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A challenged river system

The Lower Colorado River used to support more than 
450,000 acres of native forests and wetlands.  With the 
development of the American southwest, human consumption, 
agriculture and flood control necessitated the damming and 
channelization of the river.

The cost of the dams and development to the environment 
was high.  By 1986 only an estimated 100,000 acres forest 
and wetlands remained.  Over 90% of this remaining habitat is 
comprised of exotic plant species.  Leaving under 2000 acres 
of native forest on the entire lower river. The Colorado 
river disappears into the sand a few miles below Morelos 
dam on the US Mexico border, in most years the last 30 miles 
of river bed that connects with the sea of Cortez is dry.



Oasis of life

riparian areas (forests and wetlands along a river) are 
extremely rich ecological zones.  These areas support over 
33% of the flora and fauna (plants and animals) in the 
southwest, but they only comprise 5 % of the land mass in the 
arid southwest.  Unfortunately over 90% of the riparian 
areas have been destroyed by development or replaced by 
agriculture.  This loss of habitat has caused a serious 
decline in many wildlife species, especially birds.  The Yuma 
clapper rail and southwest willow flycatcher are now 
endangered due to loss of habitat.



Habitat Fragmentation

• 4 Large Dams

• Glen Canyon

• Hoover

• Davis

• Parker

• 5 Smaller Weirs

• Headgate Rock

• Palo Verde Weir

• Imperial Dam

• Laguna Dam

• Morelos Dam

•Colorado Weir (in 
delta)

Mar de Cortez

Yuma

Dams on the Colorado river
(red dots)
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Construction of Laguna dam, the first dam project on the 
Colorado river, Just above Yuma Arizona



Colorado river 
above imperial 
dam

Colorado river  
below dam

The end of the spigot
The Yuma and Quechan communities are located below one of the 
last dams on the Colorado river.  most communities upstream of 
imperial dam have sufficient water flow in the river, but in most 
years Yuma is left with very little water in the main river corridor.

Colorado river above imperial dam

Colorado river below imperial dam

Colorado river below Morelos dam
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Pictured below is the Yuma east wetlands pictured from 
the crossing mission during the flood of 1905 with the 
river running in excess of 150,000 Cubic Feet Per second 
(CFS)

Reduction in river flows and flooding



Fred Phillips Consulting LLC

Pictured below is the same view from the crossing mission  
during the highest flow for 2002, about 3000 CFS.  
Completely infested with exotic plants. The Average 
river flows on the Colorado  in Yuma average 300-600 cfs 
in most years.



Reconnecting with the river

In the last hundred years the Yuma and Quechan 
communities have become separated from their most 
valuable resource, THE Colorado River.  In 2000 they 
decided it was time to do something about it. Please join 
us in  the story of how this vision has become a reality.



The Yuma East Wetlands is 
1400 acres of riparian 
habitat on the Colorado 
River in Yuma, Arizona.  The 
area is bound to the west by 
the historic Yuma crossing 
and to east  by the 
confluence of the gila and 
Colorado rivers

Project location
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The YEW is owned by a multitude of landowners.  A majority of 
the land is owned by the Quechan Indian tribe, the city of Yuma 
and private landowners.  In under one year an unprecedented 
partnership joining these stakeholders was formed to restore 
the Yuma east wetlands.

Partnership



before restoration, the 
yew was a crime ridden 
dump. The following 
pictures give you and idea 
of the highly degraded 
state of the YEW up to 
2000.  The initial site 
investigations involved 
traversing this  dense 
thicket for over a month 
with a six person crew, 
very dangerous work! 
Studies and surveys  
completed included 
wetland delineation, 
endangered bird surveys, 
soil salinity mapping, 
topography and vegetation 
surveys

A Forgotten Wasteland
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Project planning and 
design

once the master plan, field 
surveys and environmental 
permitting were completed we 
produced construction 
documents for the revegetation 
and channel revegetation 
projects.  The completion of this 
whole process took over two 
years.



the project team was also 
tasked with raising funds 
for the implementation of 
the YEW project.  Our 
fundraising efforts have 
included writing grants to 
federal, state and private 
institutions as well as 
working with our State 
and federal delegates.  
Our efforts have yielded 
over 7 million dollars in 
grant funding for the 
restoration of the Yuma 
east wetlands.

Project Fundraising

Senator Jon Kyl, City of Yuma Mayor Larry Nelson, Quechan President Michael Jackson, Sr

Fred Phillips Canoeing the Yuma East Wetlands with Governor Janet Napolitano



Project Studies/Field Work Completed to dateProject Studies/Field Work Completed to date

••Master plan for entire 1400 acre siteMaster plan for entire 1400 acre site
••Restoration design for over 300 acres of revegetation and Restoration design for over 300 acres of revegetation and 
channel excavationchannel excavation
••Conceptual design of two 4 acre parksConceptual design of two 4 acre parks
••Biological EvaluationBiological Evaluation
••Wetland DelineationWetland Delineation
••Endangered Species Surveys (2002Endangered Species Surveys (2002--2007) in All Exiting 2007) in All Exiting 
Habitat Types Within ProjectHabitat Types Within Project
••Hydro GeomorphologyHydro Geomorphology
••Soil and Salinity Mapping on all Restoration AreasSoil and Salinity Mapping on all Restoration Areas
••Topography surveysTopography surveys
••Pre and post Restoration Water Quality in all Aquatic Pre and post Restoration Water Quality in all Aquatic 
AreasAreas
••Pre Restoration Vegetation AnalysisPre Restoration Vegetation Analysis
••Water Consumptive Use AnalysisWater Consumptive Use Analysis
••GIS Data Base DevelopmentGIS Data Base Development
••Plant Growth and Photomonitoring in all Restoration Plant Growth and Photomonitoring in all Restoration 
AreasAreas
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Map of Current Restoration Projects in the YEW
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Riparian Revegetation

Varying site conditions across the yew 
make restoring these exotic thickets a 
challenge.  Currently over 300 acres 
of revegetation that include a variety 
of revegetation methods are underway.

These methods include:
1. Drip, flood and tidal irrigation
methods
2. planting with native seeds, plugs, 
bare root poles and rooted propogules
3. experimenting with a variety of 
bioengineering techniques
4. plant, soil and photomonitoring of 
all project areas

Restored forest on the ‘Ahakhav 



YEW Before site Clearing 2002 YEW  after Clearing and channel 
excavation  2006
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25 acre pilot revegetation site in its degraded
Condition, April 2000

Same site after exotic plant clearing, 
November 2002 

25 acre pilot revegetation site two years after planting



Two year old cottonwood revegetation in the 
Restored floodplain of the wetlands 

Restored salt grass (Distichulus Spicata) flats.
4 months after planting plugs 2’ O.C. 

Two year old Restored shallow emergent marsh



Restored marsh community including yerba manza, 
a highly valued Medicinal plant

Marsh fleabane readily 
germinates from seed in high 
saline areas

Two year old flood irrigated screwbean mesquite/alkalai sacaton revegetation



Every now and the we all get Lucky 
Restoration isn't all about wildlife and 
plants. Humans are a big part of the story. 
When doing the initial field research in the 
yew we ran into a hobo named lucky. He was 
glad that something was being done to clean 
up what he called a “dump”.  Lucky ended up 
working with our planting and maintenance 
crews and became a great friend to many of 
us.

Lucky passed away last 
year but his spirit lives 
on in his stories of the 
rails and the joy he 
shared in seeing the 
yew restored.  

Lucky at his hobo camp 
in the YEW, march 2000.  



Historic Channel and Marsh Restoration



In 1999 the YEW had only one small remaining shallow 
emergent marsh, over 3000 White Faced Ibis’s roosted there 
in winter.

As of fall 2003 all the  wetlands in the YEW had degraded into 
salt cedar and phragmites thickets with no native marsh habitat 
left. the Ibis  and many other bird species disappeared from the
YEW

1999 2003

Historic channel restoration



A majority of the wetlands in the YEW have been a wasteland of 
trash dumps and illegal activity for the last 30 years. This was the 
condition of our channel restoration project before clearing



Initial work included site clearing and burning of exotic 
vegetation, excavation of historic channels and the installation
of water control structures.



The south channel project restored the historic confluence of 
the gila and Colorado rivers.  This confluence has always been 
highly valued historic area by the Quechan Indian tribe and the 
city of Yuma. 

Historic 
confluence of 

the gila and 
Colorado rivers



Aerial view of the yew in 
2003 completely overrun 
with exotic vegetation, dried 
up and a very unproductive 
wildlife habitat.

Aerial view of The yew in 
2007 with newly restored 
channels, native marsh and 
riparian vegetation. with  
resident endangered 
species, the Yuma clapper 
rail. The white faced ibis and 
black rail have also 
returned to the YEW



Once all of the dirt work was completed the project team began planting the 
channel with native plants.  The following Pictures include gathering local native 
plant materials including bulrush, gooding willow and other native species.  The 
bottom two pictures include planting these species in the new channel using 
bioengineering techniques.



The following pictures include soaking the live willow cuttings,
planting them in the bankline and the channel just after we completed 
planting the shore with plugs, seeds and live cuttings.



Picture of the bankline right before planting with poles, seeds and plugs
February 2006.

Same view of the same bankline, 7 months later
august 2006.



Picture of the bankline right 
after planting with poles, 

seeds and plugs
February 2006.

view of the same 
bankline, 7 months later

august 2006. 100% 
native plants!



This willow post was put into 
this hole  deep enough to 
reach the water table, which 
was 8’ down. the post then sprouted and 

grew. this is the same post 9 
months later, no irrigation 
was used.



The channel bankline 2 months after we planted seed, bare pole 
willows and plugs of wetland plants, April 2006.

Same photo in  august 2006.



The ibis lake marsh area during channel excavation, November 2005.

Ibis lake marsh, April 2007.



National fish and wildlife revegetation after clearing and 
planting, April 2006.

Same site, may 2007.



Through the use of the inlet and outlet water control structures
we are able to manage water levels and mimic flood conditions in
the yew by storing ag drain and high river water entering the 
wetlands.

March 18, 2007 8 am., river flowing at 300 CFS

March 19, 2007 8am., River flowing at 2000 CFS for 12 hours



Cultural Connections

for the last 6 years the Emerson's, a 
prominent family on the Quechan 
reservation, has hosted over 200 students at 
their home for a sweat lodge and 
storytelling at the annual Quechan youth 
cultural festival.  A festival hosted by the 
Quechan Indian tribe, the city of Yuma and 
the Yuma crossing national heritage area.  
The festival includes conservation projects 
in the wetlands, educational talks, a 
community feast, cultural entertainment and 
music. hopefully it will continue for 
generations!

the late Elmer Emerson, always 
greeted festival goers with open 
arms and an open door to his 
families home.  Elmer's spirit will 
be missed but not forgotten.  He 
truly believed that the river was 

something for everybody.  

Students from regional and local 
universities gather with Quechan 
and Yuma community members to 
plan their morning conservation 

projects at the festival.  



WATER 
CONSERVATION

THE CITY OF YUMA PAID 
ONE MILLION DOLLARS TO 
CONSTRUCT A PIPELINE  
THAT DELIVERS ONE ACRE 
FOOT OF CLEAN WATER TO 
THE YEW EVERY DAY. THIS 
IS RECYCLED WATER USED 
TO CLEAN THE SAND 
FILTERS IN THE YUMA 
WATER TREATMENT 
PLANT, OTHERWISE 
CALLED DECANT WATER.  
THIS LOW SALT “SWEET 
WATER” IS CRITICAL TO 
RESTORING MARSH 
HABITAT IN THE YEW.



DECANT WATER DISCHARGE AREA, MARCH 2005.

DECANT WATER DISCHARGE AREA, SEPTEMBER 2007.



THE FOLLWING THREE PICTURES ARE A SERIES OF RESTORATION PITURES 
IN THE QUECHAN MARSH; NOVEMBER 2005, MARCH 2006 AND AUGUST 

2006. FROM SALT CEDAR TO BULRUSH MARSH IN UNDER A YEAR.



Aerial view of two year old yew 
restoration, may 2007



Project Accomplishments 2000Project Accomplishments 2000--20072007
•• Continued strong project partnershipContinued strong project partnership
•• 7 million in grant funds secured7 million in grant funds secured
•• over 150 acres restored to dateover 150 acres restored to date
•• Over 150 acres of additional restoration underwayOver 150 acres of additional restoration underway
•• Intensive biological monitoring in progressIntensive biological monitoring in progress
•• Bird population in wetlands has doubled in under one year, sportBird population in wetlands has doubled in under one year, sport

fishing is exceptional.fishing is exceptional.
•• Newly developed revegetation techniques out competing exotic plaNewly developed revegetation techniques out competing exotic plants.nts.
•• Project has reduced illegal crime in the YEW and is assisting laProject has reduced illegal crime in the YEW and is assisting law w 

enforcement and border protection efforts in the Yuma area enforcement and border protection efforts in the Yuma area 
•• Entire Yuma community well engaged in project, including volunteEntire Yuma community well engaged in project, including volunteer er 

events, recreation and festivals.events, recreation and festivals.
•• Ongoing Recreation, Education and Conservation ProgrammingOngoing Recreation, Education and Conservation Programming
•• The project has produced over 150 full and part time jobs over tThe project has produced over 150 full and part time jobs over the last he last 

7 years for local residents, contractors and consultants.  Over 7 years for local residents, contractors and consultants.  Over 7 7 
million in local economic impact.million in local economic impact.

•• The project is serving as a living model for community restoratiThe project is serving as a living model for community restoration.  on.  
Tribes, agencies, politicians and concerned citizens from all ovTribes, agencies, politicians and concerned citizens from all over the er the 
United States and abroad are now visiting Yuma to learn from theUnited States and abroad are now visiting Yuma to learn from the
project and share their advice and wisdom.project and share their advice and wisdom.
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EDUCATION and Events

The project team ALSO ORGANIZES 
VOLUNTEER PLANTING DAYS, 
EDUCATIONAL WORKSHOPS AND 
SCHOOL EDUCATION IN THE YEW 
PROJECT.

Every year the project hosts an 
international youth cultural 
festival and the Yuma birding 
festival.
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Groundbreaking Science

The YEW Restoration Project 
has been a leader in developing 
innovative techniques and 
designing novel experiments to 
conduct ground-breaking 
science for the burgeoning 
field of restoration ecology. 
This project intimately 
integrates scientific rigor in 
all stages of a restoration 
project, including: vegetation 
design, restoration techniques, 
and project success monitoring. 
Scientific studies and 
monitoring at the YEW are 
designed to compliment 
regional and national 
restoration efforts. 



Current Research UnderwayCurrent Research Underway

••Experimental planting with salt tolerant Experimental planting with salt tolerant 
wetland/riparian plants wetland/riparian plants 
••Experimental plantings with a variety of Experimental plantings with a variety of 
bioengineering techniques that will require bioengineering techniques that will require 
no irrigation. (willow bundles, posts, no irrigation. (willow bundles, posts, 
trenches)trenches)
••Ongoing native seed collection plan and Ongoing native seed collection plan and 
collection program  collection program  
••Future flooding (using water control Future flooding (using water control 
structures) of areas adjacent channel and structures) of areas adjacent channel and 
monitoring of water qualitymonitoring of water quality
••Yearly bird surveys (including non Yearly bird surveys (including non 
YCRA/WIFL seasons)YCRA/WIFL seasons)
••Ongoing plant monitoring, water quality and Ongoing plant monitoring, water quality and 
photomonitoringphotomonitoring



THE BIRDS RETURN!!!!
The most compelling success story of the 
Yuma east wetland project is the return 
of the bird life to the area. 

In the last  two years the bird density in 
the YEW has doubled and the diversity is 
up seventy five percent.  We now have 
resident Yuma clapper rails (an 
endangered species) .  Some of the most 
notable species observed feeding and 
finding refuge at the site include groups 
of returning white-faced ibises, the site’s 
flagship species. Great egrets, black 
rails, long billed savannah sparrows, 
cormorants,snowy egrets, least 
bitterns, killdeer, black necked stilts, 
and greater yellowlegs have all 
returned and used the area for nesting, 
feeding, wintering and refuge. The 
recovering bird community at Ibis Lake is 
telltale to the success of this 
monumental restoration effort for 
healing the wounds, restoring balance 
to the native ecosystem, and bringing 
back the white-faced ibis.  Pictures on the 
next page include just a few of the birds 
we have photographed in the yew in the 
last two years!



r· 



From a forgotten wasteland

To a beautiful wetland!!!
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