “hoofed locusts” are now “wheeled 
locusts”: bicycles, skateboards, scooters, cars, vans, big logging 
trucks, baby carriages, etc.. If we can’t get a handle on the mas-
sive influx of people and require certain standards, the Valley 
will be destroyed.
 The situation in the Valley starkly illustrates to me why 
our human species can’t save the planet: uncontrolled popu-
lation pressure and its effects like habitat destruction, wildlife 
extinction (flora and fauna), corporate greed-out-to-feed, loss of 
history and continuity, etc.. 
 Education is essential to saving the planet as well as well 
as saving one of the most beautiful mountain valleys on earth. 
Would-be visitors need to be regulated by quotas, and they need 
to be made players (partners, heroes) in saving the Valley and 
the planet. They need to understand that there are trade-offs 
between preservation and destruction. They should learn via 
educational materials on websites, posters, roadsigns, bro-
chures, books, and talks, why their collaboration with the NPS 
is necessary. Of course, strict quotas and reservations should 
be instituted and accompanied by such educational material, 
especially for those who equate freedom with license. 
 Dostoyevski said we always destroy the things we love. I 
hope that isn’t true.

Clae Styron, San Francisco, CA
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GREEN ENERGY MEETS MINING 
BY DAVID VON SEGGERN

THE RECENTLY APPROVED (2/20/2020) 
Sierra Club policy “Mining and Mining 
Law Reform Policy (including minerals 
for Clean Energy)” states in its opening 
sentences:
 Mining by its very nature is a dirty 
business and highly disruptive of the nat-
ural and human environment. It involves 
disturbing the terrestrial and/or marine 
environment with short term and long 
term negative impacts from all phases 
including exploration, development, min-
ing, milling, waste disposal, upgrading, 
transportation, and post-mining land use. 

It later states:
 Minerals and metals needed for 
the transition to 100% clean renewable 
energy worldwide and ultimately zero 
net carbon need to meet these same high 
standards [e.g., Initiative for Responsible 
Mining Assurance1] and there should be 
no waiving of standards to provide these 
minerals and metals. 

 Lithium is mentioned twice in this 
Sierra Club (hereafter “Club”) policy, and 
it is no secret that the Club has been one 
of the most aggressive non-profit organi-
zations in seeking the energy transition 
that will take us away from fossil fuels. 
Nearly everyone agrees that lithium bat-
teries will be an essential ingredient in 
that transition, primarily to fuel vehicles 
and to provide energy storage at sites 
of renewable (but inconstant) energy 
generation. 
 Lithium is number three on the 
periodic table, preceded by hydrogen 
and helium. It is also the first metal on 
the periodic table and is highly reac-
tive, meaning it combines with other 

elements readily to create compounds. 
In fact, lithium is simply not found in 
pure form in the Earth. It is rare and 
comprises only about 0.002 percent of 
the Earth’s crust by weight, at concentra-
tions of 20-70 ppm (parts per million). It 
is most often found as lithium carbonate 
(Li2CO3) or lithium hydroxide (LiOH). 
What makes lithium ideal for batteries 
is the combination of its low weight and 
its ability to readily give up an electron 
in becoming an ion – thus the name 
“lithium ion battery.”
 So where do we get lithium? The 
US has only one lithium mine, located 
in Clayton Valley, Esmeralda County, 
Nevada. Called the Silver Peak Mine, it 
is operated by Albemarle Corp.2 which 
has lithium sites around the world. The 
Silver Peak Mine is decades old, having 
started in the 1960s when lithium was 
assayed from silver-producing claims. 
Until recently the mine produced lith-
ium for various uses such as lithium 
soaps and greases, chemical reactions, 
tritium production, and pharmaceuti-
cals. As lithium mining has increased 
around the globe, the mine has seen its 
contribution to the world’s lithium pro-
duction shrink to 5% or less. The future 
of the Silver Peak Mine is uncertain 
due to economic viability and water 
availability, but recently Albemarle 
announced plans to double production.
 But the future of lithium mining in 
Nevada appears certain. The Nevada 
Division of Minerals states on its website 
of placer mineral claims in Nevada3 that 
“As of February 6, 2020 an estimated 
7,996 active placer claims, assessment 
year 2020, have been located in Nevada, 
presumably for lithium brine in eigh-

teen different hydrographic basins.” 
The words “lithium brine” should cause 
great concern, since the Silver Peak 
Mine uses an evaporative method to 
concentrate its lithium from pumped 
brines. The mine consequently has a 
very large footprint in Clayton Valley 
when viewed from space (Figure 1). Our 
barren Nevada playas are a landscape 
feature of great reverence, with the 
Black Rock Desert playa in northwest 
Nevada the focus of a National Conser-
vation Area where the famous Burning 
Man Festival occurs annually. How 
many playas are we willing to sacrifice 
to lithium brine evaporation pools? 
 Enter the Thacker Pass lithium 
mine in north-central Nevada, a pros-
pect owned by Lithium Americas Corp. 
It has recently gone through the NEPA4 
process to describe environmental 
impacts. This proposed mine sits in the 
McDermitt Caldera, a geologic feature 
that anchors the southwestern end of a 
series of calderas which spread north-
eastward to Yellowstone National Park 
over the past 17 million years. Figure 
2 is a basemap of the current topogra-
phy of the caldera, with Thacker Pass 
indicated in the lower part. Within the 
caldera, lithium was spewed out with 
other minerals in enormous volcanic 
eruptions, forming a rim. This rim was 
subsequently eroded inward to form 
thick sedimentary sequences with espe-
cially high lithium content. The defining 
character of McDermitt Caldera is that 
it remained a contained basin for a long 
period, much as the entire Great Basin 
has remained an inland basin with no 
drainage to the outside. Eventually the 
caldera was eroded such that it now 

Thacker Pass, Nevada
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drains to the outside. But the contained 
period was long enough to ensure that 
thick lithium-bearing deposits exist, with 
concentrations up to 100 times greater 
than in the Earth’s crust in general. 
 At first glance, the proposed Thack-
er Pass lithium mine appears to have 
much less environmental impact than 
the Silver Peak lithium mine. This pri-
marily is due to the fact that the lithium 
will be mined from a pit and processed 
as an ore into lithium carbonate, some-
what like typical gold mines in Nevada. 
This sounds ominous, but let’s compare 
Thacker Pass to the existing Silver Peak 
lithium mine. 
 The lithium carbonate extracted 
from ore at Thacker Pass may have lithi-
um concentrations of 2000 ppm or great-
er, or roughly two orders of magnitude 
greater than background concentrations 
in the Earth’s crust. (Compare 2000 ppm 
for lithium with the fact that gold ore is 
considered “high-grade” beginning at 8 

will not actually be disturbed. Adjusted 
for production rate, the Thacker Pass 
mine will produce 10-20 times more LCE 
than the Silver Peak mine per square 
mile of project area. The favorability of 
placer-ore mining of lithium over brine 
mining seems quite evident. 
 In addition, the consumptive water 
use of the two methods favors the placer 
production. In the NEPA documents, 
one sees that the Thacker Pass mine will 
consume approximately 5,200 acre-feet 
per year. The Silver Peak mine pumps 
about 12,000 acre-feet of water annually 6 
while producing much less lithium, as 
noted above. (It may be assumed that 
all the pumped brine water is lost in the 
evaporation process.) 
 In early 2020, we were alerted that 
a draft Environmental Impact State-
ment (EIS) would be soon prepared for 
the Thacker Pass mine. An accelerated 
schedule was put forth by the Bureau of 
Land Management (BLM), with rushed 
public meetings that were further neu-
tralized by remote participation forced 
by the coronavirus pandemic. The Toiy-
abe Chapter signed onto a May 15, 2020, 
letter to the BLM asking that the scoping 
comment period be extended and that 
the draft EIS not be released sooner than 
July 1. BLM responded positively to the 
latter request, and Lithium Americas re-
leased its draft EIS on July 29, 2020. But 
the short 45-day comment period on the 
draft EIS was to conclude on September 
14, 2020, so again this was protested on 
the basis of it being too short during the 
pandemic. This time the protest was to 
no avail. Lithium Americas released the 
final EIS on December 4, 2020. A Record 
of Decision approving the mine plan was 
issued by the BLM on 1/15/2021. 
 The Toiyabe Chapter submitted a 
12-page comment letter on the draft EIS. 
We did not, however, join in the very 
detailed 71-page comment letter submit-
ted by several parties led by Great Basin 
Resource Watch (GBRW). This was done 
in order to maintain our independence 
on this mine issue. We were also quite 
aware of the nexus between Club strat-
egy on the energy transition and this 
first lithium mine in the US to follow the 
lone producing Silver Peak mine. There 
were important issues with the EIS that 
we and GBRW wished to see addressed. 
Among others, these include amount of 
water use, wildlife displacement (espe-

ppm, a factor of 250 less concentrated.) 
At Thacker Pass, a process which relies 
on sulfuric acid to concentrate the lithi-
um out of the crushed ore will take place 
within an enclosed structure of relative-
ly small footprint compared to evapora-
tion ponds at the Silver Peak mine. 
 In its 2018 feasibility study5, Lithi-
um Americas estimated that the Thacker 
Pass mine could produce 30,000 tonnes 
annually of lithium carbonate equiva-
lent (LCE) in Phase I and 60,000 in Phase 
II. These figures have been repeated in 
the recent NEPA documents. In contrast, 
the Silver Peak mine had a production 
of approximately 5,000 tonnes of LCE 
in 2019, or about 1.5% of total world pro-
duction in that year. The land area taken 
up by evaporation ponds in Figure 1 
for the Silver Peak mine can be roughly 
estimated in Google Earth as 35 sq. mi. 
In the NEPA documents on Thacker Pass 
mine, the mine plan acreage is given 
as roughly 16 sq. mi., much of which 

Figure 1: A Google Earth view of Clayton Valley and the Silver Peak lithium mine. 
Pumped brine is flooded into evaporation ponds to concentrate the lithium product.
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cially the greater sage-grouse), threats 
to springs, and greenhouse gas (GHG) 
emissions.
 The GHG emissions are of interest 
because Lithium Americas touts the 
project as “carbon-neutral.” It is not as 
a whole. They will attempt to be carbon 
neutral at the sulfuric-acid plant (which 
will create electrical power using heat 
generated in a continuous reaction), 
but have ignored GHG emissions from 
the haulage of LCE out, the haulage of 
various supplies in, the mining of the 
pit, and the miscellaneous other uses of 
fossil fuels. In fact, their own estimate in 
the Final EIS (Appendix B, Table 3.9) is 
26,000 gallons per day average of diesel 
fuel for the total of mine operations. On 
a yearly basis, this amounts to 9.5M gal-
lons. Using Energy Information Agency7 
figures for overall consumption of pe-
troleum in Nevada, this mine would be 
responsible for 0.41% of Nevada’s entire 
annual consumption. This is substantial. 
We have no comparison figures for the 
Silver Peak mine, but assume it is much 
less there because (1) the sun does the 
evaporative work to concentrate the lith-
ium, and (2) pumping brine is much less 
energy-intensive than mining ore. Such 
a comparison will be important to make 
in the future when energy use estimates 
can be obtained for the Silver Peak mine.
 The Toiyabe Chapter position on the 
Thacker Pass mine has remained neutral 
during the NEPA process. This stance 
was approved by the Club’s Vice-Pres-
ident for Conservation and by leaders 
of the Program Department. Although 
there are clearly impacts with this mine 
plan, there are several reasons the Club 
has chosen not to oppose. The chapter 
has, for some years, depended on GBRW 
(formerly Great Basin Mine Watch) to 
deal with the glut of environmental 
issues related to mining. And we are 
mindful that there are many hurdles 
that the Thacker Pass lithium mine must 
pass in addition to the EIS. These hur-
dles are in the form of permits managed 
by the Nevada Department of Environ-
mental Protection, the State Engineer 
(water), and of course the BLM. There 
are opportunities for public involvement 
at all these hurdles, and we shall be 
vigilant. 

 The Club has already felt the sting of promoting renewable energy and the con-
sequent issues arising from large-scale solar and wind farms. This is a difficult path 
to navigate. Now, with the need to mine large quantities of lithium for the energy 
transition, the Club should develop the capacity to ensure that such critical-mineral 
mining is done responsibly. The Toiyabe Chapter favors the principles put forth by 
the Initiative for Responsible Mining Assurance (IRMA) and their certification method 
to achieve those principles, which is much like LEED certification8. The Club’s Mining 
Policy referenced above in fact embraces IRMA with:
 “Where mining is necessary it must be compliant with high-bar environmental and 
human rights standards such as the Initiative for Responsible Mining Assurance (IRMA) 
Standard for Responsible Mining…”

The energy transition cannot be achieved at no cost to the environment and other 
related factors, but we must work to minimize that cost. 

David von Seggern, Ph. D., is a retired seismologist from the Nevada Seismological 
Laboratory at the U. of Nevada, Reno. He previously worked in the oil and gas explo-
ration field and before that on detection and characterization of underground nuclear 
explosions. Dr. von Seggern is a former chair of the Toiyabe Chapter and closely follows 
conservation and environment issues in Nevada. 

References cited in this article may be found in the Notes section on the Desert Report 
website at www.desertreport.org.

Figure 2: General location of the Thacker Pass lithium mine within the 
17-million-year-old McDermitt Caldera of north-central Nevada.



To receive Desert Report please see details on the back cover. Articles, photos, and 
original art are welcome. Please contact Craig Deutsche (craig.deutsche@gmail.com, 
310-477-6670) about contributions well in advance of deadline dates: February 1, May 1, 
August 1, and November 1.

OUR MISSION
The Sierra Club California/Nevada Desert Committee works for the protection and con-
servation of the deserts of California, Nevada, and other areas in the Southwest; monitors 
and works with public, private, and non-profit agencies to promote preservation of our 
arid lands; sponsors education and service trips; encourages and supports others to work 
for similar objectives; and maintains, shares, and publishes information about the desert.

DESERT REPORT IS PUBLISHED BY SIERRA CLUB 
CALIFORNIA/NEVADA DESERT COMMITTEE 

EDITORIAL STAFF 

MANAGING EDITORS 
Craig Deutsche
Craig.Deutsche@gmail.com
310-477-6670

Birgitta Jansen
birgittajansen@gmail.com

CO-EDITORS 
Liz Crumley
Xidawa66@gmail.com

Nathan Krumm
nathankrumm@live.com

CIRCULATION
Stacy Goss
stacy.goss@comcast.net
510-206-3760

OUTINGS EDITOR
Kate Allen
kj.allen96@gmail.com
661-944-4056

GRAPHIC DESIGN
Jason Hashmi
jh@jasonhashmi.com
626-487-3791

WEBSITE
Barry Boulton
rbarryboulton@gmail.com

 OFFICERS

CHAIR
Terry Frewin
terrylf09@gmail.com
805-966-3754

VICE CHAIR
Joan Taylor
760-778-1101

OUTINGS CHAIR
Kate Allen
kj.allen96@gmail.com
661-944-405

COORDINATORS

DESERT WILDERNESS 
DESIGNATION AND 
PROTECTION
Terry Frewin
terrylf09@gmail.com
805-966-3754

PANAMINT/INYO 
MOUNTAINS
Tom Budlong
tombudlong@roadrunner.com
310-963-1731

Laura Cunningham (Nevada)
bluerockiguana@gmail.com
775-513-1280

NEVADA MILITARY ISSUES
Wynne Benti
wynnebenti@gmail.com
760-920-6616

NEVADA WATER ISSUES
John Hiatt
hjhiatt@gmail.com
702-361-1171

CALIFORNIA WILDERNESS 
DESIGNATION AND 
PROTECTION
Vicky Hoover
vicky.hoover@sierraclub.org
415-928-1038

CALIFORNIA  
ENERGY ISSUES
Joan Taylor
760-778-1101

NEVADA  
ENERGY ISSUES
Laura Cunningham
bluerockiguana@gmail.com
775-513-1280



Non-Profit
Organization
U.S. Postage 
PAID
Los Angeles, CA
Permit No.
36438

PUBLISHED BY
California/Nevada Desert Committee of the Sierra Club
3250 Wilshire Blvd #1106
Los Angeles, CA 90010

RETURN SERVICE REQUESTED

DONATE & SUBSCRIBE

We don’t charge subscribers for our publication, so any amount helps. To make a tax-deductible contribution, 
make a check payable to Sierra Club Foundation with “Desert Report” in the memo field, and mail to 

Stacy Goss, 293 Maria St., Santa Clara, CA 95050.
To donate online, go to www.desertreport.org and use the PayPal link in the right column. (This option is not tax-deductible.)

To receive Desert Report by mail, please send your name and mailing address to Stacy Goss at stacy.goss@comcast.net.

All policy, editing, reporting, and design at Desert Report is the work of volunteers. 
Please consider a donation or even become a Sponsor ($100 donation) online at

www.desertreport.org

DESERT REPORT


