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ADVOCATES FOR MONO LAKE MAKE A DIFFERENCE

BY GEOFFREY MCQUILKIN

PROTECTION AND RESTORATION

L
Located high in the California’s Eastern Si-
erra, Mono Lake is an oasis for migratory 
birds, a popular destination for photogra-
phers and outdoor adventurers, and the 
source of a legendary piece of California 
water history. 
 Mono Lake’s salty, alkaline waters 
support a unique ecosystem — instead 
of fish, a population of alkali flies and 
endemic brine ship numbering in the 
trillions create a vast food resource for 
nesting and migratory birds. More than 
1.5 million Eared Grebes arrive each fall, 
relying on the lake as a vital resource on 
their southbound migration. Wilson’s and 
Red-Necked phalaropes similarly thrive 
on the lake’s plentiful food sources, molt-
ing feathers and fattening up for non-
stop journeys to South America. Tens of 
thousands of California Gulls nest on the 
lake’s protected islands, creating one of 
the world’s three largest nesting colonies.
 Mono Lake is well known as a place 
for birdwatching, photography, hiking, 
and nature exploration. Tufa towers, 
formed of calcium carbonate deposited 
when springs mix with the unusual lake-
water, rise from the lake creating scenic 
wonders set against the precipitous east-
ern slope of the Sierra Nevada.
 All of this was threatened by ex-
cessive diversion of water to the City 
of Los Angeles from Mono’s tributary 
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South Tufa Towers at sunrise
CONTINUED ON PAGE 16
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In the early Thursday morning of April 6, 2017, eight people, in-
cluding two Inyo County supervisors and two photographers, 
were standing at the Furnace Creek airport hangar eagerly 
scanning the sky. They were waiting for Bruce Gordon and Jane 
Pargiter to arrive in their Cessna 210. Bruce and Jane operate 
the non-profit EcoFlight, whose mission is to support conserva-
tion of ecologically sensitive areas. When a conservation group 
needs the compelling aerial view of a landscape, Bruce and Jane 
will provide the bird’s eye view, allowing the landscape to have 
a voice. 
 A few months earlier, Tanya Henderson, Director of the Am-
argosa Conservancy, was approached by the Conservation Land 
Foundation to see if she would be interested in a flight over the 
Amargosa Basin for educational purposes. And they were willing 
to fund the venture. It did not take Tanya long to decide. She 
immediately understood that this was a great opportunity to get 

BY BIRGITTA JANSEN

THE AMARGOSA VALLEY
DIFFERENT PERSPECTIVES FROM ABOVE AND BELOW
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Looking North at the main gorge of the Amargosa near Shoshone. The main river valley is at the upper left and the 
tributary with China Ranch to the upper right.

a different perspective on the Amargosa Valley. She especially 
wanted the Inyo County supervisors to see the uniqueness of 
this land – the home of their constituents. “One does not get this 
perspective from the ground. People see endless miles of desert 
scrub and conclude that this is empty desert with nothing in it” 
she explained. However, the Amargosa Valley does have some-
thing quite unique; a mysterious river flows through it. 
 To see the area from the air is fascinating. The expansive, 
sweeping landscape in every shade of brown has startling long, 
narrow sections of intense green where the life-giving water 
flows. Passengers on the plane were glued to their windows say-
ing “Wow – just look at that!” 
 The China Ranch Date Farm is on a perennially flowing tribu-
tary of the Amargosa River named Willow Creek, and was clearly 
visible from the air. The sharp contrast between the vivid green 
surrounded by severe desert is exactly what attracted Brian 
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Brown, China Ranch’s owner, many years 
ago. Brian first saw the ranch when his fa-
ther and aunt bought it in 1969. He was 
sixteen years old at the time, and he knew 
even then that he wanted to get to know 
this place. Ten years later his wish came 
true. He and Bonnie, his wife and partner, 
moved to the ranch to try to make a go of 
it. He has come to know and love the river 
and the area around it. 
 The Amargosa River is a capricious 
river with many different facets. Brian 
knows about that. He recalled one expe-
rience that is still very vivid for him. “In 
August of 1983 we had tremendous flash 
floods. It blew out every road in the area. 
I was here at that time. We heard this pe-
culiar noise and a big ‘kaboooom’ so we 
walked down to the river to see. What 
we saw was a huge piece of mudbank 
that had dropped off into the river like 
the calving of an iceberg. Then we heard 
more house-sized pieces of sediment col-
lapsing into the river. It was spectacular. 
There was so much water. The sound was 
deafening. The river carried away the ex-
isting landscape and then scoured out the 
channel. It completely changed the area. 

I knew that I might never see this again in my life time and thus far I haven’t. It was the 
most stunning experience that I can remember. I was awestruck and impressed by the 
power of nature and the complete unpredictability of it. I’ve seen this river become the 
size of the Colorado River. One day it is this little thing that you step over, and then sud-
denly it is dangerously wide, and by the next day it’s gone again. That juxtaposition is 
astonishing. Greenery, life, and water — it’s a profound experience. The ecosystem, with 
the river at its center, is amazingly diverse. There are three species of endangered birds 
that come to nest in this area. There are a lot of beautiful places on this earth. This is one 
of them.”
 Bill Christian is also very familiar with the Amargosa Valley because he is the Nature 
Conservancy’s Project Director for this area. He pointed out that: “The area is incredibly 
important biologically. The river makes it a beautiful, vibrant place with amazing bird life. 
It is a distinctive resource in the desert; one of the most amazing spots. I love the river.“ 
Not surprisingly the area is of great interest to hydrologists. The casual observer, who 
sees expansive dry desert land that receives only a few inches or rain annually, has no 
idea as to the complex water system underneath the surface. 
 Wayne Belcher, a hydrologist with the U.S. Geological Survey, explained: “For much 
of the Amargosa River’s 150 miles, from the spring-fed upper reaches in the Oasis Val-
ley to its terminus at Death Valley’s Badwater, the water flow is underground. Along its 
course are multiple springs that contribute water. However there is usually not enough 
water in the system to sustain the above-ground flow. Instead, the water sinks deeper 
into the gravel beds until sections of impermeable bedrock force the water to the sur-
face. The river flows above ground for approximately seven miles in Beatty after which it 
goes underground again only to re-emerge as a perennial stream for nearly thirty miles 
from the Shoshone wetlands to Sperry Canyon just north of the Dumont Dunes. Those 
nearly thirty miles are protected as a National Wild and Scenic River. Then it goes under-
ground again as it loses water through infiltration, riparian vegetation, and evaporation 
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The town of Tecopa in mid-ground with the Resting Spring Range behind.

CONTINUED ON PAGE 5
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Taken from Father Crowley Lookout Point on the west sid.
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THE BURNING QUESTION
BY RICHARD H. BALDWIN

the burning occurring in Imperial County is crop waste from harvested fields. A small 
amount of tree waste is also burned.
 Sometimes there are alternatives to agricultural burning. They are limited to certain 
materials, and money usually becomes the limiting factor. For example, years ago rice 
growers and researchers in the Sacramento Valley came up with ways to handle rice 
straw and stubble disposal without burning the fields and without catastrophic diseases 
destroying the fields. That was a multi-year effort. Tree trimmings can be ground up and 
used for mulch, but usually at a greater expense than burning.
 The United States Environmental Protection Agency (EPA) has established health-
based ambient air quality standards for particulate matter (PM). There are two stan-
dards. One applies to fine PM that is at or below 2.5 microns in diameter (PM2.5), and 
one to suspended particles that are at or below 10 microns in diameter (PM10). The 24 
hour PM2.5 standard is 35 micrograms per cubic meter (µg/m3), and the annual stan-
dard is 12.0 µg/m3. The 24-hour standard for PM10 is 150 µg/m3. The EPA has classified 
Imperial County as a Serious Non-attainment Area for PM10 (1), and Moderate Non-at-
tainment for a portion of the county for PM2.5 (2).
 PM10 consists of inhalable solid and liquid droplets. For comparison, the diameter of 

Residents in the Salton Sea and Imperial 
County areas have raised concerns about 
air quality impacts from burning agricul-
tural waste. These concerns are about 
health problems, including increased 
asthma attacks, which they believe are 
related to smoke from these fires. Their 
concerns are related primarily to fine par-
ticulate matter (PM) which is generated 
by burning agricultural waste. This article 
addresses these concerns and the pro-
cess of how agricultural burning is man-
aged in California.
 First, state law, California Health & 
Safety Code (HSC), mandates that agri-
cultural burning be allowed throughout 
California, with some restrictions (HSC 
Section 41850). In other words, local air 
pollution control agencies can control ag-
ricultural waste burning, but cannot pro-
hibit it.
 Throughout California, agricultural 
burning is allowed only on “burn days.” 
A burn day is permissible only when me-
teorological forecasts indicate favorable 
conditions for dispersion of smoke from 
these fires. A favorable condition means 
that smoke will rise, and is not likely to 
drift into populated areas. In Imperial 
County, the air district works with the Cal-
ifornia Air Resources Board (ARB) to make 
burn day declarations.
 The air agencies control what types 
of waste can be burned and how it can be 
burned. For example, burning tires in ag-
ricultural waste fires is prohibited. Piles to 
be burned must be dry, and clear of trash 
and dirt, to maximize clean burning and 
minimize smoke generation. Pile burning 
is used primarily to dispose of prunings 
from tree waste, and, at times, dispos-
ing of entire trees. Field burning - when 
an entire field is burned with the waste 
in place after a crop has been harvested 
- is treated in a similar fashion. Most of 

AIR QUALITY ISSUES RELATED TO AGRICULTURAL BURNING

CONTINUED ON PAGE 22
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A field burn under preferred conditions when the smoke rises vertically
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on its journey into Death Valley National 
Park. The Amargosa River is part of an 
intricate and very complex water system 
that even includes run-off from the Spring 
Mountains, nearly 100 miles away.” 
 Hydrologists continue to actively 
study the area because there are many 
aspects of this complex hydrological sys-
tem that are still not well understood. 
Wayne made one more comment with a 
big smile on his face: “I love this river”.
 For naturalists and hydrologists this 
is a wondrous place. But the river is not 
the whole story of the Amargosa Valley. 
Retired USGS geologist Marith Reheis 
mentioned the amazing geological histo-
ry of the area surrounding the Amargosa 
River which has been studied in depth by 
many geologists. She said that: “The geo-
logical history goes back to the Precam-
brian. Active tectonics (movement of the 
earth’s plates) are also part of the story.” 
 Geologist Marli Miller, University of 
Oregon, talked about the Amargosa Val-
ley’s geology. She enthused: “I think the 
Tecopa lake beds are most interesting. 
They date back two million years to the 
beginning of the Pleistocene. When you 
look at the lakebeds you can imagine 
this area filled by a lake before becom-
ing eroded by the Amargosa River. At the 
base of these lakebeds are old layers of 
Yellowstone ash. The rest of the beds are 
younger. There were wet times and dry 
times. These beautiful lakebeds have not 
been studied by many people in detail. 
The Basin and Range Province is filled 
with these lakebeds in the valleys, but it 
is unusual to see them so well exposed. 
These are old lakebeds, and to be able 
to see them like this is impressive. They 
certainly make a very dramatic landscape. 
Also preserved in the area are complete 
sequences of rocks from the earliest  
time of the Cambrian Era. In fact, rocks 
range from Precambrian (the oldest rocks 
on earth) through to the Cenozoic in age 
(the youngest rocks). This stratigraphy 
in the mountain ranges is beautifully  
exposed; you can see them from the Am-
argosa Valley. Many geologists from all 
over the world come into the area to learn 
and study.” 
 Laura Cunningham, author of “A 
State of Change: Forgotten Landscapes 
of California” and long-term resident of 
Beatty, Nevada, had this to say about the 

Amargosa Valley: “What is so unique about this area is that it is still relatively pristine. 
Look at the Silurian Valley for example, which is part of the Amargosa drainage system. 
There are hardly any roads and not a lot of development. A while ago someone from 
BLM commented to me that there are busloads of tourists that come through the area 
on their way to Death Valley. She told me about one group from Asia who were especially 
impressed with the landscape because of the lack of human intrusions. The visitors said: 
‘There’s nothing here. That’s so valuable. We don’t have that where we come from. We 
don’t have expanses of landscapes without people.’”
 Laura continued: “The west Mojave Desert is equally beautiful, but much more 
developed. You can really see the difference. There are not many large, undeveloped 
chunks of land left in the southwestern deserts. In that way, the Amargosa Valley is 
unique. To visitors these unbroken viewscapes have a ‘wild west’ feeling. To them it is a 
great adventure to be traveling through these lands.” 
 Brian Brown has noticed that: “Visitation to this area is increasing. Values have really 
changed in the last 20, 30 years or so. People are beginning to appreciate that the desert 
is a functioning biological community and not a dumping ground. That huge value shift 
also has an impact on the local economy, because if we are going to make a living here 
and the desert is all crapped up, who will want to come and see it?” Now the long term 
residents and professionals who have come to know the area, frequently comment: “I 
love the river; I love this place.” Indeed, there is much to love.
 And the passengers of the small Cessna that circled for a brief while above it all? 
“What an incredible landscape!” someone said. Others agreed with smiles on their faces.

A heartfelt “THANK YOU!” to the each interviewee who contributed to this article.

Birgitta Jansen has volunteered in Death Valley National Park since 2008. Currently she and 
her husband, photographer Neal Nurmi, are working together documenting Death Valley’s 
backcountry cabins and other structures. In the June 2017 issue it was mentioned that Birgitta 
is the volunteer coordinator in Death Valley National Park. She has recently pointed out that 
she is NOT in that position but does coordinate the Sierra Club Desert Committee Service Trips 
in Death Valley together with Kate Allen.

THE AMARGOSA VALLEY

CONTINUED FROM PAGE 3
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The south end of Death Valley where the Amargosa is swinging from its 
journey south toward its eventual destination near Badwater.
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RAVENOUS RAVENS IN THE DESERT
BY TARA CALLAWAY

“WHY DON’T YOU FEED RAVENS TO KEEP THEM 
FROM EATING DESERT TORTOISE?”

I posed a question to high school students 
during a presentation on desert tortoise 
at Joshua Tree National Park in 2016: How 
would you deal with the issue of ravens 
eating desert tortoises? I received a mul-
titude of feasible answers, which showed 
me that these students understood the  
issue. However, when I heard the re-
sponse, “Why don’t you feed ravens to 
keep them from eating desert tortoises,” 
I was taken aback.
 I have worked as an Interpretive 
Ranger for the National Park Service, and 
it has been ingrained in my head to not 
feed the wildlife and to prevent park visi-
tors from doing it as well. The student’s re-
sponse seems logical, and it clearly under-
scores the gap in outreach and education 
that we face in addressing the impact of 
ravens on desert tortoises. If we fed them, 
they would be full and leave the desert 
tortoise alone, right? Well not quite, but 
I wish the solution was that simple! I told 
the students that feeding them is not the 
answer and why – they already have plen-
ty of natural food sources like lizards and 
bird eggs. In addition, human food and 
agricultural wastes, which can be lumped 
into “human-caused subsidy sources,” 
have been major factors in the exponen-
tial growth of raven populations over the 
past four decades. Feeding them is really 
the last thing we want to do. While their 
numbers are elevated in the desert due to 
human-caused subsidies, they will contin-
ue to eat an enormous number of juvenile 
desert tortoises.
 After the presentation, I went home 
and reflected on all of the students’ ques-
tions and answers. Mostly, I thought 
about how the students were surprised 
that ravens prey upon juvenile desert tor-
toises and that the raven population has 
grown 1,500% since the 1970s. Early ex-
plorers documented rarely seeing ravens CONTINUED ON PAGE 22

in the Mojave Desert, but that is sadly no longer the case. As an Endangered Species Bi-
ologist for the U.S. Fish and Wildlife Service, I believed everyone in the desert knew these 
facts. As professional biologists, we are often unaware that the public is not as focused 
on the same issues we are. However, if students living in the desert their whole lives 
didn’t know that ravens are eating our precious desert tortoise (California’s state reptile!) 
and that raven numbers have skyrocketed in the last 40 years, we obviously need to get 
to work to get the word out.
 Outreach and environmental education cannot be underestimated in their power. 
If all students, and subsequently their parents, knew about ravens preying upon desert 
tortoises and why ravens are a huge problem, then a monumental change could occur in 
the desert. Perhaps people would ensure their garbage lids were closed to prevent trash 
being picked apart by ravens or blown across the desert. Maybe people wouldn’t feed 
ravens in their backyards. I bet more than a few people would reconsider leaving their 
leftover food next to an overfilled trash can at a gas station where ravens were perched 
nearby waiting for them to leave.
 Getting the word out isn’t as easy as it sounds though. Sure, you could print bro-
chures and post some educational pieces on social media, but the people reading the 
brochures and following your Facebook accounts are already on board with your mes-
sage. They know that feeding ravens equals more ravens in the desert, which conse-
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Raven eating a juvenile tortoise in Joshua Tree National Park
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quently means more predated desert tortoises. The question is: 
How do we reach people who don’t routinely think about desert 
tortoises and environmental issues in the desert?
 In partnership with The Living Desert Zoo and Gardens in 
Palm Desert, a part of my job with the Fish and Wildlife Service 
is to get the word out to people in rural desert towns and cities. 
This includes the use of social media, local events, outreach to 
recreational groups, interpretive signage, and any other means 
we can envision. If we can help desert dwellers make the con-
nection of their leftover food equaling more ravens and subse-
quently less desert tortoises, then we are on a path to helping 
the desert tortoise survive another generation. 
 Beyond outreach and environmental education, we have still 
more work to do to reduce raven populations in the desert. Here 
is what “we” are doing, and by “we”, I mean numerous govern-
ment employees, conservation organizations, contractors, and 
desert residents. We are monitoring ravens throughout the Cali-
fornia desert in an attempt to understand more about them. For 
example, data is being collected in conservation areas on their 
nest locations, fledgling success, and nesting substrates. We 
hope this data can help guide management actions that would 
keep ravens from accessing human-caused subsidy sources 
through deterrence methods or by “teaching” ravens that desert 
tortoises should not be a meal. Because ravens are one of the 
most intelligent birds in the world, we hope they learn this lesson 
quickly and pass on the message. 
 Speaking of human-caused subsidy sources, we are also 
trying to either remove subsidies or greatly reduce their impact. 
This includes removing defunct powerlines used as nesting sub-
strates in pristine desert tortoise habitat or replacing open trash 
bins with wildlife-proof bins. We know that flashing a green laser 
at ravens causes them to abandon feeding areas without injur-
ing them; maybe farmers can strategically use lasers to protect 
their crops and reduce the ravens’ food supply. If we can get all 

the folks in the desert to reduce or remove human subsidies, we 
could rapidly reduce raven abundances. Ravens are an issue all 
across the west, but our goal is to make the desert a less ideal 
place for them. 
 Decreasing human-caused subsidies is vitally important to 
reducing raven overpopulation, but cannot be done without out-
reach to and environmental education of desert dwellers. The ra-
ven issue is a complex, evolving issue and literally involves a mov-
ing, hyper-intelligent target inhabiting millions of acres. Without 
everyone’s cooperation (and honestly, their enthusiasm as well) 
in limiting raven populations, the desert tortoise is going to have 
a very bumpy ride towards recovery. How can you help? Stash 
your trash and leave no trace!
 Desert tortoise recovery is one of my main responsibilities 
as an Endangered Species Biologist with the U.S. Fish and Wildlife 
Service. To support desert tortoise recovery, I need to get people 
connected, find funding for recovery projects, and provide out-
reach and environmental education across the desert. I appre-
ciate any and all help! My goal is that within 5 years’ time, stu-
dents are no longer surprised by the fact that ravens eat desert 
tortoises or that the superabundance of ravens is harming other 
species. My goal is that the students will be telling me what they 
are personally doing to reduce raven numbers or other ways they 
are helping desert tortoise. 
 The findings and conclusions in this article are those of the 
author and do not necessarily represent the views of the U.S. Fish 
and Wildlife Service.

Tara Callaway has worked as an Interpretive Park Ranger for Joshua 
Tree and Mount Rainier National Parks and currently works for the 
USFWS Palms Springs Field Office as an Endangered Species Biolo-
gist. In her free time, she’s hiking and traveling with her husband 
Bret and their 4 month old baby boy, Cedar.
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Ocotillo patch in Joshua Tree National Park

Taken in Death Valley National Park. The raven was 
watching the author eat and waiting for food to be 
left behind. 
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BY TOM EGAN

CONSERVATION PLANNING IN THE 
CALIFORNIA DESERTS 

C 
California’s Regional Conservation Investment Strategy (RCIS) Program is based upon 
California Assembly Bill 2087, adopted as state law in 2016. It is a science-based, volun-
tary approach to directing mitigation as conservation investments in specifically defined 
regions. The RCIS Program does this by identifying and prioritizing regional conserva-
tion actions for a select group of focal species; and using this “toolbox” information as a 
basis in supporting advance mitigation opportunities. 
 Advanced mitigation refers to authorized project mitigation required for surface 
disturbance impacts (i.e., measures employed to avoid or minimize resource impact) 
including compensatory mitigation (i.e., measures used to offset unavoidable impacts) 
secured in advance of impact occurrence. The Program authorizes use of an approved 
conservation strategy to create mitigation credits, which can in turn be used to fulfill 
mitigation actions associated with permitted surface disturbance actions. The goals of 
the program are (1) to improve environmental outcomes by consolidating potential com-
pensation needs from multiple projects in a given area and investing them strategically 
to address conservation priorities; (2) to enhance project delivery outcomes by having 
appropriate mitigation in place when needed; and (3) to improve mitigation outcomes 
by having better planned and delivered mitigation that is both successful and compliant 
with all permitting authorities.  
 RCIS planning components include development of the conservation strategy itself 
(i.e., purpose, objectives, processes); preparation of an optional regional conservation 
assessment (RCA), which can greatly inform this planning; and completion of individ-
ual mitigation credit agreements (MCAs) that project proponents can utilize in fulfill-
ing permitting requirements. Each RCIS is sponsored by a state agency and final plan 

products are approved by the California 
Department of Fish and Wildlife (CDFW). 
Completed RCIS documents can be used 
in state or federal permitting actions, but 
do not alter or replace these agencies’ 
permitting authorities and options for 
project authorization. 
 So is this merely another plan for our 
already-overloaded bookshelves, nary a 
dusty page to be turned in seeking real 
world application? We sincerely hope not. 
One might ask why does any addition-
al planning need to be done at all in the 
California Deserts, particularly following 
the extensive bioregional planning con-
ducted by the Bureau of Land Manage-
ment (BLM) for the 2016 Desert Renew-
able Energy Conservation Plan (DRECP); 
the 2001-2004 Northern and Eastern 
Mojave (NEMO) Plan, the 2002 Northern 
and Eastern Colorado (NECO) Plan, the 
2002 Coachella Valley Plan; the continu-
ing 2003-2019 saga of the West Mojave 
(WEMO) Plan, or the bedrock 1980 Cali-
fornia Desert Conservation Area (CDCA) 
Plan? One might even question why a 
new type of planning is taking place when 
a Natural Community Conservation Plan 
(NCCP), Habitat Conservation Plan (HCP) 
or county general plan amendment could 
be prepared. Perhaps most importantly, 
who benefits from such planning, and will 
it finally result in actual on-the-ground 
application, or merely continue a cycle of 
unending planning?   
 There are few simple answers to 
these many questions. While considerable 
planning has been completed for public 
lands in the California Deserts, this is sel-
dom the case for interspersed or adjacent 
private lands. Further, the conservation 
of several species and at-risk habitats are 
dependent on long-term management 
of specific private land acreage-actions 
which cannot be achieved on public lands TO
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Private lands along the Mojave River north of the San Gabriel Mountains

 REGIONAL CONSERVATION INVESTMENT STRATEGY PROGRAM
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alone. Additionally, while securing appropriate land ownership is often a primary con-
servation objective; other actions or land management changes are often needed-from 
securing adequate water for habitat functionality to maintaining a particular agricultural 
crop rotation to benefit certain wildlife. 
 A landscape-scale approach to mitigation is needed nationally to identify key re-
gional conservation priorities-one that identifies previous investments and encourages 
private investment. An approach that facilitates the early integration of mitigation con-
siderations in project design and ensures durability, transparency, and consistency. The 
Federal government has recognized this in recent years, as evidenced by several agency 
memoranda and even a 2015 Presidential Memorandum directing agencies to promote 
landscape-scale advance compensatory mitigation policies. 
 Now development of a NCCP or HCP in some localities could go a long ways towards 
furthering regional conservation planning. However, such planning is regulatory and 
binding, fairly costly, and takes numerous years to finalize; as opposed to the 6-9 month 
time frame to complete a voluntary, non-regulatory, and relatively inexpensive RCIS. Yet 
both NCCPs and HCPs can be significantly enhanced with RCIS planning; and must be 
considered in all RCIS efforts. County general plan amendments too, have also been initi-
ated to address resource conservation, as well as renewable energy development. These 
efforts are all best-informed by identifying high value regional conservation objectives 
as is done with RCIS planning; discerning habitat connectivity between the supporting 
public and private lands; and undertaking procedures which facilitate least-conflict de-
velopment while retaining the environmental qualities of these lands. 
 All stressors to selected focal species and their habitat are described in a RCIS. Goals 
and objectives are also assembled to address conservation of these elements in light 
of historic and current impacts, as well as projected threats. Plan components include 
a consideration of local development in the planning area into the foreseeable future. 
Encompassed mitigation and conservation banks which provide mitigation fulfillment 
opportunities are also summarized.
 Successful RCIS planning includes (1) delineation of a multi-jurisdictional approach 
(i.e., how RCIS options relate to permitting); (2) inclusion of appropriate background di-
rection, as well as existing bioregional planning requirements and land trust program 
concerns; (3) identification of the highest resource value lands (private & public) rela-
tive to advancing conservation; (4) use of existing biotic information and identification 
of mitigation opportunities; (5) selection of appropriate planning boundaries and focal 

species; (6) use of a collaborative data 
analysis portal providing opportunity for 
stakeholder collaboration; (7) promotion 
of maximal stakeholder engagement; 
and (8) identification of conservation land 
mitigation standards to ensure long-term 
surety of conservation investments.
 Conservation actions can include 
land acquisition by mitigation banking 
and land trusts, habitat improvement, 
or enhanced conservation land protec-
tion. Specific mitigation applications may 
potentially be available for use on select 
public lands. The Program also provides 
a platform for advance mitigation rela-
tive to infrastructure development and 
grant expenditure-related projects; based 
on an intent of maximizing and comple-
menting existing regional conservation 
investments. 
 American citizens, county residents, 
private landowners, agency personnel, 
development interests and mitigation 
land trusts all benefit from comprehen-
sive conservation planning and imple-
mentation that directs mitigation invest-
ments in a coordinated fashion. Four RCIS 
planning efforts are currently underway 
in California out of an eight projects cur-
rently allowed under relevant legislation. 
This includes the Antelope Valley Pilot 
Project in the western Mojave Desert of 
Los Angeles County. A “trailer” bill has 
been submitted to amend supporting 
legislation by removing the program’s 
sunset date of 2020 and to ensure that 
any state water or transportation agency 
request for RCIS approval is not limited. 
Other RCIS efforts are being considered, 
including desert lands planning in San 
Bernardino and Kern counties. It is hoped 
these landscape-scale planning efforts 
will correct shortcomings in regional con-
servation, build on existing investments, 
and address conservation challenges 
presented by inadequate habitat linkage 
connectivity, renewable energy develop-
ment, invasive species, climate change, 
and community growth.

Tom Egan is the California Desert Represen-
tative for Defenders of Wildlife. He is an ecol-
ogist by trade, an environmental activist by 
nature, and is working with involved Mojave 
Desert Counties relative to Regional Conser-
vation Investment Planning.
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Riparian Woodland at Palisade Ranch on the Mojave River
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BY EMILY BROOKS AND DANIEL WINKLER

ADAPTING TO EXTREMES
DESERT COMMUNITIES AND WATER SCARCITY

S
Southern California, like much of the desert southwest, has re-
cently emerged from a decades-long drought that impacted not 
only natural systems, but also the desert economies and com-
munities that rely on them. This year, as the drought “state of 
emergency” came to a close, desert regions saw a superbloom 
of wildflowers in response to dramatic winter rains in places that 
had been dry for years. The superbloom was a welcome event, 
but it also focused residents’ concerns about the future of their 
communities under climate change. Topics like the precarious-
ness of seasonal economies, control of tourism-oriented growth, 
and planning for the future under environmental uncertainty 
gained traction in mainstream media. 

 Our comments here are part of a larger interdisciplinary 
research project based in the Anza-Borrego Desert, in which we 
look at the connections between desert plants and desert peo-
ple in an extreme, water-scarce environment. Deserts seem like 
extreme environments from a human-centered perspective, 
but they’re also sensitive ecologies with their own set of norms. 
Water scarcity presents biological, socioeconomic, and cultural 
challenges for desert residents of all kinds. Just like plants and 
animals adapt to desert norms, people shift their ways of life to 
fit their environment and respond to its changes. 

Biological Extremes: Adapted to Waiting
 Desert wildflower species often have differing life history 
strategies that correspond to ideal conditions for germination 
and growth. Most winter wildflowers are annuals that complete 
their entire life cycle in only a few short months. Early season 
species typically respond to sparse rains in October and Novem-
ber, and initiate growth before the heavier winter rains set in. If 
heavier rains do not appear, many mid- and late-season species 
will remain dormant in the soil, and await next year’s potential 
rains. Those that start growing will produce flowers as quickly as 
possible to produce at least a few seeds for next year. 
 In extremely good years, most species will flourish and pro-
duce seeds that will either germinate the following growing sea-
son, or remain dormant in the soil until drought years are past. 
Other species are not adapted to waiting, and cannot survive 
without minimal rain. Thus, how long a drought lasts has import-
ant implications for plant community composition depending on 
which species exist in the soil seed bank and how long they can 
withstand periods of drought. This pattern breaks down as hu-
man beings introduce invasive species that occupy substantial 
portions of seed banks and physical space. The survival of native 
plants remains unclear, especially if drought persists longer than 
native seeds are capable of dealing with.

Socio-Economic Extremes: An Economy Responsive to Rain
 The local economies of Borrego Springs and many other 
desert communities are linked to the dramatic winter wildflower 
blooms that attract thousands of visitors. These economies are 
threatened by a loss of biodiversity resulting from climate change 
and invasive plants. These communities will likely face challenges 
if tourism declines along with wildflower displays. Visitation data 
over a twenty-seven year period highlights the dominant role  
of precipitation in driving tourism in Anza-Borrego State Park 
(Figure 1).

Figure 1: Twenty-seven year visitation data (black lines) at 
Anza-Borrego Desert State Park with monthly precipitation 
(blue bars) illustrated as the average across all years (upper 
panel), extreme maximum (middle panel), and extreme min-
imum number of visitors (lower panel) in relation to precipi-
tation. Note changes in scales for each panel.
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 Average values reveal a close link between monthly average 
rainfall and average visitation to the Park (Figure 1 upper pan-
el). Visitation peaks in March with an average of 46,000 visitors, 
preceded by winter rainfall that stimulates wildflower blooms. 
The extreme maximums found in the middle panel of Figure 1 
reveal that increased precipitation corresponds to increased  
visitation (note change in axes scales for precipitation and visita-
tion). Visitors still arrived during years with very low precipitation, 
but in drastically reduced numbers (Figure 1 lower panel). Visita-
tion in these dry years can likely be attributed to the many other 
recreational opportunities in the park, such as hiking and com-
munity events.
 Similar trends show up across the Desert Southwest (Figure 
2). Visitors, like desert wild-flowers, begin to arrive at state and 
national parks, preserves, and monuments as the rains appear in 
late fall and peak in early spring. Above average visitation occurs 
as wildflower displays are underway in nearly all of the desert 
parks. Combined, our data suggest what many locals already 
know: the economies of Borrego Springs and many desert com-
munities rely heavily on seasonal tourism centered on various 
recreational opportunities, but the regular wildflower blooms are 
a primary attraction.

Cultural Extremes: Borregon extremophiles
 Alongside our quantitative data, we also gathered qualita-
tive data from community histories and interviews with residents 
to examine how climate extremes impact social, political, and  
cultural life.
 First, seasonal fluctuations in weather and climate drive the 
“seasonal round” of Borrego Springs: the normative activities 
and practices that make up community members’ daily lives. The 
wildflower blooms driving spring tourism booms are just one ex-
ample. Residents also describe potential flash floods determin-
ing which roads they use in late summer, mild weather marking 
the return of “snowbird” residents and the ideal time for civic en-
gagement in mid-winter, and so on. Locals are (both by necessity 
and by choice) keenly aware of how small environmental changes 
impact nearly all aspects of social life.
 Second, the Borrego Valley Groundwater Basin depends 
solely on local groundwater, which isolates Borrego Springs both 
hydrologically and politically from its neighbors. While a history 
of high pumping (and a persistent belief among some that the 
water supply was functionally infinite) have led to an overdraft, it 
is still possible for residents to bring water use into sustainable 
balance without importation or desalination. Water managers 
here face the same challenges as their counterparts in other des-
ert communities. Statewide drought and groundwater sustain-
ability mandates assume that water scarcity is exceptional, but 
here in the desert, as locals say, “We’re always in a drought.”
 Third, many locals share a personal and community identi-
fication with desert extremophile lifestyles. Their self-identifica-
tion as “desert people” or “desert rats” is based on specific cultur-
al practices, such as adapting the human environment by using 
swamp coolers, deploying expert knowledge in knowing how to 
work outside in summer, and engaging in social activities like 
volunteering with service organizations or admiring a beautiful 
desert view. These practices are likely to shift or become vulner-

able in response to climate change. When residents talk about 
their hopes and fears for the future, they wonder if this sense of 
community will disappear.

Conclusions
 As the Anza-Borrego Desert weathers an abnormally warm 
summer and looks ahead to another wet winter, our under-
standing of local norms and extremes shifts along with our pre-
vious baselines. What will the future of this interlinked biologi-
cal, socio-economic, and cultural system look like under climate 
change? Desert communities will be tested on their flexibility to 
respond to climate change and uncertain forecasts; a difficult 
thing to achieve when economic planning can require years of 
preparation.
 One potential cultural adaptation comes from mobilizing 
the power behind the personal identification many residents 
feel with the desert and its extremes. This sense of shared des-
ert culture shapes nearly all aspects of how locals think about 
themselves as members of a community; how they decide what is 
worth protecting and promoting to visitors; and how they make 
difficult choices to plan for an even more extreme future.

Emily Brooks, PhD, investigates the cultural dimensions of water 
scarcity and environmental vulnerability in Southern California, with 
a focus on rural desert communities. Her work is supported by The 
Wenner-Gren Foundation, the American Council of Learned Societies, 
and Water at University of California, Irvine.

Daniel Winkler received his PhD in Ecology and Evolutionary Biology 
from the University of California, Irvine. His research with the USGS 
examines the impact of climate change on protected and invasive 
plant species in the southwest US, Mexico, Japan, and Ecuador. 

Figure 2: Southwest park visitation by month
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BY KATE ALLEN

SERVICE IN OUR NATIONAL PARKS
NOT ONLY FOR THE PROFESSIONALS

From December 2008 to March 2016, I had the pleasure of lead-
ing more than two dozen Desert Committee service trips in Death 
Valley National Park. These were sponsored to help restore wil-
derness values in the 91% of the Park that is designated wilder-
ness. The ranger responsible for directing the projects was Wil-
derness Coordinator Charlie Callagan. Charlie determined what 
kind of work, and where it was to be done, as well as where the 
group would camp. As the Sierra Club leader, I was responsible 
for signing up volunteers. Credit must be given here to George 
Barnes, who introduced me to Charlie in the fall of 2008. There 
would have been no trips without this introduction.
 There were a variety of projects, including disguising illegal 
off-road routes, picking up trash at back country cabins and de-
bris at plane crash sites, trail work, and hauling irrigation tubing 
out of marijuana grow sites. There was one trip to remove an 
artificial water source that was no longer needed and another 
trip to trim mesquite along the West Side road. The trips drew a 
variety of participants. Most were retired, but there were a few 
still working. Our volunteers were from as far away as northern 
California and from as near as the park itself. Attendance ranged 
from as few as five people to as many as sixteen. 
 Our first trip was to Saline Valley; where we camouflaged 
several illegal off-road routes. The idea was to make the tracks 
much less obvious, so that drivers would not be tempted to fol-
low them. We did this by placing some brush and vegetative litter 
to simulate growing plants. Mostly we raked the road surfaces to 
roughen them up and added rocks to make them blend in better 

with the rest of the scenery. We worked at Salt Lake to repair 
damage done by visitors getting their car unstuck from the mud 
on the lake shore. Then we stopped at a couple of other illegal 
routes to do some disguising and signing before making our 
way to the Warm Springs Campground to set up camp for that 
night. That afternoon we worked on a couple of routes north of 
the campgrounds; one where Steele Pass road had a redundant 
route and the other on an illegal route into a wilderness area. 
Then we headed back to camp and a potluck dinner. The next 
day we headed back to Highway 190, stopping several places to 
disguise more illegal routes and rake out tracks in Saline Dunes.
 Subsequent trips would involve more disguising and signing 
of illegal routes. We worked in almost every corner of the Park, 
including the eastern border in Amargosa Valley, the Panamint 
Mountains, the south area of Salisbury Pass and Ashford Canyon, 
and in Cottonwood Canyon. We did some route work in central 
Death Valley itself near Red Wall Canyon and in the Eureka Dunes 
area. On our very last trip with Charlie we spent an afternoon 
raking out tracks created by visitors who had driven off Highway 
190 near Stove Pipe Wells.
 As you can see, much of our work involved raking out of ve-
hicle tracks - some left by illegal off-road use and some by mining 
companies as they withdrew from their claims in the park. There 
were a few trips in Twenty Mule Team Canyon, as well as ones 
in Eureka Valley. Sometimes the tracks were deep and required 
more than just raking. If the tracks had an edge to them, the 
method was to scrape the edge off and into the track, then break 
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Disguising Illegal Routes Picking up trash at Rita’s Cabin
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Work locations in Death Valley National Park

it up to fill the indent with dirt rather than clods. We did one such 
project on the valley floor, just north of the West Side Road. The 
park had sent out a water truck to spray the tracks and soften the 
edges before we started. The truck came back when we finished 
to spray again and speed up the process of filling in the tracks. 
 A more strenuous project, in 2010, was the removal of a 
berm along the old Stovepipe Wells Road. The idea was to loos-
en up enough of the berm to allow water to flow over the road  

surface and hasten its return to a more natural state. This was 
rather hard work, as the berms were one to three feet high and 
didn’t yield very well to being torn apart with our heavy-duty 
rakes, called McLeods. Other volunteer groups also worked on 
them, and after a couple of years it was obvious that the work 
had paid off - the old road was beginning to disappear. The last 
time we worked in the area, in 2016, I was not able to locate 
where the old road had been. CONTINUED ON PAGE 15
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Taken from Father Crowley Lookout Point on the west side.

T
The Salton Sea Geothermal Field (SSGF), located at the southern 
end of the Salton Sea, is one of the hottest and most saline such 
fields in the world, with among the highest electrical power po-
tentials. It is also the least-developed large geothermal field in 
the United States. Geophysical and other studies suggest that 
the field extends significantly under the Salton Sea lake, which 
will make additional parts of field accessible for development as 
the Salton Sea lake evaporates.
 Currently the SSGF produces approximately 390 megawatts, 
enough power for about 390,000 people. Unit 1 came on line for-
ty-seven years ago and is still operating. The total power poten-
tial of the Salton Sea Field, estimated by a variety of modeling 
methods, ranges from 1,200 to 2,950 megawatts. It should be 
noted that the only way to prove the existence of an economic 
geothermal reservoir is to drill test wells.
 The SSGF is a fracture-dominated, sediment-hosted reser-
voir, so it is porous (pores in the rock that hold water) and in-
cludes fractures (pathways that give large flow rates). It is a volca-
nic-heated reservoir with recorded temperature over 700 F, and 
it has hydrostatic pressure (water pressure) in the reservoir at 
a depth below 3,000 feet of over 2,000 pounds per square inch. 
(For comparison, household water pressure ranges between 40 
and 45 pounds per square inch.) The Obsidian Buttes, a chain 
of small lava flows along the south end of the Salton Sea, are 
between 500 and 6,000 years old. These lava flows are the last 
eruptions from the magma heat source under the SSGF.
 The water in the SSGF is up to ten times as salty as ocean 
water. Ocean water is 32 parts per thousand (ppt) total dissolved 
solids , whereas the SSGF is 280 to 320 ppt total dissolved solids. 
Most geothermal reservoirs are less salty than ocean water. The 

GEOTHERMAL ENERGY RESOURCES AT 
THE SALTON SEA

BY ALEX SCHRIENER

high salinity of SSGF also means that it contains many important 
elements, such as Lithium, Zinc and Manganese. There are ef-
forts starting to extract these elements. 
 “Geothermal” means earth heat. It is generally hot water 
(steam or liquid) that is found at the surface (as hot springs) or 
beneath the surface of the earth. The heat energy in the water 
can be used directly for bathing, space heating, and aquaculture, 
or it can be used indirectly to make electricity. Where possible, 
the cooled water is returned to the reservoir. There the cooled 
water is reheated by the earth and can be used again.
 There are three common misconceptions about geother-
mal energy. The first is what a geothermal reservoir looks like. 
Geothermal reservoirs are not infinite caverns or “lakes” of water 
under the ground, but rather they are discrete deposits with de-
fined limits (tops, bottoms and sides) like other natural resource 
liquid reservoirs. Geothermal reservoirs are located within hard, 
fractured, and porous rock with the tops often more than 2,000 
feet below the surface although they can be below 10,000 feet.
 The second misconception is how long the power output 
from a geothermal field should last. For electrical power, geo-
thermal fields are managed to produce a certain amount to pow-
er for a certain number of years – say fifty megawatts of power 
for thirty years. If the estimate was done correctly and the field 
was built to its maximum reservoir capacity, then at the end of 
the set number of years, the geothermal reservoir should expe-
rience a decline in heat content along with other changes to the 
reservoir liquid. These changes will amount to a loss in efficiency. 
However, the reservoir may still be able to produce some power 
at a lower output rate or by using lower temperature technology.
 Finally, geothermal fields are dynamic systems that are not 
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THE BASICS OF THE GEOTHERMAL SYSTEM

Plowed field with Hoch-Vulcan facility in the background
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static or passive like a mine or an oil field. Rather, the hot water 
is actively circulating underground within the fracture system 
of the reservoir. Thus, the management of the system requires 
careful attention to changes in reservoir conditions to make sure 
the overall dynamic system retains its expected longevity.
 Three types of geothermal power plants reflect the three 
types of geothermal reservoirs. First are dry steam systems. In 
these systems, the fractures contain water only in the form of 
steam. Dry steam systems are the easiest to develop since there 
is very little liquid water to handle. Worldwide, these are very rare 
systems. One of the largest dry steam reservoirs in the world is 
The Geysers system in Sonoma and Lake Counties in California. 
It has been commercially operating for nearly sixty years and is 
expected to operate for many decades more.
 The other two types of geothermal systems are hot liquid 
water reservoirs. The hotter of these is called a flash system. In 
these reservoirs, the fractures contain hot water with enough 
heat content that when the water is brought to the earth’s surface 
and the pressure of the water is lowered, part of the liquid water 
will change into steam (or flash). Think of it as liquid in a radiator 
on a car. Under the pressure inside the radiator, even if hot, the 
liquid stays a liquid. But if the cap is taken off the radiator, the 
liquid will “flash” into steam. Generally, the water in the reservoir 
should be over 400 F to produce steam at sufficient volume and 
pressure to efficiently turn a turbine for power production. The 
hot water is brought to the surface through wells and piped in-
side pressure vessels. In these vessels, the pressure is lowered at 
set amounts to produce steam at different pressures. The steam 
at various pressures is used to spin a turbine. In a flash process, 
about 80% of the mass produced from the reservoir is injected 
back into the reservoir. The remainder is lost as very low pressure 
steam. The Salton Sea Geothermal Field is a flash system.
 At temperatures less than 400 F and even as low as about 
250 F, power can be produced from hot water using a binary 
technology. In these systems, the water is pumped from the wells 
and brought by a pipeline to heat exchangers. Inside the heat 
exchangers, with the use of a radiator-like coil, the geothermal 
fluid is put in contact a working fluid which will flash at a lower 
temperature. The steam from the working fluid is used to spin 
a well-head turbine. Almost 100% of the cooled geothermal liq-
uid is pumped back in the reservoir. The geothermal fluid is kept  
under pressure and is not allowed to flash. The Heber, East Mesa, 
and North Brawley geothermal fields in Imperial County are  
binary systems.
 All geothermal fields on non-federal land in California are 
under the regulatory jurisdiction of Department of Conservation, 
Division of Oil, Gas and Geothermal Resources (DOGGR). Records 
on the wells are submitted to the DOGGR and made public. The 
DOGGR also maintains maps of the fields and other data for the 
public. The Salton Sea Field (SNSEA) is in District 2. This data can 
be accessed at the following website: http://geosteam.conserva-
tion.ca.gov/WellSearch/GeoWellSearch.aspx

With bachelor’s and master’s degrees, Alex Schreiner has been a ge-
ologist for nearly forty years, most of it in geothermal energy de-
velopment and exploration. For twenty years he has worked in the 
Salton Sea geothermal field.

 The Sierra Club crew did many other kinds of wilderness res-
toration. We did trash pick-up at three cabins: Madeline’s in South 
Park and two in Happy Canyon (Rita’s and the Weston Cabins). 
We picked up glass shards around Rita’s, hauled away junk from 
Madeline’s, and carried out irrigation tubing from the Weston 
Cabin. The latter was the most difficult of the three. There is no 
road to the cabin, so we had to hike from the road down a steep 
canyon wall. We explored the cabin and then loaded our packs 
with the tubing. The climb back out wasn’t easy one, but five har-
dy people did return for a second load.
 Trail work was a popular activity, because hikers would ex-
press their appreciation as they passed. On Cottonwood Canyon 
trail, where there were redundant paths, we cut back brush and 
completed some route clarification. We used stones and other 
materials to block some of these paths, making the main path 
more obvious. On the Wildrose trail we cleared several dead 
limbs off the trail and improved the tread in places. Heavy rain-
storms in the summer of 2013 left a mass of debris on the Darwin 
Falls trail. Part of our work in October of that year was to clean up 
the path so people could hike to the falls.
 In January 2015, we started clearing marijuana grow sites. 
One site was in the Panamint Mountains and two were in the 
Hunter Mountain area. One of the driest places on earth seems 
an unlikely place to cultivate any crop, but many of the canyons 
have streams at least part of the year. If you’re there illegally, you 
are not inhibited about diverting water to a crop. The sites were 
always a good distance from the road and required hiking cross 
country. There were hundreds of yards of irrigation tubing to 
haul out. In addition, one of the sites had ponds constructed with 
plastic sheeting, and the sheeting needed to be removed. There 
were also structures that the growers had fashioned out of native 
vegetation, a few beds, and a clothesline. On one of these trips 
we were escorted to and from the site by a park law enforcement 
officer, in case the growers came back.
 These trips weren’t all work though. There were many fun 
moments. We hiked to the top of Striped Butte, and on other 
trips visited petroglyph sites. We especially enjoyed the chance 
to hike into Copper Canyon, which is only open to visitors on 
guided hikes. Over the evening camp fires, we have been treat-
ed to many ranger stories. If you want to deeply know a place, I 
recommend that you go on a service trip to that area: you’ll get a 
wonderful behind-the-scenes view. 
 With Charlie’s retirement in March of 2016 (which we hear 
he is enjoying very much!), we were worried that this work had 
come to an end. Fortunately, long term Park volunteer Birgitta 
Jansen has taken over coordinating service trips for the Desert 
Committee. So far, we have done a back country cabin assess-
ment and some GPS marking of geological sites. There are three 
trips planned for the next work season. The first trip is a return 
to a marijuana grow site in the Panamints, where we will haul out 
more tubing and trash. This trip is listed in the outings section of 
this issue. The next two trips will be advertised when the dates 
are determined. Please join us in any or all of our work to assist 
the Park.

Kate Allen is a long-time Sierra Club Leader. She is the Outings Chair 
for the Desert Committee and the Desert Report Outings Editor.

CONTINUED FROM PAGE 13

SERVICE IN OUR NATIONAL PARKS
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CONTINUED FROM PAGE 1

PROTECTION AND RESTORATION

streams. The Mono Lake Committee is the nonprofit organiza-
tion that achieved the landmark success of saving Mono Lake 
from destruction as its level fell, wildlife suffered, and streams 
withered. The Committee revitalized California’s Public Trust 
doctrine through a precedent-setting state Supreme Court deci-
sion, launched programs to meet Los Angeles’ real water needs 
through water conservation and reclamation, and achieved an 
extraordinary revision of water rights in the Mono Basin that en-
sures Mono Lake will thrive and its tributary streams prosper.

Successful saline lake protection
 Today, Mono Lake is likely the best protected salt lake in the 
Great Basin. An ecologically sound management level of 6,392 
feet above sea level is required (today it is 6,381 and rising), 
and flow in the streams must meet minimum beneficial require-
ments. Scientific monitoring tracks progress toward the recovery 
of the lake and streams. 
 Still, tributary streams suffered extensive damage — and for 
miles, complete collapse — and the lake itself has yet to achieve 
the mandated management level. It turns out that a great deal 
of work and dedication are needed to turn well-crafted decisions 
achieved on paper into actual landscape health. At the same time, 
new challenges have emerged, ranging from resource-strapped 
management agencies, to the California drought, to the impacts 
of climate change. 
 The State Water Board established a water allocation meth-
od at Mono Lake that integrates resource protection with export 
for urban supply. Each year export amounts are determined by 
the lake level as measured on April 1; as the lake rises, increased 
water exports to Los Angeles are allowed. If the lake falls, water 
exports are reduced, and can even be set to zero when the lake 
is below a critical level. This year 4,500 acre feet of water can be 
exported, a sign of the lingering impacts of the drought; the Los 
Angeles Department of Water and Power (DWP) typically has ex-
ported 16,000 acre feet in recent decades.
 The State Water Board decision mandates restoration of the 
damaged streams below the points of diversion. The goal is to 
restore healthy self-sustaining stream systems including trout 
populations. While the initial Water Board order set basic flow 
requirements, it also launched a multi-year scientific process to 
determine the best way to manage stream flow to achieve res-
toration goals. Based on the work and recommendation of in-
dependent stream scientists, the Mono Lake Committee recently 
conducted three years of collaborative discussion, negotiation, 
and principled advocacy to achieve an innovative Stream Resto-
ration Agreement with DWP that promises a healthy future for 
nineteen miles of tributary streams and certainty about the res-
toration of the fisheries, streamside forests, birds, and wildlife. 

Making the most of the water
 The Stream Restoration Agreement, negotiated jointly with 
California Trout and the California Department of Fish & Wild-
life, is now being reviewed by the State Water Board. It imple-
ments a comprehensive plan for streamflow delivery, monitor-
ing, and adaptive management built on the extensive scientific 
stream studies of the past fifteen years. In short, the Agreement 
will make the most of the water allocated to the creeks and lake  

under Los Angeles’ Mono Basin water licenses.
 Natural streamflow patterns — quantities, rates of increase 
and decrease, timing — will be mimicked to rebuild the health of 
the streams and fisheries, and rare bottomlands forest and chan-
nel habitat will be restored. Under the Agreement, collaborative 
planning will assure Mono Basin operations achieve both resto-
ration and water export, costs will be shared, and compliance 
will be simplified. Additionally, scientific monitoring and adaptive 
management, directed by independent scientists, will assure that 
recovery is achieved.
 A key element of the Agreement is DWP’s commitment to in-
vest an estimated $15 million to modernize antiquated aqueduct 
infrastructure at the Grant Lake Reservoir Dam by building a new 
Grant Outlet structure. Mandated peak flows are currently impos-
sible to deliver due to the aqueduct’s World War II-era infrastruc-
ture and specifically due to the lack of an adequate outlet facility. 
 With new control valves, the new Grant outlet will demon-
strate that the aqueduct can be overhauled — reconstructed — 
to serve both the goals of water supply for Los Angeles and, at 
the same time, the protection and restoration of Mono Lake and 
its tributary streams.
 It’s also a significant and welcome change for DWP. Seven-
ty- five years ago the purpose of the Los Angeles Aqueduct was 
crystal clear: “The general plan of operation,” wrote H. A. Van 
Norman, the Chief Engineer and General Manager of DWP at 
the time, “will be to divert the entire flow of the various streams 
… throughout the entire year.” After endorsing the Agreement, 
modern-era General Manager Ron Nichols stood atop Grant Dam 
and reflected on the construction era of the 1930s: “Environmen-
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Overflow spillway from Grant Lake Reservoir
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tal issues weren’t considered much, if at all,” he acknowledged. 
“We’ve come a long way. We have further to go, but the contro-
versies, I believe, are narrowing.”

New challenges
 Even as we celebrate progress made, new management chal-
lenges and protection issues are constantly arising. This year the 
Mono Lake Committee had to construct a mile of citizen-funded 
solar-powered electric fence in order to protect nesting California 
Gulls from mainland predators. The fence is the result of a year 
and a half of planning, a dedicated local installation team, and 
generous funding from Mono Lake supporters across the country.
 Why was the temporary fence (which was removed after 
nesting season) needed? Five years of drought lowered Mono 
Lake seven feet, shrinking the protective moat of water between 
the lake’s north shore and Negit Island and adjacent islets — ex-
posing a landbridge that allows coyotes access to this long-estab-
lished nesting colony. Last summer signs were found on some 
islets that coyotes had indeed walked the landbridge and then 
swum the remaining 500 feet or so of shallow water to prey on 
eggs and chicks — disrupting nesting and causing the gulls to be 
suspicious of returning in future years.
 The task was to install an electrified fence more than a mile 
from the nearest road, on exposed silty lakebed known for its 
thigh-sucking mud, in a barren environment subject to seventy 
mile-per-hour winds and baking sun. Plus the ends of the fence 
had to run into Mono Lake, so there was salty water, wave action, 
and the rising lake to contend with.
 Did it stop coyotes? Wildlife cameras and field observations 
indicate it did. During installation, numerous fresh coyote tracks 
were documented on both sides of the fence route, and on the edg-
es of Negit Island. Follow-up field observations found that since the 
fence went up there have been no new tracks on the “wrong” side 
of the fence. Photos show searching coyotes unable to cross, and 

PH
O

TO
 C

O
U

RT
ES

Y 
O

F 
TH

E 
M

O
N

O
 L

AK
E 

CO
M

M
IT

TE
E

multiple sets of coyote tracks on the “right” side appear to show a 
direct approach to, and abrupt retreat from, the fence.

Five years of drought
 Drought impacts have been many, but the winter of 2017 
brought lots of precipitation and backcountry snowfields taller 
than any building in Mono County. With the snowpack fueling 
runoff exceeding 200% of average, Mono Lake Committee fore-
casts the lake to rise over four feet between its December 2017 
low and March 2018. That is a lot of water, especially when you 
recall that Mono Lake is almost twice the size of San Francisco.
 Still, California’s five-year drought caused Mono Lake to drop 
nearly seven feet, so while this will be an impressively fast recov-
ery, it will not be complete: the forecast for April 1, 2018 puts the 
lake 2.6 feet below its level at the beginning of the drought.

Committee in action
 In addition to protection and restoration efforts, the Mono 
Lake Committee runs education and science programs to share 
and better understand the lake and its streams. Scientific under-
standing provides the base for policy positions and an ongoing 
guide for restoration. The Committee works closely with the re-
search community — running the Mono Basin Field Station to 
provide research support facilities, hosting a research library and 
online clearinghouse of Mono Basin scientific information, and 
supporting well-established projects like annual California Gull 
and Eared Grebe surveys. 
 To share the sense of wonder that Mono Lake evokes, the 
Committee’s education program offers an array of popular expe-
riential opportunities. Canoe tours, South Tufa walks, weekend 
field seminars, an annual bird festival, environmental education 
programs for schools, a robust volunteer program, and the popu-
lar Information Center & Bookstore in Lee Vining introduce thou-
sands of people to Mono Lake each year. The Committee’s Out-
door Education Center provides programs for Los Angeles youth 
— connecting hundreds of urban students with the source of 
their water in the form of week-long watershed education trips. 
 For thirty-nine years, the Mono Lake Committee has been in-
spired by a love for this beautiful place, where a remarkable salt 
lake lies at the center of a landscape and ecosystem unmatched 
elsewhere on earth. The Committee’s vision, shared with 16,000 
present-day members, is of a healthy, protected, and wild Mono 
Basin, and of an organization that seeks positive, principled, pro-
active solutions to problems while providing constant vigilance to 
protect hard-won victories.
 If your travels bring you to Yosemite or the Eastern Sierra, 
be sure to include Mono Lake in your plans. Stop by the Mono 
Lake Committee Information Center & Bookstore to say hello, 
and we’ll point you in the right direction for the many wonderful 
discoveries that await you at Mono Lake.

Geoffrey McQuilkin became a Mono Lake Committee member in 
fifth grade and his enthusiasm for Mono Lake has never waned. He 
has worked for the nonprofit Mono Lake Committee for over twenty 
years, including the past decade as Executive Director. A graduate of 
Harvard in the History of Science, Geoff lives at Mono Lake with his 
wife and three daughters.

California Gulls next to the Lake Level Gauge that  
determines how much water will be released to 
Los Angeles
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WHAT IS THE FUTURE OF OUR 
NATIONAL MONUMENTS?

The question posed here is provocative, and the answer is uncer-
tain. On April 26, 2017, President Trump instructed the Depart-
ment of the Interior to conduct a review of all national monu-
ments exceeding 100,000 acres in size and created by presidential 
proclamation since 1976. These are to be assessed on a number 
of criteria with the possibility that they might be reduced in size 
or even rescinded completely. Six of these monuments are in the 
state of California. As of this writing (August 20), it is not known 
what the Secretary of the Interior, Ryan Zinke, will recommend. 
By the time this issue of the Desert Report is in print, it is expected 
that the Secretary’s report will be public. Even so, it is unlikely that 
it will resolve the controversies that have arisen.
 What is certain is that the presidential directive has galva-
nized an astonishing response from public, commercial, and gov-
ernmental representatives. The Sierra Club and other environ-
mental organizations have organized letter writing campaigns, 
have organized public demonstrations, and have directly solic-
ited involvement from a wide range of interests. Local business-
es, chambers of commerce, and city governments have cited 
the economic benefits that monuments have brought to their 
communities. Federal legislators from western states have sub-
mitted a joint letter recommending reductions in many of the 
monuments, while other elected officials at state and federal lev-

els have spoken on both sides of the question. A variety of legal 
opinions have been expressed in legal journals and in newspaper 
opinion pieces on the question of whether the President actual-
ly has authority to rescind a previously designated Monument.  
Regardless of this, several groups are already preparing litigation 
in the event that the President significantly reduces any of the 
monuments.
 It is the firm commitment of the Desert Report that these na-
tional monuments are a valuable public heritage and must be 
protected. 

CONGLOMERATE MESA MINING

Located immediately east of Owens Lake, Conglomerate Mesa is 
once again under attack from mining interests. The current proj-
ect, which will undergo an Environmental Assessment, proposes 
to drill seven exploratory drill cores to locate gold deposits in the 
heart of this roadless area, recently designated as a California 
Desert National Conservation Land under the DRECP. The EA 
has four alternatives ranging from a no action alternative, the 
construction of an overland route, opening a previous route that 
the BLM went to great expense to restore several years ago, and 
a helicopter access alternative. If gold is located during the ex-
ploratory drilling phase there are many concerns that the proj-
ect could develop into an open pit mine. The EA is required to 
comply with Conservation Management Actions and Disturbance 
Caps outlined in the DRECP. Currently (August 9), the BLM state 
director is reviewing the Physical Exposure Report which details 
whether a claim is financially viable. When the public comment 
period opens after the release of the EA, this will be announced 
on the Desert Forum ListSever and on the Desert Report website.

CADIZ WATER EXPORT

Everyone’s favorite zombie water project is baaaack… but there’s a 
move afoot to lay it to rest for good with a new state law, AB 1000. 
 The Cadiz water project would pump 50,000 annual acre-feet 
of water from an ancient aquifer beneath Mojave Trails National 
Monument and sell it to southern California suburbs. The project 
was on its deathbed after the Bureau of Land Management de-
termined in 2015 that Cadiz needed to undergo federal environ-
mental review under the National Environmental Policy Act. That 
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Gold Butte National Monument, Nevada
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review would reveal just how much damage Cadiz would do to 
the Mojave’s essential springs and seeps, and that was expected 
to kill the project. 
 But Cadiz came back to life this spring. First, Donald Trump 
declared that the project didn’t need NEPA review. Then the 
White House placed Cadiz on a priority list of “Emergency and 
National Security” infrastructure projects. And then Cadiz crony 
David Longly Bernhardt was confirmed as Deputy Secretary of 
the Interior.
 That’s when California Assembly member Laura Friedman 
introduced AB 1000, which would require state environmental 
review of projects like Cadiz that threaten the Mojave’s fragile 
ecosystems. That review could kill Cadiz once and for all, and give 
the Mojave Desert a chance to remain healthy. 
 Your support of AB 1000 is crucial. Please call your Assembly 
member and State Senator this week to urge them to support AB 
1000. You can find them at http://www.legislature.ca.gov/legisla-
tors_and_districts/legislators/your_legislator.html.

RAC SUSPENSIONS, AND OTHER 
QUESTIONABLE MEASURE TO 
“RESTORE TRUST”

Shortly after President Trump issued his Executive Order to re-
view 27 national monuments across the U.S., the Department 
of Interior (DOI) announced a simultaneous review of its more 
that 200 advisory councils, including the Bureau of Land Man-
agement’s 30 Resource Advisory Councils (RACs), and the Na-
tional Park System Advisory Board. In so doing, DOI suspended 
the activities of these councils until further notice. Initially DOI 
had suggested that activities would resume in September 2017. 
However, to date there has been no further information from 
DOI officials on the matter and no public engagement as part of 
the supposed review of these councils. Meanwhile, the national 
monument review is occurring without the input of these bodies, 
whose very purpose is to provide input on decision-making and 
management on public lands. 
 In May, nearly 80 members of RACs nationwide, representing 
the gamut of stakeholders, issued a joint letter to Secretary Zinke 
requesting the immediate reinstatement of the RACs. This letter 
has gone unanswered. Recently, though, DOI conducted a brief 
and confusing public comment period to explore streamlining its 
planning, decision-making, and public engagement processes, 
hailed by the conservation community as “planning 2.0 2.0” due 
to its very close similarity to the Obama-era regulation – Plan-
ning 2.0 – that served the same goal. The Wilderness Society led a 
sign-on letter, and ongoing efforts to provide input will continue 
to emphasize the recommendations made in the development of 
Obama’s Planning 2.0.
 Separately, in July, Secretary Zinke also announced the cre-
ation of a “Made in America Recreation Advisory Committee,” 
presumably to increase public-private partnerships to address 
DOI’s maintenance backlog.
 While these efforts are aimed at “restoring trust in the De-

partment’s decision-making,” they are occurring without broad 
public engagement at a critical juncture for the fate of 22 nation-
al monuments that, to date, remain on the Secretary’s chopping 
block, calling into question just which “public” this Administration 
wants to accommodate.

WE KNOW SO LITTLE ABOUT 
WHERE WE LIVE

Scientists recently discovered a new toad species in a remote cen-
tral Nevada valley – but its very existence is already in danger 
from development. 
 The entire habitat of the Dixie Valley toad (Bufo williamsi), 
which has both genetic and morphological characteristics identi-
fying it as unique among toads, is restricted to a 400-acre marsh 
fed by abundant thermal springs. Unfortunately, the Dixie Val-
ley toad is already threatened with extinction. A proposed geo-
thermal power plant would be built immediately adjacent to the 
springs which the toad relies on to survive. 
 The power plant would generate energy through a process 
known as closed-loop technology. Hot water is pumped from a 
geothermal reservoir thousands of feet beneath the ground and 
cycled through a heat exchanger to generate electricity. The wa-
ter is then re-injected into the geothermal reservoir. Since this 
process consumes no groundwater, it has long been considered 
water neutral. However, a closer look reveals a dark secret: many 
geothermal power plants dry up adjacent hot springs by altering-
flow patterns and depressurizing the aquifer. 
 Should the Dixie Valley hot springs dry up, even for just a 
few months, it’s likely that the toad would go extinct. Thus the 
Center for Biological Diversity is submitting a petition to the U.S. 
Fish and Wildlife Service to protect the toad under the Endan-
gered Species Act and has requested that the Bureau of Land 
Management deny the permit for the power plant’s construction. 
Only these measures will ensure that the toad is spared from per-
manent extinction. Patrick Donnelly, Nevada State Director for the  
Center for Biological Diversity.

GREEN PLANET MINE

The Green Planet Group is currently proposing a new mining ex-
ploration project in the western Mojave Desert near the El Paso 
Mountains. It is moving through the environmental review pro-
cess with the Bureau of Land Management (BLM), and an Envi-
ronmental Assessment is expected for public comment before 
the end of 2017.
 Although the exploration proposal is currently limited to 
roughly one-half acre of public land on an unproven placer min-
ing claim, it is likely that if market-value minerals are found, it 
could eventually be developed into a full-fledged industrial 
mining operation. The exploration area lies within the Mohave 
Ground Squirrel Conservation Area and within an Area of Critical 

CONTINUED ON PAGE 21
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DESERTS OUTINGSOUTINGSOUTINGS
Sierra Club outings are open to non-members unless 
otherwise noted. The Sierra Club requires partici-
pants to sign a standard liability waiver at the begin-
ning of each trip. To read the liability waiver before 
you choose to participate, go to http://www.sierra 
club.org/outings/chapter/forms, or call 415-977-5528 
to request a printed version.
 For any questions concerning an outing, con-
tact the leader. For questions about Desert Committee outings 
in general, or to receive the outings list by e-mail, please con-
tact Kate Allen at kj.allen96@gmail.com or 661-944-4056. For the 
most current listing, visit the Desert Report website at www.deser-
treport.org and click on outings. 
 The Sierra Club California Seller of Travel number is CST 
2087766-40. (Registration as a seller of travel does not constitute 
approval by the State of California.)
 Activities marked “Non-Sierra Club” are not sponsored by the 
Sierra Club. The Sierra Club has no information about the plan-
ning of these activities and makes no representations or warran-
ties about the quality, safety, supervision or management of such 
activities. They are published only as a reader service because 
they may be of interest to the readers of this publication.

NATIONAL PUBLIC LANDS DAY
September 29-October 1, Friday-Sunday
Join various N. Nevada outdoor groups for an as yet undeter-
mined volunteer project in the Black Rock Desert about 100 miles 
north of Reno. Current plans are for a project at Soldier Mead-
ows Hot Spring. Most food provided but you’ll have to work for 
it! There’s usually a workday and a play day so we won’t work all 
weekend! Call David Book 775/843-6443 for more info as we get 
closer to the event! Great Basin Group/Toiyabe Chapter

 
WILDERNESS RESTORATION IN DEATH VALLEY NAT’L PARK
October 27-29, Friday-Sunday 
Join us as we continue the clean up of a grow site in this beautiful 
National Park. We will hike about 3 miles up a rugged canyon to 

gather and carry out the trash left behind in an illegal 
grow site. Participants should bring an old backpack 
if they have one. Sturdy trash bags will be supplied 
to protect packs. Details on meeting time and camp-
ing location have not been finalized. Potluck Saturday 
night. Leader: Kate Allen, kj.allen96@gmail.com, 661-
944-4056 CNRCC Desert Committee

DEATH VALLEY CAR CAMP
TELESCOPE PEAK
September 22-24, Friday-Sunday
Death Valley in September? Sure, at 4,000 feet above the valley 
floor, days are warm and nights are cool. Meet Friday evening 
at Wildrose Campground. Saturday, we’ll hike to the top of Tele-
scope Peak (14 miles round trip, 3000’ elevation gain). The high-
est peak in the Park, at 11000 ft, has spectacular views in all di-
rections. The lowest (-282 ft below sea level Badwater Basin) and 
tallest (Mt. Whitney 14,505 ft) locations in the continental US can 
be seen from the top of Telescope Peak. We will also visit the 
Charcoal Kilns. $20 per person. Go to www.sc2030.org for details 
and to sign up. 20s & 30s Section/Angeles Chapter.

NON-SIERRA CLUB EVENT
MOJAVE NATIONAL PRESERVE RESTORATION EVENT
Friday, February 9, 2018
Join the California/Nevada Desert Committee and the National 
Park Service for a restoration project in the Mojave National Pre-
serve (MNP) on February 9, one day before the Desert Commit-
tee meeting on Saturday and Sunday. We will gather on Friday 
at 8:45 am, work through the afternoon, and adjourn in time to 
reach Shoshone for the dinner hour. Our primary task will be 
to remove “culturally planted species” (tamarisk, fan palm, sun-
flowers) at the Desert Studies Center, Zzyzx. Contact Sid Silliman 
for project details, directions, camping options, and to RSVP at   
gssilliman@cpp.edu. Don’t miss this annual, pre-Shoshone ser-
vice opportunity. The work will be rigorous yet rewarding.

California & Nevada Regional Conservation Committee 
Desert Committee
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Environmental Concern (ACEC) designated by the BLM. This in-
cludes one of the identified “core areas” for this endemic animal 
protected as a threatened species under the California Endan-
gered Species Act. The area is also within lands designated by 
BLM as California Desert National Conservation Land (NCL) under 
the Desert Renewable Energy Conservation Plan (DRECP). These 
NLC areas were identified as having some of the best natural and 
cultural values on public lands managed by the BLM. They are 
currently under “mining segregation” which requires a “validity 
exam” before the proposal is considered. BLM has said that it is 
now working on a “physical exposure report” which is the first 
step towards a validity exam that would actually assesses the 
value of the minerals on those lands prior to exploration. Keep 
your eye on this project on the BLM NEPA e-planning site: https://
tinyurl.com/ybetzs47.

ELECTRONIC INFRASTRUCTURE 
AND NATIONAL PARKS

Death Valley National Park has received proposals for new in-
frastructure on Rogers Peak and for formal rights-of-way for  
organizations with equipment already present. Located between 
Telescope Peak and Mahogany Flat Campground, Rogers Peak 
is the only non-wilderness high point in the Park. Infrastructure 
currently present consists of two telecommunication towers, 
three buildings, two large ground-mounted solar panel arrays, 
concrete pads, propane tanks, and an unpaved graded road. 
 Death Valley National Park is within the R-2508 Military Com-
plex, which includes bombing ranges, supersonic corridors, low 
altitude high speed maneuvers, radar intercept areas, and refu-
eling areas, although only some of these activities occur over the 
Park itself. Added instrumentation at Rogers Peak is intended to 
improve safety and instrumentation/evaluation coverage within 
the R-2508 complex. The Navy’s China Lake Naval Weapons Cen-
ter is proposing to add a 20’ by 20’ building, a base to support a 
telemetry antenna and dome (not to exceed 30 feet diameter), 
and two solar arrays capable of meeting current power require-
ments plus an additional 30% to cover future growth. Two pre-
fabricated 12’ by 12’ buildings and an unused non-historic con-
crete pad would be demolished and removed.
 Additionally, AT&T Wireless has requested a permit for a 
wireless telecommunications facility on Rogers Peak. This equip-
ment would include a 60 foot wireless tower, a 12’ by 24’ pre-fab-
ricated equipment building with roof-top solar and enclosed gen-
erator, and an additional propane tank. This would provide cell 
phone coverage to additional areas of Panamint Valley and Death 
Valley where it is not currently available.
 The National Park Service will be seeking initial public com-
ments by late August. At that point, the complete project descrip-
tion will be posted at https://parkplanning.nps.gov and com-
ments may be submitted at that site. Aesthetic considerations as 
well as practical matters of safety and utility are all relevant.

NEXT DESERT COMMITTEE MEETINGS

DESERT FORUM

FALL MEETING
NOVEMBER 18 & 19, 2017

The fall meeting will be in Imperial County at  
the Salton Sea State Recreation Area and the  
Sonny Bono Wildlife preserve. The Chair will be  
Craig Deutsche.

WINTER MEETING
FEBRUARY 10 & 11, 2017

The winter meeting is a joint one with the Sierra 
Club Wilderness Committee. It will take place in 
Shoshone, CA., and be chaired by Terry Frewin and 
Ann Henny.

If you find Desert Report interesting, sign up for the 
CNRCC 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.

TO SIGN UP

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. Please join us! 
Questions? Contact Cal French, cal.french@gmail.
com (805) 239-7338
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THE BURNING QUESTION

the average human hair is about 30 times larger than the largest 
PM 2.5 particle (3). Most PM particles form in the atmosphere as 
a result of complex reactions of chemicals such as sulfur dioxide 
and nitrogen oxides, which are pollutants emitted from power 
plants, industries, automobiles, and other combustion sources.
 Particulate matter contains microscopic solids or liquid 
droplets which are so small that they can be inhaled and cause 
serious health problems. Particles less than 10 micrometers 
in diameter pose the greatest problems, because they can get 
deep into lungs, and possibly even into the bloodstream. Expo-
sure to such particles can affect both lungs and heart. Numer-
ous scientific studies have linked particle pollution exposure to a 
variety of problems, including:
• premature death in people with heart or lung disease
• nonfatal heart attacks
• irregular heartbeat
• aggravated asthma
• decreased lung function
•  increased respiratory symptoms, such as irritation of the air-

ways, coughing, or difficulty breathing.
 Fine particles (PM2.5) are the main cause of reduced visi-
bility (haze) in parts of the United States, including many of our 
national parks and wilderness areas.
 Air quality “soup” is very complicated. For PM, the sources 
could be anthropogenic (manmade), or from natural sources. 
The health problems alleged by the area’s citizens could be from 
agricultural burning. But, the reported problems could also be 
from something else, or, more likely, from a combination of 
factors.
 For example, because of its lowering water level, the Salton 
Sea is producing lots of windblown PM these days. This may get 
worse as the drought continues. If the water transfer from the 
Imperial Valley to San Diego continues, and other sources of 
feed water to the Salton Sea are reduced, dust will likely wors-
en. This dust could be an adverse health trigger. It depends on 
where the affected people live.
 The Imperial Valley is a dry area. Fugitive dust from farms 
and open areas could be contributing to PM levels. Also, air near 
the border can be mixed with emissions from Mexico and trans-
ported by air into the valley and mixed with local home grown 
PM. Fugitive dust from dirt roads can contribute to PM in the air. 
Exhaust from stationary and mobile source diesel engines can 
contribute to the problem. This is just a small sample of sources 
of PM in any urban or agricultural area that can contribute to 
ambient PM levels.
 PM from agricultural burning can be minimized by proper 
enforcement of state and local requirements. First, and per-
haps foremost, is an air district’s ability to make good burn day 
determinations based on forecasting burn conditions and air 
quality, and upon good forecast support from ARB. That agen-
cy is responsible for ensuring air pollution control agencies are 
properly enforcing state regulations, and the air district’s own 
regulations. This would include all regulations applicable to ag-
ricultural burning, and the district’s ARB approved smoke man-
agement plan (4).
 There is an out for economics. If it is imperative for some-
one to burn on a no burn day, it is still possible to get a waiver. 

However, this is only supposed to be done when the winds are 
right for the given burn so that nearby people are not impacted.
 Smoke emissions can be minimized by ensuring that pro-
posed burn piles are inspected for pile size and dryness, and en-
suring that they are not contaminated with dirt and trash. Smoke 
can also be minimized by limiting the number of fields being 
burned on a given day, or by ensuring that not too many piles 
(tonnage) are being burned in one place at one time.
 To help better understand what is in the air in the Imperial 
Valley, Comité Civico del Valle (a local NGO), along with a num-
ber of other partners, has placed forty monitors for PM10 and 
PM2.5 throughout Imperial County. These monitors collect data 
at five-minute intervals throughout the day. The results are being 
analyzed to determine locations, times, and dates when partic-
ulate matter is most prevalent in the air. Comité Civico del Val-
le hopes that the information being collected will be useful in  
identifying and managing sources that are responsible for PM in 
the Valley. 

The author has a B.S. in mechanical engineering, and holds a grad-
uate certificate from the University of Southern California’s Air Pollu-
tion Control Institute. He has worked over 30 years in state and local 
government air pollution control agencies, and served as the Ventura 
County Air Pollution Control Officer from 1982 to 2002. He now dab-
bles in air quality consulting.

1) https://www3.epa.gov/airquality/greenbook/rncl2.html
2) https://www3.epa.gov/airquality/greenbook/pnc.html
3)  https://www.epa.gov/pm-pollution/particulate-matter-pm-basics for  

detailed information about PM10 and PM2.5
4) Approved by ARB June 10, 2010

Burning a field pile
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details on the back cover. Articles, photos, and original art 
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sche@gmail.com, 310-477-6670) about contributions well 
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OUR MISSION
The Sierra Club California/Nevada Desert Committee 
works for the protection and conservation 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; spon-
sors education and service trips; encourages and supports 
others to work for similar objectives; and maintains, shares 
and publishes information about the desert.

JOIN SIERRA CLUB
From community issues and action to lobbying on a na-
tional level, membership helps you take action on many 
issues. As a member, you’ll have opportunities to get in-
volved with local chapters, as well as be part of a large na-
tional network of environmental advocates. Your voice will 
be heard through congressional lobbying and grassroots 
action. www.sierraclub.org/membership

THANK YOU
Funding for Desert Report is made possible, in part, by 
the generous, ongoing support of the following:
Mojave Group of San Gorgonio Chapter of Sierra Club
Tahquitz Group of San Gorgonio Chapter of Sierra Club
Toiyabe Chapter of the Sierra Club
San Gorgonio Chapter of Sierra Club
Desert Tortoise Council
 deserttortoise.org
Sierra Club California
 sierraclub.org/ca
Rose Foundation for Communities and Environment
California Wildlands Grassroots Fund
 wildlandsconservancy.org

The Desert Report will be recognizing our generous  
individual sponsors in the next (December) issue.
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RETURN SERVICE REQUESTED

DONATE & SUBSCRIBE

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

We don’t charge subscribers for our publication, so any amount helps.
To donate by check, please make payable to Desert Report and mail to Stacy Goss, 293 Maria Street, Santa Clara, CA 95050.  

To find out about tax-deductible options, email stacy.goss@comcast.net.

To receive Desert Report by mail, please send your name and mailing address to Kate Allen at kj.allen96@gmail.com.


