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EXECUTIVE SUMMARY / INTRODUCTION

The 'Ahakhav Tribal Preserve on the Colorado River Indian Reservation is being restored through
dredging operations and riparian (riverbank) revegetation activities. The preserve is along the
eastern bank of the lower Colorado River and consists of 1042 acres in and around Deer Island
(750.39 acres) and the ‘Ahakhav Backwater (291.61 acres). The preserve includes 85.19 acres of
open deep water and 249 acres of shallow water- wetlands vegetated primarily with cattails and
bulrush. Nine species of amphibians, 19 species of fish, 23 species of reptiles, 32 species of
mammals and over 250 species of birds are estimated to use the preserve. In addition, 29
endangered, threatened, or candidate species, including the Yuma clapper rail, southwest willow

flycatcher, and razorback sucker, are estimated to benefit from habitat protection and
enhancement in this area.

The history of this area has been described by the U.S. Bureau of Reclamation as the following:
“The basic character of the river remained unchanged until 1935 when its natural regimen came to
an abrupt end with the beginning of storage behind Hoover Dam.”* Since 1935, historically deep
channels have become shallow and shallow areas have become sodden and dense with cattails,
slowly becoming dry land. Thus, fewer wetlands are now available to river wildlife.

Fortunately, after the 1983 flood, the U.S. Bureau of Reclamation revised its
damming/channelization mission and began selecting historic channels for dredging, to restore
sport fishing areas in the backwaters. Through a series of percolation dikes, some backwaters are
now being opened to the flow of the river. Native riparian trees and shrubs are being planted on
dredge spoil piles, and natural fish habitat structures are being placed in selected backwaters. The
‘Ahakhav Tribal Preserve has been designated a restoration dredging site, with operations

scheduled to begin once matching funds have been secured and government procedural
requirements met.

The ‘Ahakhav Tribal Preserve seeks to replace wildlife habitat lost from the 1935-present
damming, channelization and flood-caused siltation of the Colorado River below Headgate Rock
Dam. The restoration of the tribal preserve to pre-1935 conditions will bring a resurgence of

diverse river species, while preserving ecological history for a community whose history is
inextricably bound to its environment.

‘Ahakhav Dredge Plan

Dredge and open historic backwater channels.

Improve hydrology of backwater.

Use spoil piles for revegetation without harming quality riparian habitat.

Create and enhance fish and wildlife habitat in backwater.

Develop monitoring programs to evaluate the success of dredging operations and provide
information for future backwater management.

Reduce future maintenance requirements.

* Dra Report - Comprehensive Plan, Lower Colorado River Channelization , Parker Divisian, printed by the Bureau of Reclamation under
the U.S. Department of the Interior, Sept. 1965 (p.8).




Over the past century, riparian areas surrounding the backwaters have also been drastically
altered. Fires and human consumption have decimated native stands of cottonwood, willow, and
mesquite (honey and screwbean), while the non-native saltcedar has overrun the river area. The
historic damming and channelization of the river have prevented seasonal flooding, and thus
ended the natural process of soil desalinization. Where soil salt levels have increased, trees such
as the cottonwood and willow, which cannot tolerate high soil salt levels, have been unable to
regenerate. Thus, saltcedar - perfectly suited to high salt levels - thrives in the absence of serious
competition from native plant species. Unfortunately, saltcedar, for various reasons, supports less
indigenous wildlife than native vegetation. Since 1935, wildlife populations, especially migratory
bird populations, have declined with the loss of suitable habitat. While simple replacement of salt
cedar by native vegetation is problematic, the restoration of native vegetation through the use of
dredge spoil piles to assure hospitable soil, along with extensive soil sampling at planting sites,
bodes well for the return of native vegetation and wildlife.

‘Ahakhav revegetation activities will continue for a ten year period on areas no larger than 70
acres per year. Extensive soil analyses will be conducted prior to planting, trees will be irrigated
until well established, and revegetation sites will be monitored to ensure successful revegetation.

‘Ahakhav Revegetation Plan

o [Establish stands of native vegetation, including cottonwood, willow and mesquite, in areas of
low wildlife habitat value, primarily saltcedar stands.

e Stabilize dredge spoil piles and sensitive lowland sites adjacent to the backwater.

e Conduct bird censuses to monitor success of revegetation.

e Maximize successful establishment of native species and minimize amount of future
maintenance required.

e Use native stands for environmental education, recreation and the arts.

e Design stands to minimize threat from wildfire.

e Maintain stands for the benefit of both wildlife and humans.

The preserve will meet the community’s need for low-impact outdoor recreation and
environmental education activities. A Preserve Center will be constructed on a 4-acre portion of
the ‘Ahakhav Backwater. The center will include the Preserve Offices, the Cultural and
Children’s Centers, the Ceremonial Grounds, and a trail system. Classes in native arts, equipment
rental, tribal gatherings, school field trips, day camps, an educational bookstore, and cultural and
ecological exhibits will all be operated out of the Preserve Center facilities. Interpretive trails,
outdoor learning laboratories, a native plant nursery, and a traditional garden will offer further
educational opportunities. Shade ramadas, recycling toilets, and careful choice of building

materials will allow the Preserve Center to meet the needs of visitors while minimizing the visual
and environmental impact of the facilities.

‘Ahakhav Outdoor Recreation and Environmental Education Plan

e Provide low-impact outdoor recreation facilities for tribal members and the community.

e Provide an environmental and cultural education facility available to tribal members,
school groups, and the community. '

e Minimize the visual and environmental impact of Preserve facilities on surrounding habitat.

e Provide an environmental and cultural education package using the preserve as an outdoor
reference and research laboratory.

e Provide job training and volunteer opportunities to tribal members and the community.



CONTENTS

Executive Summary / Introduction
Contents

Appendices List

Figures List

Acknowledgements

1.0 A Natural History of the ‘Ahakhav Tribal Preserve Area

2.0 Historical Human Use of the ‘Ahakhav Area
2.1 The People Along the Water
2.2 Art, Songs and Stories

3.0 Conditions on the ‘Ahakhav Tribal Preserve Prior to Restoration
3.1 Location
3.2 Topography
3.3 Soils
3.4 Vegetation and Habitats....Riparian, Wetland, Water
3.5 Wildlife....Birds, Fish, Mammals, Reptiles and Amphibians, Insects
3.6 Human Use
3.7 Pollution
3.8 Notes and Conclusions

4.0 Restoration Goals

5.0 Restoration Operations
5.1 Backwater Dredging....Goals, Hydrographic Mapping, Ecological
Evaluation, Dredge Plan, Monitoring, Regulations and Time Frame,
Water Budget Analysis, Impacts, Cost
5.2 Revegetation....Goals, Procedure, Success Requirements, Species
Monitoring, Impact, Cost
5.3 Raptor Perches

0 3 W W

12

20
21
26

30
31
33
34
35
36
57

- 58

60

61

63

64

81
89



6.0 Cultural, Educational, and Recreational Opportunities

6.1 Preserve Facilities

6.2 Cultural Opportunities

6.3 Educational Opportunities....Native Species Nursery, Interpretive Trails,
Species Monitoring, Wilderness Challenge, Children’s Center,
Environmental Education Package

6.4 Low-impact Recreational Opportunities

6.5 Impact of Cultural, Educational, and Recreational Opportunities

7.0 Restoration Budgets, Grant Awards, and Timetables
7.1 Dredge Engineering, Construction, and Monitoring Costs
7.2 Ten-Year Revegetation and Bird Censusing Costs
7.3 Fifty-Acre Revegetation and Bird Censusing Cost Breakdown
7.4 Preserve Facilities Costs
7.5 Preserve Management and Personnel Cost - One Year Budget
7.6 Total Ten-Year Construction Cost
7.7 CRIT Contributed In-Kind and Cash Costs
7.8 Grants Awarded
7.9 Preserve Planning and Construction Timeline

8.0 Ongoing Work In the Preserve

9.0 Proposals for Future Use and Expansion of the Preserve....High and Low
Ropes Challenge Course, Canoe Rentals and Trips

Appendices

91
92
97

100
105
108

109
110
112
113
114
116
117
118
119
120

125

134

137



APPENDICES LIST

Appendix A: Scientific Names of Plants Cited in the Text
Appendix B: Archaeological Walk-Through Evaluation
Appendix C: Section 106 Determination Under the National Historic Preservation Act
Appendix D: Vertebrate Species of the Lower Colorado River Valley
Appendix E: Federal, State, and Tribally Listed Species Which May Occur on the
Preserve
Appendix F: Section 107, Critical Habitat Consultation With the U.S. Fish and
Wildlife Service
Appendix G: NEPA Consultation With the Department of the Interior, Bureau of
Indian Affairs
Appendix H: Parker Pioneer Atticle, Trash Clean-Up Day
Appendix I Poster and Parker Pioneer Article, Public Meeting
Appendix J: Endorsements From Parker High School, CRIT Project Head Start,
Parker Area Historical Society, Revegetation & Wildlife Management
Center, Inc., U.S. Bureau of Reclamation - Glen Canyon Environmental
Studies, and the U.S. Fish and Wildlife Service in the “Lower Colorado
River Ecoregion Plan”
Appendix K: Scientific Names of Birds Cited In Text
Appendix L: Parker Pioneer Article
Appendix M: Tribal Resolutions and Memorandums
Appendix N: References

137
138
139
141

142

144

145
147
148

150
158
159
160
167



FIGURES LIST

1.1 Colorado River Bank Erosion

1.2 Early 1900’s Honey Mesquite Bosque

1.3 Early 1900’s Colorado River Flooding

1.4 Agricultural Irrigation Ditch

1.5 Soil Erosion After Long-Term Agricultural Use

2.1 Mohave Woman and Child on the Colorado River (1903)
2.2 Mohave Man in Rabbit Skin Robe (1907)

2.3 Mohave Winter Mud House (1908)

2.4 Mohave Woman -- Potter (1907)

2.5 Mohave Ceramic Collection (1907)

3.1 Location Map -- ‘Ahakhav Tribal Preserve
3.2 Topography Map

3.3 Soils Map

3.4 Existing Habitat -- ‘Ahakhav Backwater
3.5 Existing Habitat -- Deer Island Backwater
3.6 Riparian Habitat

3.7 Saltcedar

3.8 Saltcedar After Fire

3.9 Bill Williams Cottonwood / Willow Grove
3.10 Cottonwood

3.11 Honey Mesquite

3.12 Monotypic Honey Mesquite Bosque

3.13 Screwbean Mesquite

3.14 Wetland Area

3.15 Open Water Area With Shallow Marsh
3.16 Dense Cattails

3.17 Cattails

3.18 Arrowweed

3.19 Saltcedar in Standing Water

3.20 Cottonwoods

3.21 Yellow-headed Blackbirds

3.22 Black-crowned Night-Herons

16
17
18
19
19

23
24
25
28
29

32
33

- 34

40
41
42
42
43
43
44
44
45
45
46
46
47
47
48
48
49
55
55



3.23 American Coots in Sunset

3.24 Great Egrets

3.25 Beaver Lodge

3.26 Bass Fishing in the Backwaters
3.27 Dump Site

3.28 Automobile Dump Site

3.29 Volunteer Dump Site Clean-Up

5.1 Recent Dredge Work -- Goose Flats, CA
5.2 Sandbar Blockage of River Flow

5.3 Hydrographic Mapping Boat -- Glen Canyon Environmental Studies

5.4 Percolation Dike

5.5 Dredge Plan -- ‘Ahakhav Backwater

5.6 Dredge Plan -- Deer Island Backwater

5.7 Hydraulic Dredge -- U.S. Bureau of Reclamation

5.8 Dredge Details

5.9 Dredge Spoil Pile

5.10 Spoil Pile Revegetation -- Root Detail

5.11 Dredge Plan Cross-Section

5.12 Dredge Plan Cross-Section, with Fish Habitat Structures
5.13 Willow Propagule

5.14 Propagule Greenhouse

5.15 Site Preparation -- Bulldozer Clearing

5.16 Post-Revegetation -- Goose Flats, CA

5.17 Potential Revegetation Plan -- ‘Ahakhav Backwater
5.18 Potential Revegetation Plan -- Deer Island Backwater
5.19 Perching Raptor

5.20 Raptor Perch Detail

6.1 Preserve Center Location Map

6.2 Shaded Terrace Between Preserve Center Buildings
6.3 Entrance Station

6.4 Preserve Center Master Plan

6.5 Ceremonial Grounds

6.6 View From Ceremonial Grounds

6.7 Screwbean Mesquite Propagules

55
56
56
57
58
59
59

72
72
73
73
74
75
76
77
78
78
79
80
85
85
86
86
87
88
90
90

93
94
95
96
98
99
102



6.8

6.9

6.10
6.11
6.12
6.13
6.14
6.15
6.16

8.1
8.2
8.3
8.4
85
8.6
8.7
8.8
8.9

RWMC Cottonwood and Willow Nursery
Trail Cross-Section

Interpretive Trail Sign Detail

Boardwalk Trail Detail

Construction of First Trail

Wildemess Challenge Trip - Diamond Creek, Grand Canyon

Outdoor Photography
Canoeing in Deer Island Backwater
‘Ahakhav Tribal Preserve Beach Area

6-Inch Water Main Installation -- Winter, 1995
Aerial View of 50-Acre Clearing -- Spring, 1996
Site Clearing -- Spring, 1996

First 25-Acre Revegetation Site -- Spring, 1996
Native Plant Nursery -- Spring, 1996

Trash Clean-Up Day -- Winter, 1995

Trail Day -- Spring, 1996

Trail Day -- Spring, 1996

Trail Day -- Spring, 1996

8.10 Trail Day -- Spring, 1996
8.11 Brush Clearing Around Mesquite Bosques -- Spring, 1996

9.1

Canoeing in the Backwaters

10

102
103
103
103
104
104
106
106
107

128
128
129
129
130
130
131
131
132
132
133

136



ACKNOWLEDGEMENTS

This document has been prepared by the ‘Ahakhav Tribal Preserve Planning Team, under the
guidance of CRIT Education Director, Dennis Patch. Dennis Patch is responsible for the original
vision for the Preserve, as well as the initial and current funding and support of the Planning
Team. The planning team consists of the following individuals from Purdue University:

Fred Phillips -- Project Manager, 1994-1996
Adam Perillo -- Student Intem, CAD System Operator, Summer 1995 and 1996
Sonia Mullenix -- Student Intern, Writer and Researcher, Summer 1995 and 1996

We would like to thank the various federal agencies and CRIT tribal departments that have
offered invaluable comments and assistance toward the completion of the Preserve proposal, with
special acknowledgement to the Colorado River Indian Tribes Tribal Council and the Mohave
Elders. -

Grateful acknowledgement is also made to the National Anthropological Archives of the
Smithsonian Institution for permission to print the photographs in figures 1.2, 1.3, 2.0, 2.1, 2.2,
2.3, 2.4, and 2.5; and the Revegetation and Wildlife Management Center for permission to print
the photograph in figure 5.10. All other photographs in the document were taken by Fred Phillips
and Sonia Mullenix.

The Planning Team gratefully acknowledges the participation of the various members of the
community who have shared their ideas, knowledge, and skills in support of this project. As it
moves into the construction stage, we will continue to draw upon the knowledge you have
shared, and look forward to continued work with all of you, as well as new additions to the
network of supporters of this important project.

11



1.0 A NATURAL HISTORY OF THE ‘AHAKHAYV TRIBAL PRESERVE




*The Colorado River originates in the Rocky Mountains in Colorado and now travels some 1,700
miles before emptying into the Gulf of California in Mexico. The lower Colorado River, located
below the Grand Canyon, flows through what used to be silt beds, marshes, and riparian forests.

Over the past three million years, the lower Colorado River Valley has been repeatedly submerged
under the ocean. Essentially, at times, this was the northern Gulf of California. When gulf waters
receded, the Colorado River cut through the volcanic landscapes north of the ‘Ahakhav area
down to the open, deserted, ocean bed. (Monument Peak/Needle Mountain is a volcanic spire.)
With volcanos more widely dispersed, the river moved freely, cutting easily through ocean
sediment left from the Gulf’s last venture north. The ocean sediment in the ‘Ahakhav area is
currently about 1000 feet deep. At times, the river was 300 feet lower than it is now, and at other
times it was 600 feet higher, explaining the existence of plateaus throughout the area.

To understand the type of vegetation that existed along the lower Colorado River, the natural
events that shaped the floodplain need to be examined. There are two factors that affected
floodplain formation (Ohmart et al. 1988). First, the Colorado River carried a large sediment load
that contributed to the erosive action of the current. As the river meandered through the valley,
the current eroded the outside bank of each meander (Figure 1.1) and deposited new soils on the
inside bank. This resulted in the stream bank being continually created and destroyed. The
second factor that affected floodplain formation involved the river's fluctuating water levels. Peak
flooding, which occurred between mid May and the first of July, was largely determined by the
size of the annual snowpack in the Rocky Mountains and how rapidly it melted. Flows on the
Colorado River ranged from 4,000 to 100,000 cfs. (By comparison in 1994, the mean flow below
Headgate Rock Dam ranged from 12,297 cfs in April to 4,819 cfs in November.**)

The changing bank formation, combined with the variation in flood stages from year to year,
created a series of terraced bottoms along the river. The lowest terrace was replenished and
sometimes leveled annually by inundation. The second and higher terraces were inundated only
intermittently, allowing a slower cycle of building and destruction.

A few plants are uniquely adapted to the floodplains of seasonally fluctuating streams. These
riparian plants exist where their roots are in the capillary fringe of the water table and extend only
as far from the channel as the stream exerts its influence through the water table. This strip of
vegetation is often used to define the floodplain of the river.

The natural vegetation associated historically along the Colorado River consisted of belts of
riparian vegetation. The dominant riparian forest species were cottonwood (please see Appendix
A for scientific names of plants cited in this document) and willow. These occurred primarily on
the lowermost, first terrace and on the braided channels. As an adaptation to a frequently flooded
environment, these plants were fast-growing and short-lived. Their existence was ultimately

* Text reprinted largely from the Vegetation Management Studv, Lower Colorado River, Phase 1, U.S. Bureau of Reclamation, Lower

Colorado Region, September 1992.
**Based on Parker Dam and Headgate Rock Dam mean water flow records,

13




dependent on the cycle of annual floods that created new silt beds for seed germination. These
plants cannot tolerate prolonged inundation. Where such long-term inundation persisted, such as
in oxbow lakes, emergent marsh vegetation became established.

Along the drier sites next to willow and cottonwood, a shrub, arrowweed, often formed dense

monotypic belts. Where the floodplain of the first bottom escaped inundation for several years,
screwbean mesquite grew in association with willows.

A different type of riparian vegetation occurred on the higher, second terrace compared to
alongside the river. The dominant species on the second terrace was honey mesquite (Figure 1.2).
This tree formed sparse monotypic woodlands (Ohmart et al. 1988). In addition to honey
mesquite, several shrubs grew locally in dense clumps on the second terrace. Saltbush was the
most prevalent. Quailbush occurred as a narrow belt between the first and second terraces.
Inkweed or pickleweed was found in areas with dense, saline, or alkaline soils.

Historically, cottonwood and willow riparian communities were a dominant feature along the
lower Colorado River. Father Kino's expedition in 1699 reported that the junction of the Gila and
Colorado Rivers was overgrown with dense groves approximately 3 miles wide. After the
Mexican-American War, American soldiers and scientists began working in the area of the lower
Colorado River and left records of cottonwood distribution, abundance, and size. A member of
Lieutenant Emory's engineering party observed in 1846 that the land near the Colorado-Gila
junction was overgrown with impenetrable thickets of willows, mesquites, and cottonwoods.
John Bartlett, a commissioner of the boundary survey, also mentioned dense forests of willows,
cottonwoods and mesquite that filled the river’s bottomland in 1852.

While exploring potential routes to the U.S. interior, the soldiers and scientists also determined
that the river was navigable. This awareness resulted in steamboat travel on the lower Colorado
River. Steamboat use from 1855 to 1890, and the resulting need for fuel, caused widespread
reduction of the cottonwood communities located along the lower terrace bottom of the river.
Cottonwoods and willows were a primary fuel for powering the vessels and were readily
accessible in the early years. Toward the end of the steamboat period, the trees had been reduced

to the point that steamers planning long trips upriver had to take on wood from the delta to
ensure an adequate fuel supply.

With the end of the steamboat era, cottonwood communities began returning. Floods in 1905 and
1907 (Figure 1.3) caused a temporary setback in the recovery of natural communities, but also

provided the necessary habitat for cottonwood seed germination and for beginning the
reforestation process.

“In 1905 the river broke through levees about four miles below the Mexican border and flooded
lowlands for 16 months. The Imperial Valley was inundated, railroad tracks and highways were

washed away, and homes and farms were destroyed. The Salton Sea, with an area of about 500
square miles, was formed.”*

* Draft Report - Comprehensive Plan, Lower Colorado River Channelization . Parker Division, printed by the Bureau of Reclamation under
the U.S. Department of the Interior, Sept. 1965 (p.15).
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In the early 1900's, agricultural activities were also starting along the lower Colorado River
(Figure 1.4). The same flooding events in 1905 and 1907, which provided for the return of the
cottonwood-willow communities, devastated farming efforts. These floods caused public
pressure to be placed on the Federal Government to control the river for human use. Water users
wanted the Reclamation Service, established in 1902, to assume responsibility for developing the

river for power generation, water storage, and flood control. All of these needs could be met by
damming the Colorado River.

Laguna Dam, built in 1907, was the first water-management structure constructed on the
Colorado River. When another large flood occurred in 1922, Colorado River users and their
representatives pressured Washington decision makers into authorizing Hoover Dam. When
Hoover Dam was completed in 1935, the stage was set for other river management activities. A
number of lesser dams followed; Parker and Imperial Dams were operational by 1938 and Davis
Dam by 1951. River management activities following construction of these dams began to
control the once wild and unpredictable flows of the lower Colorado River. These structures

permanently changed the character of the lower Colorado River by ending the cycle of annual
flooding that had shaped the valley over geological time.

With floods controlled and irrigation water readily available, large stands of natural habitat in the
floodplain areas of the lower Colorado River were rapidly converted to agricultural uses. Wide
portions of the floodplain near Yuma, Blythe, Parker, and Needles were cleared during the 1940's
and 1950's (Figure 1.5). Before conversion to agriculture, honey mesquite was the dominant
vegetation throughout the second terrace in the valleys. The only large tracts of natural terrestrial
vegetation remaining on the lower Colorado River are now on the five Indian reservations and the
three national wildlife refuges (Ohmart et al. 1988).

Two major events and their consequences caused further decline of cottonwood and willow
forests along the lower Colorado River (Ohmart et al. 1988). First, by 1936 Hoover Dam
essentially stopped all threats of floods, except when heavy runoff from local rains brought floods
from larger tributaries, such as the Bill Williams River. Farming of the rich alluvial soils increased
with the cessation of flood threats. Without floods, new alluvial seedbeds were no longer formed
and the life-cycle of the cottonwoods and willows was irreversibly changed. In addition, lakes

behind Hoover Dam, and the other dams that followed, inundated thousands of acres of riparian
habitat.

The second major event took place sometime around 1920, when an exotic woody species,
saltcedar, spread into the lower Colorado River Valley from the Gila River. Saltcedar found
optimal ecological conditions for its spread and eventual dominance. In 1894, Meams (1907)
estimated that there were 400,000 to 450,000 acres of native riparian vegetation in the Colorado
River Floodplain. As of 1986, total riparian vegetation was about 100,000 acres (Anderson and
Ohmart 1984c). Roughly 40 percent of the remaining area in 1986 was covered in pure saltcedar
stands, an additional 43 percent consisted of native plants mixed with saltcedar, and only 0.7
percent could be considered mature cottonwood or willow habitats.
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FIGURE 1.1 Colorado River Bank Erosion:

Without natural vegetation to hold soil within their roots, riverbanks rapidly eroded
under the force of the River’s current. As large trees, primarily cottonwood, were
removed for steam boat fuel, the river’s natural pattern of erosion was accelerated, as
was the damage to agricultural fields and growing towns. (Photo courtesy of the U.S.
Bureau of Indian Affairs)
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FIGURE 1.2 Early 1900’s Honey Mesquite Bosque:

of the few remaining honey

River. However, many more areas have been

The Colorado River Indian Reservation includes one

mesquite bosques on the lower Colorado

Mohave Road, between Parker

cleared of their mesquites than have been preserved.

(Photo courtesy of the

and Poston, looked much like this in the early 1900’s.

Smithsonian Institution)




(uoTNITISU] UBTUOSIHIUIS S JO Asa3mod 0joyd ‘o] ‘Honewe[oay

Jo neamg ‘S) PoUIo] sem ‘so[rux orenbs (p¢ Jmoqe Jo BoIe UB YPM ‘@SS
uojjeS Y], PIANSOp SIoM SULIEJ PUE SOWIOY pUE ‘Aeme paysem oIom sAemysny pue
S)oeI} peOI[Iel ‘pajepunul sem AS[[eA Jelredwr] oYJ, ‘SYIUOW Q] IOJ SPUBIMO] PSPOO[}
PUE ISpPIOq UBOIXSA] SU) MO[2q SS[TUI MOJ JNOqE SIAAS] YSNOIY) 901q IOALI 9T GOGT U,
“Butpool,] 441y opp4010)) 5,0061 140 €T TINOLL

18




E TP il

FIGURE 1.4 Agricultural Irrigation Ditch:
Agriculture became a dominant enterprise along the Lower Colorado River in the early

1900’s. Irrigation water was plentiful via canals from the river. However, soon after

agricultural activities began, flooding became a very serious threat to both crops and

growing towns. (Photo courtesy of the U.S. Bureau of Indian Affairs)

i i

[l i i il i |
FIGURE 1.5 Soil Erosion After Long-Term Agricultural Use:
Soil erosion became problematic on agricultural lands after they were cleared of their
native floodplain vegetation. The lightweight soil was easily blown off cleared fields
without larger trees serving as windbreaks, and there were few roots to hold down the
soil. Additionally, salinity levels of the soil surface increased rapidly without periodic
flood events to leach salts from the soil. (Photo courtesy of the U.S. Bureau of Indian

Affairs)
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2.1 THE PEOPLE ALONG THE WATER

The Ahamacave, or using the English pronunciation - Mohave, are a nation of indigenous people
living in the river valleys along the southern portion of the Colorado River in what is now
Arizona, California, and Nevada. Currently, there are two communities of Mohaves in the United
States. One group is located on the Fort Mojave Indian Reservation, established by the U.S.
government in 1910, and the other is located on the Colorado River Indian Reservation,
established in 1865. Both groups have maintained their political and legal sovereignty and
currently share a “government to government” relationship with the United States. The

descendants of the Ahamacave or “people along the water” live in the lush valleys fed by the
waters of the great Colorado River.

The Ahamacave effectively used the resources in the rich and fertile river valleys to survive and
flourish in the harsh desert environment for hundreds of years. Before it was dammed in the
1930’s, the Colorado River carried tremendous amounts of minerals and other nutrients (silt) in
the water. When the river flooded the valleys, silt was deposited on the land as the flood waters
gradually receded. This rich deposit of topsoil, in combination with the heat, provided optimal
conditions for the growing of crops such as corn, wheat, squash, beans, melons, and seed grasses

within a very short time (60-90 days). This natural phenomenon is similar to that of the Nile
River in Egypt.

In addition to cultivated food sources, a significant amount of uncultivated plant food was
gathered by the Ahamacave women to diversify and supplement the diet. The primary and most
prized of these plant foods was the mesquite bean. The pods of the honey and screwbean
mesquite were gathered in late July through late September. Women used long hooked poles to
pull the pods from the tree and carried them home in large, net-framed carrying baskets. The
Ahamacave often stored the mesquite beans in large granaries near their homes for use throughout
the year. The beans were prepared and ground into a meal to provide a nutritious source of
carbohydrates and sugars. Other types of food gathered by the women included various tubers,
roots, grass seeds, and greens to complement the cultivated foods.

Small game hunting and fishing were important activities for the men year-round. Most men
hunted with a bow and arrow or a snare, and game consisted of deer, mountain sheep, rabbits,
quail, and other small animals. Fishing was accomplished using lines, traps, scoops, and nets.

The successful adaptation to the extreme environment allowed the Ahamacave time to travel all
over the country to visit and trade. For centuries, the Ahamacave were important middlemen in
the trade of shell and shell products from the Pacific Ocean to the Rio Grande River. They also
travelled as far north as Alaska and as far south as the Valley of Mexico.

The natural environment of the Colorado River was dramatically and permanently altered when
the “wild” river was tamed with the completion of the building of Hoover Dam in 1935. The
floods that had deposited silt in the valleys ceased to occur, changing both agricultural practices
and the lives of the Mohave people. Many Mohave people in the Parker Valley began to grow
cash crops such as alfalfa and cotton, and used irrigation water on a regular basis.
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In addition to agricultural changes, the natural vegetation along the river was greatly reduced, as
was the associated wildlife. Mohave women were unable to gather uncultivated foods as they had
in the past, and the fish in the river declined in abundance. Mohave people began to develop a
dramatically different diet of altemmative food sources. New foods like potatoes, rice, canned
meat, canned fruits and vegetables began to appear in the diet. Instead of eating simple
carbohydrates, complex sugars, and low fat foods, they now consume complex carbohydrates,
simple sugars, and high fat. Doctors believe that this shift in diet may be responsible for the
tremendous outbreak of diabetes among theMohave people in the last fifty years. Diabetes and its
associated complications is one of the leading causes of death among the Mohave today.

The following excerpts are from A. Kroeber’s Handbook of the Indians of California, originally
published in 1925 (see references, Appendix N).

Some Mohave clan names (women’s naxﬁes):
Nyo’ilcha - sun, Hoalya - moon, Mat-hachva - wind, Hipa - coyote, Siulya -beaver,
Motheha - screech owl, Halypota - frog, Tilya - mescal, Musa - screwbean mesquite

“The Mohave ...saying is that an untattooed person goes into a rat’s hole at death instead of the proper
place for spirits... Young women in particular hardly appear at a gathering or public occasion without
striking red or yellow patterns across the cheeks. Forking lines are drawn downward from the eyes, or a
band passes squarely across the cheeks...The hair is sometimes tied up in clay mixed with mesquite gum
to stain it black and glossy...”

“When war parties went out, each man carried a gourd of water and a gourd of ground wheat which
furnished his sole subsistence for 15 days. Travellers professed to journey four days without any

food... The Mohave move across the country in a trot that carries them over long distances rapidly...Bits of
ihore willow were often chewed to keep the mouth moist.”

“The house has a frame of logs and poles, a thatch of arrowweed that serves so many Mohave needs, and a
covering of sand.”

“The rush raft of the Mohave was a crude affair of two bundles, with about three sticks skewered through, and
some lashings of willows. The material was the flat tule...Loose tules might be laid on top. Four to six
persons could be carried, those in the middle remaining dry. The men were all good swimmers. Children
were sometimes pushed across the river in pots a yard in diameter.”

“Shell currency seems to have been held only in small quantity. A horse was given for half a fathom of typical

California disc beads-a very high valuation. Most old women wore at the throat a clam shell cut into frog
shape and simply called hanye, frog. These also were valuable.”
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FIGURE 2.1 Mohave Woman and Child on the Colorado River

(Photo by E. S. Curtis, 1903, courtesy of the Smithsonian Institution)



X2143-07

FIGURE 2.2 Mohave Man in Rabbit Skin Robe (Photo by E. S.
Curtis, 1907, courtesy of the Smithsonian Institution)
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2.2 ART, SONGS, STORIES

Mohave women gathered clay, granite, and sand from many sources along the river to make
pottery. They made large jars to store and cool water, pots to cook food, vessels to parch seeds,
bowls to mix and prepare food, spoons to scoop and eat food, jars to store food, and dolls and
animals for the children. When the railroad came through Mohave territory in 1883, train
passengers noticed the unique style of pottery and dolls that the Mohave women made and began
to purchase them. The types and styles of pottery changed to accomodate the new market. Cups
with handles, covered tea pots, dolls with elaborate dress, jars with many spouts and handles,
frogs and turtles were made for sale to train passengers.

Before contact with Europeans, Mohave women used shells to make necklaces. When glass
beads became readily available they switched to glass immediately. Mohave women became
known for their elaborate bead collars, especially for their striking netting technique. The types of
geometric patterns and light and dark contrasting colors used by Mohave women in making belts,
purses, and necklaces has been described as distinctly Mohave.

Mohave people have a deep appreciation for music, especially songs. The Mohave have songs for
healing the sick, telling history, and enjoying themselves at social events such as dances. Some of
the great and powerful songs tell about the world and its creation by Matavilya (God) and how
the Mohave people came into existence. The songs also describe the history and heroes of the
Mohave, the place of the Mohave people in the world, and the natural phenomena they encounter.
The most popular songs to dance to are the entertaining “Bird songs.” Both men and women line
dance using small steps to move their bodies backward and forward to the rhythm of the gourd
rattle played by the men.

The following exerpts are from A. Kroeber’s Handbook of the Indians of California,
originally published in1925 (see references, Appendix N).

“Designs on vessels are named spider, rain, rainbow, fish backbone, melon markings, turtle, cottonwood leaf,
coyote tooth, yellow-hamer belly, tattoo, and hotahpam, a style of face paint that crosses under the eye.”

“When the singer swings his stick, they step with their knees bent. All five of these dances might be going on
at the same time. As soon as one song is finished, another is begun, they dance fast because the sun is nearly
gone and the women sweat...So they did this time when the captives were brought in. As it began to be dusk,

. they stopped, and all went to the river and washed off their paint in order that the two captives might not cause
them to be sick...So in two days they all assembled once more and danced again the whole day and the whole
night. In the morning they continued singing while the kohota took the two slaves, one in each hand, and
started toward the river... When he came near the river, he ran and leaped in with the two captives. Everyone
plunged after him. This was to make the two Cocopa women Mohaves, so they would not bring sickness on
the people.” -- Mohave recounting event from childhood

“All the cycles have their songs strung on a thread of myth, of which the singer is conscious, although
practically nothing of the story appears in the brief, stylistically chosen, and distorted words of the songs.”
«...although no two of the 100 or 200 songs of one series are identical, the Mohave need hear only a few bars
of any song to recognize its kind...” '
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“Abreast with the singer is a kneeling line of elderly men facing east; behind him, two women selected for
their loud voices, their faces painted red, their hair white; in front, looking toward the sun, sit three rows of
younger men. They wear tufts of white heron or crane feathers on their heads, or strings of these feathers
down their backs... The dance is continued till everyone is tired... Unison mass effect makes up to them for
variety and meaning of movement.”

“Mastamho drove a willow stick into the ground and drew out the water that became the Colorado River and
with it came the fish and ducks. He gave the people the river and everything along the river. Whatever grew
there was theirs, as he said, and they were the Aha Macave, the Mohave, the people who live along the river.”
-- Mohave creation story

“The myths are enormously long, and almost invariably relate the journey of either a single person, or a pair of
brothers with or without a following, beginning with their coming into existence and ending with their
transformation into an animal or landmark.... We are thus faced with a style of literature which is as frankly
decorative as a patterned textile. The pattern is far from random; but it is its color and intricacy, its fineness
or splendor that have meaning, not the action told by its figures...”

“Nyohaiva, the insect called yanathakwa’ataya, was a woman who grew out of the ground at Miakwaorva,
near the northern end of Mohave Valley. She moved southward, went east from opposite Needles into the
mountains, gave a bow and knife to Hamatholaviya that the Walapai might live by hunting, returned to the
river, leaped far down, accepted a new name, Ath’inkumedhi, from Nyahunemkwayava, but rejected several
men who claimed her as sister. At Ahwaka-hava, somewhere in the old Halchidhoma country, she was offered
food and plotted against by Kimkusuma, Ochouta, and their two brothers, who wished to eat her. She found
her relatives’ bones, beat the people of Ahawaka-hava in a contest for them, and defied them to war. She
went downstream to Avi-haly’a and Avenyava and prepared the people for war. They assembled, and she
appointed three leaders besides herself. On the way up they met her brother, on whom horns were growing,
and she sent him to the east to become a mountain sheep. As the party approached Ahwaka-hava, Nyohaiva
put the foe to sleep with a magic ball, entered the house with her three companions, carried off the sleeping
Ochouta, and decapitated him with her thumbnail. She took the head northward to Amata-ya'ama, near
Parker, still in old Halchidhoma territory, where four alyha men-women lived and made the scalp dance.
Ochouta’s skull she threw far south, where it became the rock Avimelyakyeta at Picacho near Yuma. Then
she herself turned into a black rock near Amata-ya'ama.”

“Shinny was played with a slender curved stick and small wooden ball by ‘old’, that is, middle aged, men,
seven or eight to a side, between goal lines a third of a mile apart... The ball was put in a hole in the middle of
the field, covered with soil and trod down. Half a dozen players struck at the pit until the billet flew out...”

Note

Tn accordance with C.R.LT. archaeologjcal and historic preservation procedures, an Archaeological Walk Through Evaluation was performed by the
C.R.LT. Museum and the Bureau of Indian Affairs (Colorado River Agency). Although much of the Colorado River Indian Reservation isrich m
history and prehistory, no archaeological sites were found an the preserve (Appendix B). Considering Section 106 determination under the Naticnal
Historic Preservation Act, the State Historic Preservation office found the Archaeological Walk Through Evaluation sufficient for “compliance with
the identification provisians of 36 CFR 800” and adopted the recommendaticns of the Archaeological Walk Through Evaluation (Appendix C).



FIGURE 2.4 Mohave Woman - Potter (Photo by E. S. Curtis, 1907,
courtesy of the Smithsonian Institution)

28



(uonmnsuy UBIUOSYIIIS 9y} JO ASSLINOD /06 ]
smn) 'S g Aq o0Ud)  U0Y22[0)) 1UDLI)) AADYOW G'T TINOIA




3.0 CONDITIONS ON THE ‘AHAKHAYV TRIBAL PRESERVE PRIOR TO
RESTORATION




[

3.1 LOCATION

The ‘Ahakhav Tribal Preserve contains land in Sections 9,10,16,17, 19, and 20, TON, R20W,
G&SRB&M, between Rodeo Drive and the Colorado River, comprised of 1042 acres, more or
less, of Tribal land (Figure 3.1). The preserve includes two backwater areas - Deer Island
(750.39 acres) and ‘Ahakhav (291.61 acres). The backwaters were created during the 1960’s in
order to provide flood control and wildlife habitat lost to the damming and channelization of the
Colorado River.
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FIGURE 3.1 Location Map -- ‘Ahakhav Tribal Preserve ,



3.2 TOPOGRAPHY:

Topography is important in planning revegetation sites, dredge spoil locations, drainage patterns,
and the location of elements of the Preserve Center. A topographic map of the preserve, figure
3.2, indicates the main river channel, areas that are within the 100 year flood plain, and upland
areas outside the 100 year flood plain.

FIGURE 3.2 Topographic Map of ‘Ahakhav Tribal Preserve:

- MAIN RIVER FLOODWAY
— 100 YEAR FLOODPLAIN

\— RIPARIAN AREAS OUTSIDE THE 100 YEAR FLOODPLAIN

N
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3.3 SOILS:

A soil survey map of the preserve is given in figure 3.3. There are 5 soil types on the site, all of
which have a very low available water capacity, slow runoff, slight hazard of water erosion, and
very high hazard of soil erosion. They are also all subject to flooding and moderately suited to
riparian vegetation (cottonwood, willow, mesquite, etc.). The 5 primary soil types are outlined in
figure 3.3.

PARKER  VALLEY

|

FIGURE 3.3 Soil .Survey Map of ‘Ahakhav Tribal Preserve:

EZJ --Agualt-Cibola; strongly saline, sandy loam, moderately slow permeability to a depth of 35 inches, salt tolerant
' vegetation with extremely deep taproots (up to 30 feet), and a natural plant community of saltcedar, mesquite,

arrowweed, and saltbush.

--Lagunita; strongly saline, loamy sand, rapid permeability, vegetation similar to type 2 areas.

—Carrizo; gravelly coarse sand, rapid permeability, natural plant community of creosotebush, paloverde, ironwood, big
galleta, and mesquite.

--Lagunita; loamy sand, used primarily for agriculture, however, not truly suitable for agriculture.

--Lagunita variant; moderately saline, loamy sand, rapid permeability, high soil erosion hazard in areas that are
unponded, vegetative community of cattails, bulrush, mesquite, saltcedar, and arrowweed.

--Water
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3.4 VEGETATION AND HABITATS*

The preserve consists of riparian (707.58 acres), wetland (249.23 acres), and aquatic (85.19

acres) habitats. The distribution of the habitats throughout the preserve is found in figures 3.4 and
3.5.

Riparian

Areas of the site whose vegetation is dependent on a high water table from proximity to an
aquatic ecosystem or to subsurface water are riparian areas (Figure 3.6). There are approximately
525.66 acres of riparian habitat at Deer Island, and 181.92 acres of riparian habitat at ‘Ahakhav
Backwater.

Native trees common to the site include the honey and screwbean mesquite, especially valuable
for food and cover to a variety of wildlife species. Though the few native trees are usually
separated by dense saltcedar, there are some areas with enough mature mesquite to shade out the
saltcedar. The understory is dominated by native plants such as the arrowweed, quailbush, and
four-wing saltbush, all of which provide habitat for a variety of native wildlife.

Riparian areas of the site are dominated by saltcedar (Figure 3.7), an exotic species introduced
from Eurasia during the 19th century. Its name comes from its ability to absorb salt in soil and
water and release it again near the soil surface. As irrigation practices in the Colorado River Basin
have increased, soil and water salinity levels have risen. Native plants, with the exception of
saltbush and quailbush, and to a degree mesquite, exhibit a low tolerance to saline soils. In
contrast, saltcedar thrives under highly saline conditions.

Saltcedar is known as a “well-plant,” having deep roots and high water use. It is widely
naturalized in the southwest United States, and has proven difficult to eradicate because of its
habit of both root sprouting and spreading by seed. Though saltcedar successfully competes with
native plants for water and space, it has a lower wildlife habitat value than most native plants. At

the beginning of restoration, saltcedar accounted for approximately 80 percent of the vegetative
coverage on riparian portions of the preserve.

Initially saltcedar became established in areas where native vegetation had been cleared and the
land left fallow (Ohmart et al. 1977). However, saltcedar has a high rate of seed production with
as many as 600,000 seeds per plant produced from April through October. The long period of
seed production allows saltcedar to germinate well into fall, when most native trees are no longer
producing viable seeds. Thus, where channelization and river-flow management have resulted in
very little native plant regeneration, stands of cottonwood or willow have been replaced by
saltcedar.

*Text largely reprinted from the Vegetation Management Study, Lower Colorado River, Phase 1, U.S. Bureau of Reclamation, Lower Colorado
Region, September 1992.
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In addition, saltcedar is deciduous and, without floods, large amounts of leaf litter accumulate.
Therefore, the possibility of a stand igniting increases, especially during the dry summer months.
After such fires, saltcedar and arrowweed quickly regenerate (Figure 3.8), whereas cottonwoods
and quailbush usually fail to return. Thus in stands of mixed vegetation, saltcedar will be the first
to regenerate, and through successive fires eventually displaces most native species.

As saltcedar displaced native riparian vegetation, wildlife experienced a changed habitat requiring
adaptation or relocation. Since saltcedar is dense, produces little useful food, and harbors few
insects, most wildlife found the new habitat to be sub-optimal. It has been observed that most
species have been adversely affected by the change.

Monotypic stands of saltcedar support the lowest density and variety of bird species of any
riparian habitat except arrowweed (Ohmart et al. 1988). Most saltcedar stands are of short
stature (less than 15 feet tall) and are very dense. Bird species that occur in these habitats
generally are permanent resident ground-foragers or small birds that eat insects. Birds that eat
fruit are virtually absent in saltcedar habitats. Among the valley's summer residents, only six

species do not seem to avoid pure saltcedar habitat. These habitats are largely devoid of birds in
winter.

Several factors probably contribute to the scarcity of birds in saltcedar (Ohmart et al. 1988).
Although insects are often abundant in saltcedar during summer, the trees produce a sticky and
salty exudate that may inhibit birds from foraging efficiently in the dense foliage. Since many
birds nest and feed in saltcedar in other river valleys farther east, their absence in saltcedar on the
lower Colorado River may be more complex than the mere inability to cope with the sticky
exudate. Summer temperatures become more severe from east to west across the southwestem
deserts, and certain migratory mid-summer birds become more specialized in their use of multi-
layered habitats such as cottonwood-willow. Perhaps for these birds, the shrubby saltcedar
cannot mitigate against the extreme summer heat.

A comprehensive study of the relationship between wildlife species and vegetation types was
conducted along the lower Colorado River by Anderson and Ohmart (1977). They recorded the
occurrence and seasonal abundance of 385 species of birds in the various plant community types
in riparian, open water, river, marsh, desert, agricultural land, and urban areas. The study used

total number of species and density of birds present to compare habitat quality of various
vegetation types.

Anderson and Ohmart concluded that vegetation height and distribution strongly affected wildlife
community attributes. To attract the greatest number of birds, an area should have shrubs
(preferably quailbush) and trees (preferably cottonwood-willow). Inkweed is important to some
birds and honey mesquite with mistletoe is important for birds that feed on fruit.

Past studies have shown that in mature growth forms, stands of native plant species provide better
habitat than saltcedar. Cottonwood and willow communities provide the best habitat because of
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their vertical and horizontal structure. However mesquite and quailbush also support many bird,
mammal, reptile, and insect species.

The cottonwood-willow association was characteristic of the Colorado River Valley before the

early 1900's. Although this habitat is now significantly reduced in area, it remains vital to a key
segment of the area's bird species.

In terms of bird abundance and variety, mature coftonwood-willow communities are among the
richest habitats in North America (Ohmart et al. 1988). Most migratory birds that either breed or
winter in the Colorado River Valley prefer the tall willow and cottonwoods over shorter or
shrubby vegetation. These seasonal residents are largely responsible for the high diversity of birds
in this habitat. Some summering birds are largely restricted to native cottonwood-willow stands,
others achieve their highest densities in these habitats.

Outside of the breeding season, cottonwood-willow groves attract a changing variety of abundant
bird species. In fall, common migrants move throughout the forest canopy consuming small
insects. In late January, the cottonwood trees bloom and birds flock to these trees to feed on
nectar and insects attracted to the flowers. A month later, the willow begins to bloom and the
feeding flocks move to the willows. Small stands of tall, mature cottonwood are also important
to roosting and nesting herons, egrets, and large raptors.

The Bill Williams' cottonwood-willow grove (Figure 3.9) is the only area continuing to attract all
these bird species. Remaining tracts of willows or cottonwoods attract many of these species
depending on the maturity of the trees, size of the grove, and amount of saltcedar and shrubs

present. Even sparse and isolated willow patches are better than saltcedar or sparse, stunted
mesquite stands.

One important feature that separates mature cottonwood-willow habitats from other riparian
vegetation is their structural complexity. Cottonwoods and willows typically grow to be the
tallest trees in the valley, often up to 70 to 80 feet, thus providing both vertical and horizontal
foliage layers often absent in other riparian habitats (Figure 3.10). Foliage diversity has been
shown repeatedly to be correlated with higher numbers of bird species. On the lower Colorado
River such structural complexity also allows for additional cover from the extreme temperatures
that may otherwise interfere with the nesting of many midsummer breeding species.

Honey mesquite (Figure 3.11) habitats along the Colorado River rank second to cottonwood-
willow in terms of bird abundance and variety (Ohmart et al. 1988). Unlike the seasonal
progression of bird species described above, the honey mesquite community is dominated for
much of the year by permanently resident insectivores. Gambel's quail maintain their highest

winter and spring breeding populations in honey mesquite habitats, where they feed on mesquite
seeds.

Two botanical features found in honey mesquite stands attract seasonal residents and add greatly

to the composition of the bird community. One feature is mistletoe, which parasitizes honey
mesquite more than other tree species in the area. Mistletoe clumps produce large amounts of
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berries that support a huge wintering avian population. The second important feature of honey
mesquite habitats is the presence of several shrub species that form large patches in more open
stands. Quailbush and saltbush are the most common, providing perennial foliage for small
wintering birds. These shrubs also provide abundant food (insects and seeds) and cover.

Honey mesquite generally dominates on upper floodplain terraces (Ohmart et al. 1988). This
plant is frequently the only riparian tree to form monotypic stands (Figure 3.12), in which
saltcedar is not an important component.

On the lower Colorado River, all screwbean mesquite (Figure 3.13) stands are mixed with
saltcedar (Ohmart et al. 1988). In contrast to honey mesquite, screwbean mesquite is rarely
parasitized by mistletoe and grows so dense that few shrubs become established. Screwbean
mesquites generally grow taller than honey mesquites, and because they occur closer to the river
bank, screwbean mesquite groves often contain a few isolated cottonwoods and willows. For
much of the year, the bird community in screwbean mesquite habitats is composed almost entirely
of permanent resident species. The general lack of perennial foliage, fruit, or seeds makes these
areas among the least attractive of riparian habitats for winter migrants. Some species are
attracted during summer to the tall canopy and scattered cottonwoods. Perhaps the most
conspicuous avian feature of mature screwbean mesquite-saltcedar communities is the tremendous
density of nesting white-winged and mourning doves. In addition, during late summer and fall the
seed pods of the screwbean mesquite ripen and fall, providing an abundant food source for many
wildlife species.

Screwbean mesquite habitats have increased in area with the stabilization and channelization of
the river. Since cottonwoods and willows are not naturally regenerating, screwbean mesquite, in
association with saltcedar, is becoming more prevalent. Structurally well-developed stands of
screwbean mesquite are continuously under threat of clearing, and as individual screwbean trees
die they are replaced by saltcedar.

Although information on the water usage of native species is limited, some preliminary
conclusions can be drawn. Most studies show that cottonwood and willow use almost as much
water as saltcedar. Annual water use by mesquite, 4.0 to 5.0 acre-feet per acre for a dense stand,
was lower than that expected for cottonwood and willow. A study of quailbush put its use at 3.0
to 4.0 acre-feet per acre. These results indicate that replacement of saltcedar with quailbush
would provide the most water salvage potential, and replacement of saltcedar with cottonwood
and willow would provide the least salvage potential. Because of limited information, ground-
water depth relationships for native species could not be obtained.

Wetland
Wetland areas of the preserve lie between the aquatic areas and the higher, riparian portions of the
preserve. These areas are characterized by periodic flooding and plant species requiring a

substantial amount of available water. There are approximately 158.73 acres of wetland at Deer
Island, and 90.5 acres of wetland at ‘Ahakhav Backwater.
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Most of the shallow water area is dominated by cattails, with some areas of bulrush, (Figure
3.14). There are also patches of cane (or giant reed), another exotic species that is thriving in the
backwater area. Unlike saltcedar, cane has not yet replaced native species, though it is spreading
rapidly, and may prove problematic in the future. Thriving in abundant water, saltcedar is also
present in the wetlands, often in very dense patches.

Water

In addition to shallow, vegetated areas, there are 66 acres of open water aquatic habitat around
Deer Island, and 19.19 acres in the ‘Ahakhav area. Thus, water resources on the preserve,
including wetlands, total 334.42 acres in surface area, with the Colorado River as the western
boundary of the preserve.

The backwater is characterized by open water, with shallow, vegetated marsh areas (Figure 3.15).
In the densely vegetated areas, little or no open water is visible, and cattails generally dominate
(Figure 3.16). The water here flows slowly through the cattails, and, over time, these areas will
fill with deposited sediment and become riparian (upland, river bank) areas. The less densely
vegetated areas tend to be dissected by small channels of flowing water and have a higher
diversity of both plants and wildlife. *

The Colorado River is used extensively for recreation, primarily boating. The river is fast-flowing
(3-4 mph), and the water level changes frequently due to dams both upstream and downstream.
Based on 1994 water flow records from Parker Dam, the mean flow below Headgate Rock Dam
ranged from a high of 12,297 cfs in April to a low of 4,819 cfs in November .

NOTE:
*Cattails are known to be the most important habitat type for the endangered Yuma Clapper Rail, as well as the sensitive species California black rail.
(Susan Henry)
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FIGURE 3.5 Existing Habitat -- Deer Island Backwater
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FIGURE 3.6 Riparian Habitat:

Riparian areas are periodically flooded and were at one time dominated by cottonwood
and willow, such as this young stand (background), and mesquite. Today they are
primarily dominated by saltcedar and arrowweed (foreground).

FIGURE 3.7 Saltcedar: .
Saltcedar is an exotic species from Eurasia that thrives at the expense of native

vegetation. It spreads easily, grows rapidly, and dominates all but the open water areas
of the preserve.
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FIGURE 3.8 Saltcedar After Fire:
Saltcedar both invades and resprouts rapidly after a fire. This saltcedar has resprouted
from rootstock only weeks after a bum, already reaching a height of several feet.

-Firebreaks will be included in the plan in order to prevent revegetated areas from

burning and allowing saltcedar a new foothold.

FIGURE 3.9 Bill Williams Cottonwood / Willow Grove:
Bill Williams National Wildlife Refuge, about 20 miles north of the Preserve, contains
one of the few remaining natural riparian corridors on the Lower Colorado River. It is
hoped that the Preserve will eventually contain another.
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FIGURE 3.10 Cottonwood: . N
Cottonwoods provide important habitat for birds requiring tall trees or cavities for

nesting purposes. There are no large cottonwoods, such as this one, on the site, but
there are still a few stands of young trees.

FIGURE 3.11 Honey Mesquite:

This honey mesquite bosque, south of Poston, is an area relatively free of saltcedar. It
is one of the few remaining bosques on the Colorado River Indian Reservation, and has
qualities similar to the historic state of Ahakhav Tribal Preserve.
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FIGURE 3.12 Monotypic Honey Mesquite Bosque:
The understory of a mesquite bosque is often void of other vegetation because of the
deep shade created by the trees. Successful revegetation could produce such dense

crown cover in 3-5 years, given the right growing conditions and a lack of competition
with saltcedar.

FIGURE 3.13 Screwbean Mesquite:
Screwbean mesquite is the most common native tree on the preserve. Most of the

existing trees are large and can compete successfully with saltcedar, even when growing
as close together as these are.
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FIGURE 3.14 Wetland Area:
Cattails and bulrush growing along the edge of the backwater provide important brood
cover for nesting birds, as well as cover for smaller fish.

FIGURE 3.15 Open Water Area With Shallow Marsh:

Riparian areas with both open water and emergent vegetation are generally most useful
to the greatest number of wildlife species. This historical backwater channel is,
however, more shallow than it used to be, and has lost some wildlife value because of
this. Deepening of the channel would be especially beneficial to fish, as well as for
recreational and other purposes.
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FIGURE 3.16 Dense Cattails:
The central portion of this photo was a historical channel that has been filled with

sediment, and subsequently, cattails and even arrowweed. Areas such as this contain
very shallow water that is usually stagnant. They are available only to the smallest of
fish, and are not preferred by most birds..

FIGURE 3.17 Cattails:

Cattails are valuable as breeding habitat for a number of species, including the federally
endangered Yuma clapper rail. They provide food and cover for numerous wildlife
species, but become much less valuable when they grow so dense that water flow is
greatly inhibited.
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FIGURE 3.18 Arrowweed:

Arrowweed (foreground) has a low value to most wildlife species, and, unfortunately,
often dominates the site in association with saltcedar. Revegetation efforts will only
improve the area’s usefulness to wildlife, despite localized disruption.

FIGURE 3.19 Saltcedar In Standing Water:

Saltcedar can often be found growing in shallow, standing water on the preserve. Water
release schedules from upriver dams determine the length of time such areas are
inundated, but saltcedar can thrive even after extended periods of high water levels.
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FIGURE 3.20 Cottonwoods:

Large cottonwoods such as these are becoming increasingly rare. Many wildlife
species require these larger trees for breeding purposes. Natural cottonwood forests
provide a diversity of foliage, and therefore, insects, that many animals require as food.
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3.5 WILDLIFE*

Backwaters of the lower Colorado River support at least 14 species of fish, and riparian
woodlands provide habitat for over 250 bird species, 9 amphibian species, 23 reptile species, and
33 mammal species. A list of vertebrate species that are found in this part of the lower Colorado
River valley is provided in Appendix D. For a complete list of birds that may be found in this
area, see Rosenberg et al. (1991) and Ohmart et al. (1988).

Birds

Taller trees, such as honey and screwbean mesquite, attract birds to the site that would normally
use only cottonwoods or willows for nesting. These adaptable species include the yellow-billed
cuckoo (see Appendix K for scientific names of birds cited in the text), the Gila woodpecker, and
the northern flicker. Songbirds such as yellow-headed blackbirds (Figure 3.21), Abert’s towhees,
Western kingbirds, and Crissal thrashers also use the preserve for nesting purposes, while belted
kingfishers, American robins, and phainopepla migrate to the preserve in winter.

Though mourning doves, white-winged doves and some songbirds nest in mature saltcedar (over
17’ tall). Screwbean mesquites support the highest density of nesting mourning doves and white-
winged doves. High winter densities of Gambel’s quail are supported only in honey mesquite
communities, though they prefer screwbean mesquite communities in the summer and fall.

Harris hawks, red-tailed hawks, and American kestrels once nested in large numbers in mature
cottonwood, willow, and mesquite trees along the river. However, today, the Harris hawk is a
species of special concern, and the red-tailed hawk and American kestrel find few suitable nesting
sites. Cooper’s hawk, the northern harrier, and the endangered southern bald eagle continue to
winter in the area, while the peregrine falcon and the osprey use the area during migration.

Birds that use the riparian portion of the site also generally inhabit the wetland areas. In addition
to birds mentioned above, shorebirds such as black-crowned night-herons (Figure 3.22),
American coots (Figure 3.23), black-necked stilts, killdeer, great egrets (Figure 3.24), and great
blue herons nest in the wetland areas. Winter and transient visitors include northern pintails,
sandhill cranes, Canada geese, the common snipe, mallards, teal, wigeon and the gadwall.

An interesting bird species now found in pure stands of honey mesquite or saltcedar is Bell's vireo,
which historically was most highly associated with willow-dominated habitats. Although Bell's
vireo is now rare on the lower Colorado River and does not occur in all honey mesquite-saltcedar
stands, this vegetation type represents its most important habitat outside the willow stands of the
Bill Williams' Delta. The vireo was once abundant along the lower Colorado River and was
characteristic of the willow-cottonwood association. This species seems to require both a dense
understory and at least a moderately tall canopy layer. The importance of vegetation structure in

*Text largely reprinted from the Vegetation Management Study, Lower Colorado River, Phase 1, U.S. Bureau of Reclamation, Lower Colorado
Region, September 1992.
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determining habitat preference by certain bird species is illustrated by the adequacy of honey
mesquite-saltcedar mix.

Listed Species and Species of Special Concern

The federally endangered Southwest willow flycatcher historically nested in the lower Colorado
River Valley. It is a cottonwood-willow obligate species that declined dramatically in the area,
presumably due to a loss of breeding habitat. It has recently been sighted along the Colorado
River.

Five other federally-listed bird species are found on the lower Colorado River. They are the bald
eagle, peregrine falcon, brown pelican, least tern, and Yuma clapper rail. All five are open water
or marsh species. Only one species, the Yuma clapper rail, is fairly common. Ironically none of
these species are indigenous to cottonwood-willow habitats. Therefore preservation and
restoration of these habitats to protect federally-listed bird species has not been a high priority.

The endangered Yuma clapper rail is considered a resident of the Colorado River Indian
Reservation. It inhabits shallow, freshwater marshes, with low-density stands of cattails and
bulrushes, and is found along the lower Colorado River from Arizona and California into Mexico,
as well as around the Salton Sea in Imperial County, California. Crayfish, isopods, small fish,
clams, insects, and seeds are its primary food sources. The rail is threatened by loss of habitat due
to artificial river flooding, reclamation projects, and mosquito abatement activities.

Many bird species that utilize riparian vegetation are listed as endangered or of special concem by
the states. California recognizes the elf owl, yellow-billed cuckoo, gilded northern flicker, Gila
woodpecker, and Arizona Bell's vireo. In addition, twelve other riparian species are listed as
species of special concern and special concern to be monitored. Arizona lists the great egret and
the willow flycatcher as endangered and six other riparian species as threatened or of concern.

The number of listed species and those of concern in riparian habitats attest to the dramatic
changes experienced on the lower Colorado River. Birds have suffered more dramatic declines
than any other faunal group, except fish. Almost all of the bird species would benefit from
improved riparian habitat, especially expanded cottonwood and willow stands.

Fish

The slowly moving, nutrient-rich backwaters are essential for the survival of many wildlife species
that would otherwise not be found in the arid Southwest. These aquatic areas provide important
habitat for a number of fish species. Fish such as carp, bluegill, and largemouth bass are

commonly found here. However, none of the fish that are found in any numbers in these areas are

native species. Species such as the endangered bonytail chub and the endangered razorback
sucker have been essentially eradicated.

Note:
A complete list of federally, tribally and state-listed endangered, threatened or candidate species occuring an the preserve is provided in Appendix E.

51



Thus, this portion of the lower Colorado River has been designated critical habitat for the
federally endangered razorback sucker, found primarily in Lake Mohave and in small numbers on
the preserve. All known wild populations, including those that inhabit the preserve, consist of
large, old adults. There has been no known addition of young to the population for over twenty
years. It is believed that the population decline of the razorback sucker was caused by the
predation of young by non-native fish in the Colorado and other rivers. The species reproduces
successfully and the young grow rapidly when isolated from these non-native predators. The U.S.
Fish and Wildlife Service reviewed the first draft of this document, and in a Section 107 critical
habitat consultation, concurred with a finding of no effect to the razorback sucker, or bonytail,
and no destruction or adverse modification to designated critical habitat (Appendix F).

Mammals

Many land mammals can be found in riparian vegetation. Open riparian habitats, such as stands of
honey mesquite with shrubs, are dominated mostly by burrowing species. Riparian habitats closer
to the river, such as cottonwood-willow, screwbean mesquite, dense honey mesquite, saltcedar,
and saltcedar/honey mesquite mix, harbor a different set of mammals.

There are a number of riparian species that are dependent upon aquatic habitats. Both beaver
(Figure 3.25) and muskrat occur in quiet backwaters and in unchannelized sections of the
Colorado River bordered by extensive stands of riparian vegetation. Beavers are most common in
and around large stands of young willows and can cause extensive damage to small stands of
regenerating willows and to cottonwood-willow revegetation efforts. In the nineteenth century,
trapping severely reduced both species. However, muskrats are now common in marshes and
along canal systems, and beaver have recovered to some extent. The loss of riparian habitat to
channelization, brush clearing, and concreting canals is still detrimental to beaver populations.

River otters occurred on the lower Colorado River until 1933. They were never common and
disappeared from the Colorado River soon after the construction of Hoover Dam. This was
probably due to loss of riparian habitat and the extirpation of native prey species. Other riparian
mammals, which use aquatic and semi-aquatic habitats, are the bat species, raccoon, striped
skunk, coyote, bobcat, Arizona and hispid cotton rats, and the mule deer.

Rodents are the largest group of mammals in riparian habitats. Rodent populations have been
studied intensively in only a few riparian areas. Anderson and Ohmart (1977, 1984a) found that
most of the rodent species identified showed some preference for certain vegetation types. None
showed strong preferences and all were found in several vegetation types. Anderson and Ohmart
(1984a) concluded that the best management system for all rodent species would be to create an
area that is horizontally diverse.

A number of camnivores occupy the riparian habitats along the Colorado River. They range in size
from the Yuma puma to the spotted skunk. In general, little is known of the biology of many of
these species along the Colorado River. Dense vegetation and the expense of studying individual
species have prevented extensive data collection. Cottonwood-willow habitats may be important
for the Yuma puma as cover in the capture of deer and other large mammals. All habitats were
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probably used as hunting areas and space to roam. The Yuma puma is on the list of Arizona
threatened native wildlife and is a candidate for endangered species status.

Individual bobcats and coyotes and their tracks are frequently observed in riparian habitats.
Bobcats are found in all vegetation types. Coyotes are most abundant in honey and screwbean
mesquite habitats. The kit fox, gray fox, raccoon, and spotted skunk are all rarely seen, but they
may be more abundant than records show. The badger is primarily found in honey mesquite or
other sparsely vegetated habitat. The striped skunk is found in dense habitats near water.

Deer densities in riparian habitats probably have changed dramatically over the past 100 years
(Ohmart et al. 1988). Continuing riparian habitat conversion combined with the disappearance of
cottonwood-willow communities have affected deer populations by eliminating cover and forage
availability. Deer use riparian areas from June to October. Does living in upland habitats move to
the riparian habitats during summer. Tracking indicates that some does use dense riparian habitat
or mesquite habitat, and others use saltcedar.

Endangered Species and Species of Special Concern

There are no Federal or State listed endangered mammals on the lower Colorado River.
However, there are several species of special concern monitored by both California and Arizona.
They include the California leaf-nosed bat, the cave and Arizona myotis, the white-throated

Woodrat, and the Arizona cotton rat. Extirpated from the river are the river otter, Yuma puma.
and pronghom.

Of special concern are the Arizona and cave myotis. Colonies of both have been severely reduced
during the last few decades. These species feed in and over riparian vegetation. The Arizona
myotis has its colonies located under bridges and in old cottonwoods. The cave myotis roosts in
caves and mine shafts but forages over riparian habitats. Declines have been occurring due to
human disturbance and heavy insecticide use. Both are of highest priority for designation as State
listed endangered species. The Arizona myotis population on the lower Colorado River is the
only known population in California and is separated by 200 miles from the next nearest colony.

Reptiles and Amphibians

There are 36 species of reptiles that can be found in riparian habitats. Nine of these species are
associated strictly with riparian vegetation. Of the nine species, all but one are semi-aquatic. The

only land riparian species is the omate tree lizard, which lives in large cottonwood, mesquite, and
saltcedar trees.

The backwater area provides important habitat for amphibians known to exist on the Colorado
River Indian Reservation. All are dependent on nearby water for both survival and reproduction.
The most commonly encountered amphibians include the Great Plains toad, the red-spotted toad,
the Woodhouse’s toad, and the bullfrog.

53



Anderson and Ohmart (1982) monitored a 75-acre dredge spoil site that had been revegetated.
One species of frog, three species of toads, eight species of lizard, and eight species of snakes
were found using the revegetation site. Frogs and toads were associated mostly with standing
irrigation water around trees. Most lizard and snake species were attracted to sandy soil covered
with vegetation and used all vegetation types.

Listed Species and Species of Special Concem

There are no Federally-listed endangered or threatened reptiles or amphibians commonly
occurring on the lower Colorado River. However, there are many State listed species and species

of special concemn within the river valley. Six riparian and aquatic species are now rare or have
disappeared from the river.

All except one are only associated with riparian vegetation. These are the southwest toad, pacific
treefrog, lowland leopard frog, mexican garter snake, and the checker garter snake. These species
have suffered population declines and extirpations due to the destruction of riparian habitat.

Insects

Most of the information on the type and number of insects occurring in this area is from studies of
riparian vegetation. The number of insects present is highest from April to August with peaks in
April and May. Declines occur between August and September with the lowest number being
found for all habitats in January and February. Cottonwood and willow habitat supports the
highest number of insects across seasons. Saltcedar, arrowweed, and saltcedar-honey mesquite
are all important for many species during the summer.

These insects are an important food source for a number of animals, including lizards, birds, and
bats. One very important food item is the Apache cicada. The Apache cicada appears in riparian
vegetation annually, around mid-June. Large numbers are found in cottonwood-willow,
saltcedar-honey mesquite, and especially saltcedar habitats. The timing of cicada emergence
coincides closely with the peak breeding period for many bird species in cottonwood-willow
communities. Most breeding bird species in cottonwood-willow forage primarily for cicadas.

Although cicadas are abundant in saltcedar habitats, most of the birds that feed on cicadas are rare
or absent in saltcedar.

Listed Species and Species of Special Concem

MacNeill's sootywing is presently a candidate species for Federal listing on the lower Colorado
River. This skipper is restricted to the lower Colorado River from southern Nevada south to
Blythe, California. Quailbush is the sole host plant for the larvae. The status of the species
appears stable at present. Known localities for this species include Bennett Wash, Parker Dam,
Earp, Needles, Blythe, and the Colorado River Indian Reservation.
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FIGURE 3.21 Yellow-headed Blackbirds

FIGURE 3.22 Black-crowned Night-Herons

FIGURE 3.23 American Coots in Sunset .
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FIGURE 3.24 Great Egrets

FIGURE 3.25 Beaver Lodge
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3.6 HUMAN USE

Hunting and fishing are common in the area. Cottontail rabbits, quail, and doves are the primary
game animals. Bass, sunfish, carp, and catfish are among the fish commonly caught (Figure 3.26).
Camping is allowed, with stone fire circles provided at some sites. A permit is required from the
C.R.LT. Fish and Game Department for camping, hunting or fishing. There are bag and
possession limits on a number of fish and game species. The area is patrolled by the C.R.L.T. Fish
and Game Department.

FIGURE 3.26 Bass Fishing in the Backwaters
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3.7 POLLUTION

There are a number of areas on the site that have been used for illegal dumping (Figure 3.27).
Automobiles (Figure 3.28), furniture, appliances, and trash have been found, usually near roads.
Most of the dumping sites are small, under 50 square feet, though at least one is over a quarter
acre. The public has begun to clean-up the dump sites in anticipation of the restoration of the
tribal preserve (Figure 3.29).

There are no known toxic substances on the site. However, the water in the Colorado is known to
be contaminated by agricultural fertilizer and pesticide run-off, recreational water vehicle waste
and faulty or illegal sewage system dumping. Ironically, the backwaters actually serve to process
water pollutants by allowing them to settle and become absorbed by aquatic vegetation.

Recent research has indicated that selenium levels in the lower Colorado River may be a serious
concern. Concentrations of selenium have been detected that approach the threshold of
reproductive failure in fish. Additionally, pesticide, herbicide, and heavy metal concentrations are
being detected at very high levels in nearby areas, especially the lower Gila River. Ohmart et al.
(1988) concluded “that there may be serious persistent problems associated with the influence of
mining, fossil fuel combustion, and agricultural chemicals within the entire Colorado River
watershed.”

FIGURE 3.27 Dump Site
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FIGURE 3.29 Volunteer Dump Site Clean-Up:

A trash clean-up day during the winter of 1995 used volunteer labor to clear debris
from areas within the Preserve. These boys were part of the team responsible for
loading this truck into the bed of another truck for removal. CRIT Landfill donated the
dumpsters and trash pick-up for the day, and the Mohave Elders Group cooked fry
bread tacos for the volunteers.
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3.8 NOTES AND CONCLUSIONS*

Historically the Colorado River Valley floodplain supported 450,000 acres of riparian vegetation
composed mostly of cottonwoods, willows, and mesquite. Currently only 110,000 acres remain.
Of the 110,000 acres still existing, 45,000 acres are saltcedar, 20,000 acres are mesquite and
mesquite-saltcedar mix, and only 6,000 acres contain cottonwoods and willows.

Of the 45,000 acres of saltcedar, 35,750 acres are located in 100 acre parcels or greater. The
second largest acreage, 6,066 acres, is within the Colorado River Indian Reservation.

The reduction in riparian vegetation along the river was due to agricultural clearing and the
construction of dams that stopped the natural cycle of flooding needed for cottonwood-willow
growth. These actions created favorable conditions for the invasion of the non-native saltcedar. A
review of past studies has shown that saltcedar uses more water than native species.

Studies on wildlife along the Colorado River have documented the dramatic decline in the amount
and number of bird, mammal, reptile, and insect species found within the river valley. As
saltcedar has displaced native habitat, wildlife has had to adapt or relocate. Since saltcedar is
dense, produces little useful food, and harbors few insects, most wildlife has found the new
habitat to be sub-optimal. Most species have been damaged by the change.

With the expanding development of the Colorado River for human use, the ‘Ahakhav area is
becoming increasingly vital to wildlife, though it has become less accomodating. Various species
driven from spawning and nesting areas along the Colorado River use the ‘Ahakhav area. It is
important that the preserve be restored and maintained as a refuge to remind us of the natural
heritage for which we are responsible. Such areas will be invaluable to future generations.

*Text largely reprinted from the Vegetation Management Study. Lower Colorado River, Phase 1, U.S. Bureau of Reclamation, Lower Colarado
Regian, September 1992.
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4.0 RESTORATION GOALS




The goals for the restoration of ‘Ahakhav Tribal Preserve are as follows:

Restore open areas of the backwater.

Revegetate the preserve with native species.

Improve and expand habitat for the diverse wildlife species along the Lower
Colorado River.

4. Maintain restoration of the preserve.

Strengthen public understanding and respect for the ecology and cultural
history of the ‘Ahakhav area.

hadih
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5.0 RESTORATION OPERATIONS




5.1 BACKWATER DREDGING

The backwater areas on the site provided fish and wildlife habitat that was lost by the damming
and channelization of the Colorado River. These areas now require periodic dredging and other
maintenance operations in order to encourage water flow and prevent sedimentation (Figure 5.1).
Since the 1960’s, the habitat has slowly deteriorated. In 1983, floods sedimented deeper
channels, creating poor water circulation, thus reducing wildlife species diversity and productivity.
Growing sandbars block inlets and outlets to the river (Figure 5.2). Historically deep channels are
now shallow, and historically shallow areas are often filled in completely and covered with dense
cattails. Dense cattails generally have a lower value to wildlife than medium to low density
cattails, and a lack of deep water areas limits the diversity of fish to be found in the backwater.

Goals of the Dredge Plan

Dredge and open historic backwater channels.

Improve the hydrology of the backwater.

Use dredge spoil piles for revegetation efforts.

. Create and enhance backwater fish and wildlife habitats.

Develop monitoring programs to evaluate the success of dredging operations and
provide information for future backwater management plans.

6. Reduce future maintenance requirements.

wmoH N~

Hydrographic Mapping

Glen Canyon Environmental Studies, under the U.S. Bureau of Reclamation, has provided their
plan for hydrographic mapping to be completed before dredging operations begin. Once
completed, these maps will be used to determine the locations of channels to be dredged. The
channel bottom topography under 133 acres of open deep water will be mapped by combining
real-time kinematic (RTK) global positioning systems (GPS) with acoustically sounded depths
using the Hypack software package from Coastal Oceanographics, Inc. This software uses
latitude and longitude signals from the GPS instrument to navigate the depth transducer along a
pre-determined course (usually a grid pattern), and combines the transducer’s horizontal position
with a depth reading at the rate of two updates per second. This technique would be completed
by simply driving a boat along the pre-determined grid (Figure 5.3). However, the survey boat
needs at least two feet of water to function properly. Additionally, a few areas proposed for
dredging operations are completely covered in cattails. These areas must have the cattails
removed prior to mapping to allow unimpeded coverage by the hydrographic unit.

The 196 acres of dense cattails under shallow water, that have not been scheduled for dredging,
will require less topographic accuracy than the proposed dredge channels. Glen Canyon
Environmental Studies has suggested integrating existing topography from Bureau of Reclamation
aerial mapping with the hydrographic data. This will be done by intersecting the marsh bottom
with the toe of the dike by projecting the dike slope down to the elevation of the closest hydro-
collected data point. This data point will be plotted against the open-water edge of a given patch.
It will be assumed that the backwater floor elevation remains constant from this point to the toe of
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the dike. For backwater restoration purposes, this is not an unreasonable assumption. This
method will be fairly easy if the Bureau of Reclamation topography is provided to GCES in a
digital format. Deliverables for the hydrographic mapping are as follows:

e +/-8 24” x 36” plan view map sheets of the existing backwater bottom in the specified open-water areas at a
scale of 1:1200, including the horizontal alignments of proposed channels.

o  +/-58 24 x 36” plan/profile map sheets of the proposed channel areas at a scale of 1:300, including design
profiles for the proposed channels.

e Anengineer’s estimate of the proposed dredge quantities.

e  All data will be mapped in Arizona State Plane coordinates or UTM’s for ease of conversion into GIS
software, which is a common platform used for long-term monitoring of environmental resources. This report
will include a list of all permanent survey control used and/or established in the area for this survey, copies of
raw and processed survey data points, and recommendations for optimizing and integrating future mapping
efforts.

Ecological Evaluation

Glen Canyon Environmental Studies has provided a plan for the on-site evaluation of physical and
biological variables prior to dredging activities. This evaluation will include seasonal analysis of
conditions and resources, and will incorporate previous analyses of existing databases and
literature. Site-specific information will then be used to make recommendations regarding such
issues as the quantity and residence time of diverted water, the use of artificial means of increasing
dissolved oxygen, and related management information. The mainstream river will be used as a
control for water quality variables and benthic invertebrates, although the restored backwater will
provide a somewhat different environment for aquatic life. The pre-dredge evaluation is estimated
to require 75 days of work by a qualified biologist.

Dredge Plan

Dredging plans include deepening historic channels, opening backwater to the flow of the river
through a series of percolation dikes, revegetating dredge spoil with native riparian trees and
shrubs, and adding fish habitat structures in the backwaters.

The backwater area will be opened to water flow from the river through a series of percolation
dikes (Figure 5.4), located as shown in Figures 5.5 and 5.6. Percolation dikes will be constructed
by excavating sections of the existing dikes to a depth of at least 2 feet below the river bottom.
The lower sections of the dikes will consist of large rocks to allow permeability. The upper gravel
roads will be rebuilt for authorized vehicle access to the site. Construction of the dikes will occur
during the winter when river levels are low.

According to Glen Canyon Environmental Studies, the Hypack software combined with RTK,
used during the hydrographic mapping, can also be used for the dredge design. A “‘channel
design” option can be used after the preliminary mapping by entering the geographic coordinates
of the toe lines and centerlines with their corresponding depth and side slope information.
Hypack can then be used to position the dredging equipment for accurate channel construction.
Hypack also allows the original coordinate line files to be repeated over time. By repeating the
same line files, an accurate quantity of dredged material can be quickly calculated.
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Areas that are to be deepened will be dredged with a hydraulic dredge (Figure 5.7) supplied by
the U.S. Bureau of Reclamation. Channels with an average width of 30 feet and an average depth
of 12 feet at low river flow will be dredged as shown in Figures 5.5 and 5.6. These channels will
be located in areas that have been fully sedimented, near the percolation dikes, and at the mouth
of the backwater. At ‘Ahakhav, 228,547.37 cubic yards of spoil will be removed from the
backwater. At Deer Island, 428,296.20 cubic yards of spoil will be removed.

The location of dredge spoil piles was carefully considered, as there are areas of both high and
low wildlife habitat value. Spoil piles will be placed first and foremost on upland areas with no
vegetation or on old spoil piles. They will also be located on other upland areas with little
vegetation and low value to wildlife (Figures 5.5 and 5.6). Wherever possible, spoil piles will be
contained by a basin of excavated material formed with caterpillar tractors - a containment berm
(Figure 5.8). These berms will prevent turbidity caused by spoil returning to the water. It will not
be possible to construct containment berms where dozer access to spoil piles is limited by deep
water or the risk of getting stuck in wet soil high in organic content.

When spoil piles are placed in the riparian area, they will be in the least valuable habitats, usually
mucky areas with little or no vegetation (Figures 5.5 and 5.6). A shallow shelf with an average
width of 25 feet will be left around riparian spoil piles in order to allow for the growth of
emergent vegetation (Figure 5.8). Higher areas of these spoil piles will create islands in the
backwater, and will be used for revegetation with cottonwood, willow, and other riparian
vegetation. Spoil piles in riparian areas will not be higher than 6 to 8 feet above the water table in
order to increase the probability of successful revegetation (Figure 5.9).

Spoil piles will be located in areas with low value to wildlife, such as saltcedar or arrowweed
stands. When cottonwood, willow, or mesquite trees are located within a spoil pile site,
individual trees will be avoided. Dredge spoil can be successfully revegetated if soil type, depth to
groundwater, species used, and other factors are suitable (Figure 5.10). If areas of low value to
wildlife are replaced with successful revegetation projects, their value to wildlife will be enhanced.
Numbers and species used for revegetation will need to be decided after dredging operations have
been completed so that soil and water factors may be analyzed to better ensure the success of the

project. Whenever possible, cottonwood and willow will be planted on the lower areas and
mesquite will be planted on higher areas.

The total area of spoil coverage will be 35.40 acres at ‘Ahakhav, and 65.20 acres at Deer Island,
with an average spoil pile depth of 4 feet. A floating plastic pipe will be used to transport spoil

from the dredge to the disposal areas. A dredge platform will be graded and filled with gravel for
storage of the dredger and other earth-moving equipment.

Fish habitat structures will be placed near access points and locations most likely to be used for
fishing in both backwaters (Figure 5.12). Such placement is meant to encourage high
concentrations of non-native fish species in these areas, leaving other areas of the backwaters
available to native species. The habitat structures will consist of dead trees and brush (from
dredging operations and revegetation projects) anchored to the bottom of the channels.
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Figures 5.11 and 5.12 are cross-section drawings illustrating the historical, existing, dredged, and
restored state of the backwaters. Such drawings are required by the U.S. Army Corps of
Engineers during the permitting process in order to demonstrate that dredging operations will
bring these areas closer to their historical status.

Monitoring

Post-construction monitoring surveys and sedimentation analyses will be performed by Glen
Canyon Environmental Studies. Deliverables for these surveys will include:

e +/-24” x 36" plan view map sheets of the previously excavated channel areas at a scale of 1:1200, with a
color-shaded overlay of channel aggradation and degradation.

e A final report describing the monitoring survey process, including observed aggradation/degradation trends in
specific areas. This report will include copies of the raw and processed survey data points, and
recommendations for critical re-dredge work.

GCES will also establish a cost-efficient aquatic monitoring program to determine whether, and to
what extent, the action was successful and whether refinements are needed. This monitoring will
be conducted on a regular (at least seasonal) basis to determine developmental trends, such as
gradual changes in benthic invertebrate populations or fisheries development. Depending on the
results of a pilot sampling effort, seasonal monitoring of aquatic algal cover, plankton density and
composition, and aquatic invertebrate composition and standing mass will be conducted from
three volume-calibrated phytoplankton/zooplankton samples using a tow net of 50-240 um mesh.
Three area-calibrated benthic Hess or Ponar samples will be collected in each of four seasons at
each of three stations in three backwaters and three mainstream stations. Seasonal fisheries
monitoring will be conducted during a four hour, night-time electrofishing run in each of three
backwaters and at three mainstream stations in each season. Electroshocking will be conducted
with a Coffelt Mark 22 Constant Pulse System. Study site selection will be coordinated with
CRIT, and tribal members will be trained in sampling and analytical techniques. This training will
require approximately one year. Deliverables are as follows:

¢ A management recommendations report will be prepared to refine management actions, timing, costs, and
related issues. Quarterly and annual reports will be submitted to CRIT and to cooperating agencies.

e  Adraft final report will be submitted for CRIT review and a final report will be submitted three months after
receipt of comments on the draft final report.

e A manuscript will be prepared for publication in a peer-reviewed scientific journal, and popular articles may
be prepared as well.

Regulations and Time Frame

A regional general permit number 22 will be required from the U.S. Army Corps of Engineers
under Section 404 of the Clean Water Act and Section 10 of the River and Harbor Act of 1899.
This permit can usually be obtained in 30-60 days and is valid for three years from the date issued.
Once the permit is issued, a timeline for dredging, construction, and revegetation will be
developed.
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Water Budget Analysis*

Location  The ‘Ahakhav Tribal Preserve is located in Sections 9,10,16,17, 19, and 20, TN,
R20W, G&SRB&M, between Rodeo Drive and the Colorado River, comprised of 1042 acres,
more or less, of Tribal land (Figure 3.1). The preserve includes two backwater areas - Deer
Island (750.39 acres) and ‘Ahakhav (291.61 acres). The backwaters were created during the

1960’s in order to provide flood control and wildlife habitat lost to the damming and
channelization of the Colorado River.

Background and Project Description  Deer Island Backwater originally consisted of
approximately 290 surface acres of water, 355 acres of riparian habitat, and 105 acres of wetland.
Flooding and succession have eliminated 78% of the water surface area in the lake and wetlands.
The ‘Ahakhav Backwater originally consisted of approximately 85 acres surface water, 167 acres
of Riparian habitat, and 40 acres of wetland. Flooding and succession have eliminated 80% of the
water surface area in the lake and wetlands. These areas now require periodic dredging and other
maintenance operations in order to encourage water flow and prevent sedimentation (Figure 5.1).
Since the 1960’s, the habitat has slowly deteriorated. In 1983, floods sedimented deeper
channels, creating poor water circulation, thus reducing wildlife species diversity and productivity.
Growing sandbars block inlets and outlets to the river (Figure 5.2). Historically deep channels are
now shallow, and historically shallow areas are often filled in completely and covered with dense
cattails. Dense cattails generally have a lower value to wildlife than medium to low density
cattails, and a lack of deep water areas limits the diversity of fish to be found in the backwater.

Dredging plans include deepening historic channels, opening the backwaters to the flow of the
river through a series of 6 percolation dikes on the existing levee road, revegetating dredge spoil
with native riparian trees and shrubs, and adding fish habitat structures in the backwaters.

The backwater area will be opened to water flow from the river through a series of 6 percolation
dikes (Figure 5.4), located as shown in Figures 5.5 and 5.6. Percolation dikes will be constructed
by excavating sections of the existing dikes to a depth of at least 2 feet below the river bottom.
The lower sections of the dikes will consist of large rocks to allow permeability. The upper gravel
roads will be rebuilt for authorized vehicle access to the site. Construction of the dikes will occur
during the winter when river levels are low.

Areas that are to be deepened will be dredged with a hydraulic dredge (Figure 5.7) supplied by
the U.S. Bureau of Reclamation. Channels with an average width of 30 feet and an average depth
of 12 feet at low river flow will be dredged as shown in Figures 5.5 and 5.6. These channels will
be located in areas that have been fully sedimented, near the percolation dikes, and at the mouth
of the backwater. At ‘Ahakhav, 228,547.37 cubic yards of spoil will be removed from the
backwater. At Deer Island, 428,296.20 cubic yards of spoil will be dredged.

*This section has been written for inclusion in permit applications, so duplication of some mformation should be expected.
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The location of dredge spoil piles was carefully considered, as there are areas of both high and
low wildlife habitat value. Spoil piles will be placed first and foremost on upland areas with no
vegetation or on old spoil piles. They will also be located on other upland areas with little
vegetation and low value to wildlife (Figures 5.5 and 5.6). Wherever possible, spoil piles will be
contained by a basin of excavated material formed with caterpillar tractors - a containment berm
(Figure 5.8). These berms will prevent turbidity caused by spoil returning to the water. It will not
be possible to construct containment berms where dozer access to spoil piles is limited by deep
water or the risk of getting stuck in wet soil high in organic content.

When spoil piles are placed in the riparian area, they will be in the least valuable habitats, usually
mucky areas with little or no vegetation (Figures 5.5 and 5.6). A shallow shelf with an average
width of 25 feet will be left around riparian spoil piles in order to allow for the growth of
emergent vegetation (Figure 5.8). Higher areas of these spoil piles will create islands in the
backwater, and will be used for revegetation with cottonwood, willow, and other riparian
vegetation. Spoil piles in riparian areas will not be higher than 6 to 8 feet above the water table in
order to increase the probability of successful revegetation (Figure 5.9).

Spoil piles will be located in areas with low value to wildlife, such as saltcedar or arrowweed
stands. When cottonwood, willow, or mesquite trees are located within a spoil pile site,
individual trees will be avoided. Dredge spoil can be successfully revegetated if soil type, depth to
groundwater, species used, and other factors are suitable (Figure 5.10). If areas of low value to
wildlife are replaced with successful revegetation projects, their value to wildlife will be enhanced.
Numbers and species used for revegetation will need to be decided after dredging operations have
been completed so that soil and water factors may be analyzed to better ensure the success of the
project. Whenever possible, cottonwood and willow will be planted on the lower areas and
mesquite will be planted on higher areas.

The total area of spoil coverage will be 35.40 acres at ‘Ahakhav, and 67 acres at Deer Island, with
an average depth of 4 feet. A floating plastic pipe will be used to transport spoil from the dredge

to the disposal areas. A dredge platform will be graded and filled with gravel for storage of the
dredger and other earth-moving equipment.

Fish habitat structures will be placed near access points and locations most likely to be used for
fishing in both backwaters (Figure 5.12). Such placement is meant to encourage high
concentrations of non-native fish species in these areas, leaving other areas of the backwaters
available to native species. The habitat structures will consist of dead trees and brush (from
dredging operations and revegetation projects) anchored to the bottom of the channels.

Figures 5.11 and 5.12 are cross-section drawings illustrating the historical, existing, dredged, and
restored state of the backwaters.
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Water Budget

Evaporation - Evaporation rates of open water in Colorado River Backwaters and lakes is
approximately 7.5 acre feet per year per surface acre. The original water surface area of Deer
Island Backwater in the early 1960°s was approximately 290 acres. 290 x 7.5 equals 2175 acre
feet net water loss per year. Under present conditions, Deer Island consists of approximately 66
surface acres with a loss of 495 acre feet of water per year. The original water surface area of the
‘Ahakhav Backwater in the early 1960’s was approximately 85 acres. 85 x 7.5 equals 637.5 acre
feet net water loss per year. Under present conditions, the ‘Ahakhav Backwater consists of
approximately 19.19 surface acres with a loss of 144 acre feet of water per year.

Surface area of wetlands adjacent to the river is dependent on river flow. It is estimated there
were approximately 105 acres of wetlands at Deer Island Backwater and 40 acres of wetlands at
the ‘Ahakhav Backwater. Since wetland evaporation rates are a function of river flow, they
would vary from month to month and year to year. The planned project would not increase
wetland acreage, so there would be no increase in consumptive use.

Transpiration- Transpiration is defined as the loss of water from plants as vapor, and is dependent
on temperature and the physiology of the plant. 100% of the original wetland habitat at Deer
Island Backwater and 95% of the existing riparian habitat the ‘Ahakhav Backwater has grown
over with saltcedar and other undesirable exotic vegetation. Areas that are wet are overgrown
with tules. An acre of saltcedar uses approximately 2.5 acre feet of water per year, so 105 acres
of saltcedar at Deer Island would use approximately 250 acre feet of water per year and 38 acres
of saltcedar at the ‘Ahakhav Backwater would use approximately 95 acre feet of water per year.

Conclusion  Water loss by evaporation at the Deer Island Backwater and the ‘Ahakhav
Backwaters under present physical and biological conditions is considerably less than it was in the
early 1960’s, because there is less water surface area. However, restoring these backwaters to
their 1960’s physical size and similar biological condition will not cause a net increase in
consumptive use of water according to the Supreme Court Decree in Arizona v. California.

Impact of Dredging Operations on the ‘Ahakhav Environment

Hydrology and Water Quality: Construction of percolation dikes and deepening of channels will
improve water circulation through the backwaters, especially during low river flows, while still
allowing the water level to fluctuate freely. The increased water flow will tend to prevent siltation
at the openings of the backwaters. Water quality parameters such as salinity, dissolved oxygen,
and temperature are expected to improve with increased circulation and depth. Turbidity is
expected to increase in the immediate area of the dredge, but the sandy material will tend to settle:

out rapidly in the slow current. Turbidity caused by upland spoil piles will be prevented by
earthen berms.

Vegetation: Spoil piles will be placed on areas of low habitat value and constructed to

maximize successful revegetation potential. Spoil piles will avoid individual trees deemed
valuable to wildlife (such as mesquite and cottonwood). Shallow ledges along spoil piles placed
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in wetland areas will allow the successful establishment of emergent vegetation such as cattail and
bulrush.

Wildlife: Disturbance of wildlife is expected in the immediate area of dredging

operations and during the placement of spoil. However, wildlife habitat will ultimately be
enhanced by replacing low value saltcedar stands with native riparian habitat.

Revegetation efforts will be concentrated around the most disturbed areas in order to allow the
wildlife habitat value to increase rapidly.

Fisheries: Fish habitat will be disturbed during dredging operations, but will ultimately be
enhanced by the improved water quality and circulation. The fish habitat structures, variety of
water depths, and improved access to and from the river are expected to increase fish species
diversity.

Human use: Increased water flow and depth will improve backwater swimming and boating
conditions for small, unmotorized craft. Dredging operations at ‘Aha Quin indicate that the
number and size of fish caught will most likely improve. Game hunting is expected to improve
with the increased habitat available to ducks and other waterfowl.

Cost of Dredging

Please refer to Table 7.1 (in section 7.0) for the costs of activities associated with dredging,

including ecological assessments, mapping, monitoring, and dredge contruction.
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FIGURE 5.1 Recent Dredge Work -- Goose Flats, CA:

Goose Flats, south of Blythe, CA, was recently dredged in cooperation with the U.S.
Bureau of Reclamation. The site was in need of dredging, as well as revegetation
efforts.

FIGURE 5.2 Sandbar Blockage of River Flow:
Sedimentation of the backwaters, including their openings to the river, reduces water
flow, and thus, quality in the backwaters. Such areas will be dredged, and percolation
dikes will be constructed, in an effort to restore such areas to their condition at the time

of their creation by the U.S. Bureau of Reclamation.
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FIGURE 5.3 Hydrographic Mapping Boat -- Glen Canyon Environmental Studies:
This boat, surveying a section of the Colorado River bottom in the Grand Canyon area,
will be used for mapping the floor of the backwaters. This data will then be used in
determining the final dredge canal placement.

FIGURE 5.4 Percolation Dike:
Percolation dikes will be constructed to open the backwaters to the flow of the river.
Existing material along the levee does not allow sufficient water flow to the
backwaters, and the one existing percolation dike at Deer Island is clogged with
sediment that has accumulated over time. 73



FIGURE 5.5 Dredge Plan -- ‘Ahakhav Backwater
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FIGURE 5.6 Dredge Plan -- Deer Island Backwater
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FIGURE 5.7 Hydraulic Dredge -- U.S. Bureau of Reclamation:

There are three dredgers on the lower Colorado River, but federal government budget
cut-backs have allowed for the hiring of only one team of operators. Despite a 4-year
wait (at least) for the restoration of dying backwaters, the possibility of a second
dredging team looks bleak without the support of the public, and federal, state, and
tribal agencies.
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FIGURE 5.9 Dredge Spoil Pile:
This spoil pile from the Goose Flats site is slated for revegetation efforts. Properly
placed spoil piles are often excellent for revegetation because the spoil generally
contains less salt than most existing soils. Without revegetation efforts, arrowweed and
salt cedar can be expected to dominate.
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FIGURE 5.10 Spoil Pile Revegetation -- Root Detail :

The Revegetation & Wildlife Management Center augers holes for plantings in order to
speed their root growth to the water table. Spoil piles often make exceptionally good
revegetation sites because the salinity levels tend to be very low. (Photo courtesy of
the Revegetation & Wildlife Management Center, Inc.)

78




N I f..f\.q...uw...

90

S

NG N TNIA

~ R | .:_‘_E.E.‘.:..\.EA.‘_._\._,_.,\_U_,.._.J,Iv, -
T~ W c., (i \T;_Jn: oz ,

] PRI R .,_h. A "% <Y1 — e - =
w Ml 4 _‘W,. ) N .\.aw.\ ..m.wl\\ﬁ

S - Az B

ZF% /> .umlw - GHJM i.dt
LA R N/ ,“\\\\,*_rﬁ ;/ S ".Iﬂ(
— WK MR-

/4 \\\
v
<\ (] N\..‘ r

REA7ING ©

J

[

}
A

*SUO1JI2S-SSOA7) 42JDMYIDG BulSIX] pup [VIIOISIH T1°S TINONL

79



80

_enmn ey 1y i

s

_ e ziie 011" ) oy '\ O A 2 2 Y 4 )4 dmﬁ
;..\ﬁﬂn . —- LU
nmr‘\.\.n“%’mh. ) L/ A
ke Vi A GNP 7 S0 TN

A4._. “ . :‘b / \f
o\

A VI VPV

| ISUO1109S-SSOL)) ADIDMYIDY PIiOjSTY PUb padpa4q T1's TANDOIA



5.2 REVEGETATION

Goals

1. Establish stands of native vegetation, including cottonwood, willow, and
mesquite in areas with otherwise low wildlife habitat value, primarily saltcedar stands.
2. Stabilize dredge spoil piles and sensitive riparian sites adjacent to backwater
areas.
. Conduct bird censuses to monitor success of revegetation.
4. Maximize the successful establishment of native species and minimize the amount of
future maintenance required.
. Use native stands for environmental education and cultural programs.
. Design native stands to minimize threat from wildfire.
7. Maintain native stands for the future benefit of both wildlife and humans.
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Revegetation Procedure

Below is the Nine Step Revegetation Method, developed by the Revegetation and Wildlife
Management Center, Inc., to establish healthy and vigorous trees and shrubs. This Revegetation
Method was developed to reestablish habitat with maximum wildlife value in the shortest time
possible. This requires maximizing growth rates and minimizing mortality rates. While over 80
percent of other revegetation projects from western Arizona to the Pacific Ocean have failed, The
Revegetation and Wildlife Management Center has had only a 5 percent failure rate with their
revegetation projects.

1. Preliminary Soil Analysis: Two soil samples will be collected at one sample point per
acre. The first sample will be taken near the surface and the other will be taken just above
the water table, or 6-8 feet below the surface. For each sample the soil type, pH,
electroconductivity, and surface-to-water-table depth are determined. Whenever possible, a
water sample will be taken and its pH and electroconductivity determined. This analysis
reveals the range of variation for each variable tested and allows an assessment of the success
that might be expected for a planting on the site.

2. Propagules: Cuttings of local genetic stock will be taken, treated with Rootone, and started
in one-gallon pots (Figure 5.13). Potting material will consist of equal portions of sandy soil
from the revegetation area, and vermiculite and peat moss to encourage the growth of
micorrhizal fungi. Micorrhizal fungi assist in the uptake of nutrients from the soil.
Propagules will be watered daily and kept in a temporary greenhouse for 8-12 weeks before
planting (Figure 5.14).

3. Site Preparation: The revegetation area will be cleared and leveled with a D-8 or D-7
Caterpillar dozer (or the equivalent). The clearing will be selective, saving any valuable
trees already on the site (Figure 5.15).

4. Intensive Soil Sampling: Soil samples will be taken from 10 percent of all planting holes
on 20 foot centers. Sample analysis allows mapping of the distribution of nutrients, salts,
soil types, pH values, and depth to water table throughout the site. A planting design is
formulated which places appropriate plants in areas where they can be expected to grow at
or near their maximum rate. It is because of the need for this intensive sampling that a

planting design cannot be produced until the site is nearly ready for planting,
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5. Tillage: Holes at least 18 inches in diameter and 8 feet deep (or to the water table) will be
augured where each propagule is to be planted. This vertical tillage allows for rapid root
penetration to the water table.

6. Irrigation System: The irrigation system will consist of commercially available 1/2 inch
black polyethylene drip tubing emanating from a 2 inch diameter black polyethylene main
line. Each lateral drip tube will have a filter and ball shut-off valve at every 15-20 feet and 2
gallon pressure compensating emitters will be installed in the line. Water will be pumped
from the backwater or from a 6-inch line leading off the Mohave Road water main. Details of
the irrigation system will be drawn after intensive soil sampling is complete.

7. Planting: Larger trees, such as cottonwood, will be planted on 20 foot centers. Smaller
trees, such as willow and mesquite, will be planted on 15 foot centers, and patches of shrubs,
such as sandbar willow and mulefat, will be planted on 10 foot centers. Fertilizer will be
added as needed, in a manner that does not contribute to weed competition. Trees planted on
20 foot centers will yield 100 percent ground cover in 3-4 years. Planting at higher densities
promotes intraspecific competition and is wasteful. Propagules will be approximately 15-20
inches tall at the time of planting, and will be planted at the rate of approximately 300 per
day. Tubex, a protective tubing, will protect propagules from browsing, slow competitor
growth, and increase water use efficiency.

8. Irrigation and Weeding: Approximately 8 gallons of water per day per tree will be
delivered through two-gallon per hour pressure compensating emitters for 5-7 days a week
for 18 weeks. Cottonwood and willow will not be planted where the permanently available
water source (water table, perched water table, or wet soil) is greater than 8 feet deep.
Weeding will be done as needed during the irrigation period.

9. Monitoring and Reports: Monitoring will begin when trees are planted and will continue
until irrigation is halted. Trees that will be monitored are those that were planted in the
sample holes from the intensive soil analysis. Sample size of the trees monitored will be at
least 30 individuals of each species. Each tree will be measured from the base of the trunk to
the top of the tallest upstretched leaf throughout the first season. Ground cover (crown
diameter) and foliage volume can be calculated from this measurement. Growth is analyzed
in the context of differences in the variables measured during the intensive soil sampling,
Less frequent monitoring will be conducted during the next ten years and reports will be
submitted at the end of the first, fifth, and tenth year of the project. Average growth during
the first season is expected to be 1/2 inch per day. At the end of the third season (Figure
5.16), a cumulative mortality of less than 5 percent can be expected, and this will likely be
compensated for by natural germination of mesquite after high flows.

Prior to revegetation, 8-10 bird censuses will be conducted to establish pre-revegetation
population levels. This data will be used in evaluating the success of the revegetation project.
Birds will be the only animals censused because they respond quickly to environmental changes
and are excellent indicators of environmental health. They are also the easiest vertebrates to
monitor in the field.

Revegetation will occur on one site per year, each site consisting of not more than 70 acres. This
plot size allows the trees and shrubs to be monitored, assuring that they are receiving the water
and tillage they need. As mentioned earlier, since saltcedar can tolerate higher salt levels, some
saltcedar groves may only be suitable for revegetation with mesquite or various brushes. It
becomes vital, therefore, that the revegetation site be thoroughly tested before planting begins.
Insufficient site analysis, especially measuerments of the depth to the water table, salinity levels,
and soil moisture levels, is the most common cause of revegetation failure. It is for this reason
that it is not possible to accurately predict how many acres of the site are suitable for
revegetation, nor what species may be successfully planted, until detailed soil analyses are
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conducted. In any event, priority will be given to planting on dredge spoil piles in order to
stabilize them. Dredge spoil, if sandy and low in salt content, is often one of the best soil
mediums for revegetation projects. Priority will also be given to planting lowland sites adjacent to
the backwater. There are 706 acres that may be revegetated, but only 500 acres are included in
the budget plan. Existing stands of native trees and sites found unsuitable for revegetation will
probably eliminate at least the other 206 acres from potential revegetation areas.

Figures 5.17 and 5.18 indicate potential revegetation areas of ‘Ahakhav Backwater and Deer

Island. These are preliminary drawings illustrating the possibilities for the area, and will not be
used as a planting guide.

Success Requirements for Revegetation Species:

Species Growing Season Survival Mean Height
Cottonwood 5 years 80-100%  200-300 inches
10 years 60-90% 240-360 inches
Willow (Black, Red) 5 years 80-100%  200-265 inches
10 years 60-75% 220-300 inches
Mesquite (Screwbean, 5 years 75-80% 135-265 inches
Honey) 10 years 60-80% 140-280 inches
Sandbar Willow 5 years 75-80%  135-265 inches
10 years 60-80% 140-280 inches

While both black willow and sandbar willow will be planted, the sandbar willow will be especially
important as a source of the willow branches used in basket weaving, It is becoming increasingly
difficult to locate suitable stands of these willows, but branches from the revegetation site will be
open for careful collection after the trees are established.

Saltcedar is generally the first plant to colonize a burned area, so revegetation sites must be
protected from fires. Non-planted areas will be included in the final design to provide fuel breaks
that will help to prevent the spread of devastating fires. These fuel breaks are also important as a
place from which firefighters may battle any blazes that threaten the revegetation sites.

The first 25-acre revegetation plot is currently being planted, using funds supplied by a Bureau of
Reclamation grant ($25,000), Bureau of Indian Affairs grant ($20,000) and a U.S. Fish and
Wildlife grant ($10,000). Soil and water table analyses have been performed, the irrigation system
has been installed, and over 2000 trees have been planted.

Species Monitoring
Bird censusing will begin in the fall of the third season after revegetation. Three censuses will be
conducted each month (October, November, December, January, February, March, April, May,

and June), totaling 27 censuses. The same monitoring program will be conducted after the fifth
season, totaling another 27 censuses. These censuses will be used in conjunction with the pre-
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revegetation census data to determine whether, and to what extent, the revegetation was
successful.

Impact of Revegetation on the ‘Ahakhav Environment

Vegetation: Selective clearing of the revegetation site will prevent the removal of species deemed
valuable to wildlife, while allowing low value species (primarily saltcedar and arrowweed) to be
removed quickly and efficiently.

Wildlife: Wildlife disturbance is expected in the revegetation area, especially during bulldozing,
installation of the irrigation system, and planting operations. Until the end of the monitoring
period, wildlife disturbance will consist of additional maintenance on the site and human presence
during monitoring activities. Ultimately, however, wildlife habitat will be dramatically improved
by the planting of native species and removal of low wildlife habitat value species.

Water Usage: Water consumption should not increase on the site as a result of revegetation
efforts. Irrigating newly-planted trees will consume less water than was consumed when the area
was covered in saltcedar. The natural water consumption of established trees will be comparable
to, or even less than, the water used by the current vegetation (U.S. Bureau of Reclamation,
1995).

Human use: Native vegetation will provide habitat for many game species, and much-needed
shaded areas for comfort during hiking and camping. The revegetated area will also provide an
important visual aid for educational programs concerning native ecosystems, wetlands and
wilderness preservation.

Costs of Revegetation

Please refer to Tables 7.2 and 7.3 (in Section 7.0) for projected costs associated with the
revegetation plan.
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FIGURE 5.13 Willow Propagule:
Willows and cottonwoods are propagated from poles cut from local genetic stock. They
are then genetically adapted to the climatic and soil conditions of the area, and have a

better chance of thriving after planting. Mesquite seeds for planting are collected
locally for the same reason.

FIGURE 5.14 Propagule Greenhouse:

Poles and seedlings are reared in a greenhouse before planting. A nursery fof the
propagation of plants has already been constructed at the Preserve to provide a
continual supply of propagules for revegetation efforts.



FIGURE 5.15 Site Preparation -- Bulldozer Clearing:

A bulldozer has been used to clear existing saltcedar and arrowweed, while selectively
avoiding valuable trees such as these small mesquite bosques. The bulldozer is one of
the few methods successful in eliminating saltcedar

FIGURE 5.16 Post-Revegetation -- Goose Flats, CA:
Two years after trees are planted, the site will look much like this area at Goose Flats,
south of Blythe, California.  Revegetation & Wildlife Management Center’s
cottonwoods grow an average of 1/2 inch per day, sometimes reaching a height of over
40 feet in under 5 years. Such rapid growth is especially important in the revegetation
of recently disturbed areas, such as dredge spoil piles.
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FIGURE 5.17 Potential Revegetation Plan -- ‘Ahakhav Backwater
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'FIGURE 5.18 Potential Revegetation Plan -- Deer Island Backwater
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5.3 RAPTOR PERCHES

In addition to providing natural habitat for wildlife, temporary measures will be taken to provide
hunting perches for raptors (Figure 5.19). These hunting perches are necessary in order for many
species to use the site for feeding purposes. Perches were, at one time, provided by the large
cottonwood, willow, and mesquite. Until the newly planted trees mature, artificial perches will be
placed on the site to attract owls, hawks, and eagles. These perches will be utilized year-round by
migrating, wintering, and nesting birds. Forty perches will be made from telephone poles or
fallen cottonwood snags (dead trees) at least 10m tall, planted 1m deep (Figure 5.20), and placed
at a ratio of two per every hectare of the Tribal Preserve. The artificial perches will be removed
as the trees mature and provide natural perches.

Impact on the ‘Ahakhav environment will be minor. Perches will be placed in areas with little or
no vegetation, including spoil piles after dredging operations. Wildlife will be disturbed only
during the placement of the perches, during any maintenance work thereafter, and during removal.

Purchase and installation of the perches is estimated to cost approximately $100 per perch,
totaling $4000 for 40 perches.
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FIGURE 5.19 Perching Raptor:

Raptor perches will be installed to mimic the hunting perches formerly supplied by tall
cottonwoods. Raptors such as owls, hawks, eagles, and falcons utilize the site at
various times of the year, but are expected to find it more useful after perches are
installed. Perches will be removed as planted trees reach a greater height and provide

natural perches.
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6.0 CULTURAL, EDUCATIONAL, AND LOW-IMPACT
RECREATIONAL OPPORTUNITIES
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6.1 PRESERVE FACILITIES

The Preserve Center is a four acre site overlooking the backwater with views of Monument

Peak/Needle Mountain. The site will contain the Cultural Center, Children’s Center, Preserve

Office, a Native Species Nursery and a gravel parking lot. The site (Figure 6.1) was chosen in an

area of the ‘Ahakhav Backwater which:

e s currently open, sandy upland, and thus, not vital riparian habitat,

e isnear the Parker community, accessible by existant roads, yet secluded from busier roads
and the overcrowded river,

e is accessible by road and open field to construction vehicles, reducing vehicle damage to the
preserve,

e is easily accessible to parking and other high-intensity use areas outside the preserve.

The Cultural Center, Children’s Center and Preserve Office will be connected by a large shaded
terrace (Figure 6.2). An entrance station will be located at the entrance to the preserve (Figure
6.3) where a staff person will distribute preserve maps and schedules of upcoming events.
Brochures and information about the preserve and its programs will be available at the Preserve
Office. The Preserve Office will also house a first aid station and some maintenance equipment.
All facilities will be open year-round and equipped with water, electricity and bathrooms. Public
restrooms and a parking area will be located off the preserve on adjacent land. Maintenance
sheds will be constructed on the preserve as needed. A canoe shed will be constructed near a
natural beach which will be used for a canoe launch as well as for swimming. Environmentally
sound construction materials will be chosen to blend with the natural surroundings. Composting
toilets and gravels parking areas will be located along existing roads away from the Preserve
Center. Fees collected from special services such as classes and equipment rental will be used to
maintain the Preserve, as well as to<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>