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Our appreciation goes to theartners of the Open
Space Coalition of Benton and Franklin Counties

- who provideddirection, prepared letters of support
Yakl m a. B | UffS and have providedheir technicalassistance
We especially wish to thank City Staff who helped us
understand and work with the RFP process, and the
Economic Development Committee and the City
Council who discussed the issues with open minds
Yakima Bluffs is located in the City View business and determinedhat delay of the RFP was in order.
complex in Richland, Washington, an area of rapidly
increasing urban development with a combination of
retail and commercial businesses and family
residences. The undevelopempproximatelys-acre
parcel at the northeastern end of the City View
area is an ideal location for a park devoted to
environmental education and outdoor recreation

that is compatible with preserving the land as natural
open space.

Early in2008, the City of Richland startetie
ORequest for Proposalsoé (
input from interested parties regarding development

. Lo Overlooking the Yakima River and City of Richland,
of this parcel. A grassoots initiative was launched Yakima Bluffs Park is a place for all to enjoy.

to delay release of the RFP. The basis for requesting

delay was to allow a regional opspaceplanning

effort to first determine the importance of this

location. oOWhen we see | and as a

The public was invited to tour the site and alerted to which we belonge may begin to use it

pending release of the RFPhe response was with [ ove and respec
considerable, with many citizens requesting City Staff
and Council to delay the RFPdfurther, to -Aldo Leopold

consider making this location into a park.

Presented here isur proposed vision for Overview

establishing the Yakima Bluffs Environmental

Learning Parlat this location and features of this |ocated on a ridge overlooking the Yakima River,
area that pertain to making this decision. Yakima Bluffs Park providesare combination of
features.

We proposeto work with the City of Richland to
establish this location as the Yakima Bluffs
Environmental Learningark.

UniqueGeologcal Display

Quality Shrub-SeppeHabitat

Access toRiparianHabitat

Breathtakingviews

Proximity to Business an&esidential Areas

OHub6é6 Connecting Multiple O

[ W S S W S )

! The entire parcel is 10.6 acres. The Cityiplseisaside

the south end for a proposed fire station. The remaining
approximately 8 acres is assumed in this report to be dedicated
to the park.
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I Location ‘

The bluffs run along the west side of the Yakima
River starting at Duportail Street and running
northwest for several hundred yardgigure1).

The park is centrally located, serving as & hu
connecting natural open space along the west side of
the Yakima RiverHqgure2). Construction of the
Duportail Bridge will allow access to the Tapteal
Greenway on the east side of the river and to the
remainder of the Yakima Delta Habitat Management
Unit (HMU), with connectivity to the Chamna
Preserve, W.E. Johnson Park and beyond

X ¢

The Columbia Irrigation District operates an open
canal that limits access to the river for miles in both
directions. Below the park, however, the canal is

Yakima

Bluffs

contained in a bied pipe, allowing safe public access
to the bluff and river.

Figure 1.

vy
8
wesT Reilwe A f)
¥ )
Bym Iy
‘fspreal Bend 1Y/
JackRabbit Ridge '*w
Natural Area

| CATY OF MCNLM()
i

Johnson Park
- 5‘ Rapror Next Pole 1 ‘\
& " XNNIT Grovs I‘m;nl
b 4 '

Yakima Bluffs Park .,\

Yaklma Detta Ha \\
" Management tnit -mena e

=77 {US Ay Cops of‘Ena-mm

| —

- - i - , . .:..‘.l V-
Badger Mountain \, R

Yakima Bluffs in Richland,

WA

—J LG Ak, II(/

weeeeees City Limits
Developed Open Space
Natural Open Space
BN Natural Open Spoce (proposed)
— == Tapteal Groeenway Trails
Badger Mountain Tralls
== Lrban Wildlands Trails (propased)
JuckRubbat Ridge Tralls (proposed)

Centennial Prqswvn N3
L._._§ ‘ : 1
\ ' R\ E
1 i \ B
Urban Open Spaces ..., ]800 sesin
Richland, West Richland, Benton County L= =2

it
p &
gt |

8.
-
r

CITY OF KENNEWIOK

Figure 2. Yakima Bluffs Park - Hub Connecting More Than

800 Acres of Natural Open Space



CONCEPTUAL REPORTWORKING DRAFT1)

IUses and Benefits ‘

The majority of the park will be maintained as
natural open space and will loperated as an
environmental learning park and recreation area.

The parkwill have multiple interrelated uses
including educatiorhabitatrestoration, hiking,
birding, horseback riding, interpretatipand

scientific study and research. In particularyeation
programs for elementary through high school
students will provide opportunities for hands,
experientialand inquirybasedearning in an
accessible natural settinghese and related

activities will help educate the community about the
bio-diverse habitats and unique landforms and
geologic history of the Columbia Basin. The park
will help citizens enjoy and appreciate the aesthetic,
recreational, and ecological benefits of natural open
space.

Proposed Features

}  Shrubsteppe preserve with acce$s a riparian
preserve

}  Designated pedestrian, bicycle and horse trails

}  Visitor shelters and seating areas

}  Delineated, protected areas of higjuality
native habitat for research and educational
opportunities

}  Indoor and outdoor laboratories for visiting
researchers and school groups

}  Outdoor interpretive displays for natural,
cultural and geological features

}  Xeriscape demonstration gardens

Other Potential Elements

}  Picnic facilities

}  Amphitheater for community events and
weddings

} Play areas

Benefits of the P ark

}  Provides outdoor educational and recreational
opportunities

}  Preserves quality native habitat and open space
within the urban boundary

}  Mitigates the visual and aesthetic impacts of
other developments in the City View area

}  Buffers the river against potant entry via
storm water runoff from adjacent streets and
developments

}  Maintains public access to the Yakima River
corridor

} Is anatural arewithin walking distance of
residential neighborhoods

IPark Design

The Yakima Bluffs Park will incluttails, shéters,
and, eventually if funding permits, an education
center (Hgure 3).

Figure 3.

The Environmental Learning Park

|_ocation and features makhe Yakima Bluffan
ideal environmental learning park.

One Possible Park Design

The following excerpts were taken from :
Environmental Learning Parks , by Garrett Devier .

Environmentalearningparksare a developing and
widely defined type of open space. From pristine
untouched wilderness areas, to damaged natural
sites and small urban lots, environmental learning
parks cover a wide variety of subjects and sizes. The
primary focus of environmentaérning parks is to
connect people to the natural environment. Issues
such as plant diversity, animal habitat, sustainable
building, wetlands, stream ecology, macro
invertebrates and much more can all be related to


http://depts.washington.edu/open2100/pdf/2_OpenSpaceTypes/Open_Space_Types/environmental_learning_parks.pdf
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issues of water, soil and air qualitycain return can Elements of an Environmental Learning
be related to our own lives. Park

An environmental learning park should connect
people to the natural environment. Streams,
wetlands, ponds, lakes, shorelines, beaches, and
forests are some of the elements that can be used to
connect people to the natural environment.

Environmental parks should cater to everyone.
Most often school children are the primary focus of
environmental learning parks. However it is
important to provide opportunities for people to
connect with thenatural environment. All ages,
genders, ethnicity, and economic backgrounds

Learning Center
should be addressed.

The learning center has becoraeommon element

In developing an environmental learning park it is for environmental learning parks. A center can be a
important to keep in mind the location of the park in small shelter or an overnight facility. They can serve
relation to where people live. Parks closer to a as classrooms, places to get out of tiweather,

personds home have a gr e atesypmenhsioiageandgther fyngtigng.e ct i ng a
person to that place. Environmental learning parks

. Modeling of Sustainable Development
are also very effective on or near school grounds.

One of the goals of environmental learning parks is

. , to make a connection between
Context of an Environmental Learning . : .
Park the natural environment. By modeling sustainable
ar development practicg participants can better
Environmental learning parks can fit into a wide understand how these techniques can be applied to
variety of paces. There are however several their own lives. Some examples arsustainable
important factors that should be considered. building, green roofs, rain water harvesting, organic

gardening, solar power, and composting.

Connection to the natural environment . N
. . . . Recreation Opportunities
This can involve a wide variety of elements such as,

ponds, wetlands, forests, creeks, lakes, rivers,
ecosystems, and watersheds.

Environmetal learning parks should promote a
healthy lifestyle. A range of compatible site
activities helps promote physical activity. Some of
Linkstot he community the activities can be walking, biking, canoeing, bird

It is important to have some environmental learning wattching, and gardening.

parks closely linked to the community. While some
parks may involve a whole watershed or ecosystem,
smaller more local parks
create a personal connection
for people.

Stewardship

Opportunities for
stewardsip are an
important part of an

_ . environmental learning
Environmental learning parks park. Creating a sense of

should work together to A , , ~ ownership among users
provide a wide variety of sites S = S -2 ' 1 | Y. community

and uses. Instead of repeating . § | g @ members strengthens
or competing curriculums and &= == Y. _ the connection between
topics, environmental parks ¥ people and place.

can work more effectively
strung together to form a
web of environments, user
and opportunities.

Variety of sizes  and uses
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Partnership Environmental Learning Center a model for
Many environmental learning parks develop resource efficiency and protection of man health
partnerships. These partnerships are developed with ~ and the environment.

like-minded, norprofit organizationghat help with

maintenance, facilitation and providing programs at Urban Ecology Center in Milwaukee

the site. The Urban Ecology Center is |
Central Rark Wildlife Corridor along the Milwaukee

Educators River. Thisnationallyrecognized Neighborhood

Environmental learning parks offemade variety of Environmental Education Project works exclusively

programs and courses. These can be facilitated by with urban schools withitwo miles of the Ecology

paid staff, interns or volunteers. Center. This project is based on research

demonstrating the importance of repeated access to
green spaces with a mentor in developing an
environmental ethic at a young age.

IYakima Bluffs Learning  Center

Y&k i ma [BearningJeriies will be fashioned

after similar, successfuddilities Two examples are Do we preserve this ourban v
presented, one irBeattle WA, the other in public trusand develop it as park land for all to

Milwaukee WI. enjoy?

Carkeek Park Environmental Learning Center Or does it get turned over to private interests

in Seattle and become a corridor of condominiums?

The Carkeek Park Eironmental Learning Center
washuilt to provide additional spacerfo
environmental education and stewardship activities
and to create additional community gatherigd
meeting space.

The Urban Ecology Center is a neighborhelodsed,
non-profit community center located in Milwaukee
County's historic Riveside Park. This "outdoor
laboratory" includes 12 acres of wooded land and
riparian habitat on the east bank of the Milwaukee
River plus an imaginative, habithémed playground.
The green building houses resource areas and
classrooms, informational exhibiand useifriendly
resource materials about the environment.

IConnecting Children with Nature

Y&ima Bluffs Environmental
Learning Parkvill provide
opportunities for people of all
ages to play, learn, explore,
and encounter nature in
proximity to residential areas and business
in development in City View, a subdivision of Richland.
This accessible natural open space will allow people
to connect with nature through outdoor recreation
such as hiking, birdiatching, and horseback riding,
as well as thragh environmental education that
exposes them to diverse native plants, wildlife,
habitats, and landforms. The park will also enable
children to experience free play and exploration in a
natural setting, an important aspect of healthy
childhood developmen Free play and exploration

Carkeek Park Environmental Learning Center
Seattle

This communitydriven endeavor is supported by
elevenfunding sources, includingatle

Departments of Parks & Recreation, Neighborhoods,
City Light, Public Utilities as well as King County,
local businesses and private foundatiombe
combined efforts of community advocates, Parks
staff and the project team are making the Carkeek


http://www.seattle.gov/parks/parkspaces/CarkeekPark/ELC.htm
http://www.seattle.gov/parks/parkspaces/CarkeekPark/ELC.htm
http://www.urbanecologycenter.org/
http://www.seattle.gov/parks/parkspaces/CarkeekPark/ELC.htm
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in the natural world allows children to connect with especially in their oOoObreadth
nature and promotes physical and psychological reasoning, acuity of observation, and the kinds of
health and welbeing. associative skillsthatemhac e cer ebrati on. 06

Research reveals students at schools that use
outdoor classrooms have higher test scores and
grades, greater problersolving, critical thinking and
decisionmaking skills, and are more creative.

Immersion in nature, with its manifold textures,
sights, sounds, and smells, stimulates and enhances a

childds senses, and promotes
development of the child. Robin Moore (Louv,

2005) states, oOChildren live
Senery experiences |ink the ch

with their interior, hidden, affective world. Since the
natural environment is the principal source of
sensory stimulation, freedom to explore and play
with the outdoor environment through the senses in
their own space and time is essential for healthy

OTo keep alive his inbordevelgpmgniafang
child] needs the companionship of at least one interior [
adult whaan share it, rediscovering with him
the joy, excitement and mystery of the world we
I i v eRachel Cabson

The richness and
diversity of nature in
our environment and
our daily contact with

Sense of Place it also influences our
Our connections with nature are vital in shaping our appreciation of the
sense of place and belonging in the world. In natural world and our
parti cul ar ,encaof catuie Is,daécarding x p desiie to conserve and carfor it.
to Stephen Kellert, oan essential, critical, and
irreplaceable dimension of healthy maturation and The De-naturing  of Childhood
devel opment . 6 Robert Mi c nageeentdécgdeseoproruoit@fgr chiddreato ms
that a lack of contact with diverse aspects of the connect with nature have radically declined. Richard
natural world, what he callthe extinction of Louv describes this phenomenon as thenaturing
experience, |l eads to o0di s affctildhaod, marked by anlincrearedntrilesand a n d
apathy. o These soci al c o redulatonsdlnts rdeos tnroitc ti nfsrpea&a eplaay ,
desire to conserve or care for the environment. structured and scheduled lifestyles, a rising fear of
They lead instead to an strangers, and a preoccupation with computer games
attitude of indifference and television. Increasing urbanization also greatly
to the natural world, l'imits childrends connection
which resultsin of accessible parks and natural open spaces in many
neglect and abuse of cities. Louv claims that these factors have adversely
the environment. affected the emotional and physical health, and
Furthermore, he cognitive abilities of an entire generation. Attention
expl ains -t hat deficit disorder, depression, childhood obgsiand
deprived children diabetes are some of the conditions that are on the
suffer intel | dseandmdybeyaitributed, in part, to tlenaturing
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of childhood. He names the collective phenomenon Geology

that results from thedenaturingdf childhoodnature By G. V. Last, K. R. Fechtand B. N. Bjornstad

deficit disordeiin response to thgrowing national (April 4, 2008)

concern over naturedeficit disorder, the Children

and Nature movement has emerged. Public health is OThe Yakima Bluffs provide the best exposure of
a central issue of this movement. these ancient Yakima River deposits within the

Columbia Basin.
0 N a tdeficitelisorder is not an official

diagnosis but a way of viewing the problem, and The tenacre City View parcel sits atop a vertical

describethe human costs of alienation from bluff overlooking the YakimRiver. Well drilling

nature, among them: diminished use of the records and outcrop exposures along the bluffs

senses, attention difficulties, and higher rates of provide evidence of the unique geologic history of

physical and emotional illnesses. The disorder this region. oLi ke nowhere
can be detected in individuals, families, and cataclysmic floodsfirst of molten lava, then of

¢ 0 mmu n-RigharceLsuv,d ast Cinilthe water from Ice Age floods decinated southeastern

Woods Washingtond (Bjornstad et al

Columbia River Basalt VVolcanism

The bedrock underlying the Yakima Bluffs consists of
tholeiitic basalt flows (having similar chemistry to
oceanic basalts) of the Columbia River Basalt Group.
The molten lava that formed these massive basalt
flows erupted between 17.5 and 6 million years ago,
from large fissures (volcanic vents) located in
southeastern Washington, wesentral Idaho, and
eastern Oregon (Reidel et al. 1989). Successive
outpourings of thee highly fluid cataclysmic basalt
flows spread for hundreds of kilometers, eventually
covering over 63,200 square miles (163,700 km2) in
Washington, Oregon and Idaho (Tolan et al. 1989).
Some of these lava flows had volumes estimated at
over 700 cubic nhés (3,000 km3), making them the
largest documented individual lava flows on Earth

OThe dechihedriends exper i(Eopgetald989).,Upfo3q0hundred separate

Yakima Bluffs Environmental
Learning Park will be a
source of health and well
being for people of all ages
as well as a resource for
local schools that will
enhance their environmental
education with real, hands
on experiences in nature.
This park and other natural open spaces in our
rapidly developing city will help fulfill the need of
children to connect with nature and will create a
healthier, more environmentally aware and
conscientious community.

will not change until a fundamental shift occurs basalt flows have been identified that extend to a
in the attitudes and practices of developers, depth of over 16,000 ft (5 km), with a combined
designers, educators, political leaders, and estimated volume of 67,80cubic miles (174,300
ordinary citizens. km3) (Tolan et al. 1989). Subsidence during and
since the Columbia River basalt volcanism formed
The enormous challenge facing us is how to the Pasco Basin, while other tectonic forces folded
minimize and midte the adverse the basalt flows into narrow anticlinal ridges and
environmental impacts of the modern built broad synclinal valleys (Reidlal. 1989).
environment and how to provide more positive
opportunities for contact with nature among The Yakima Bluffs lie along a series of small doubly
children and adults as an integral part of plunging anticlines (branchyanticlines) (e.g. Flat Top
e v er y d-Stepheh Kelle, Bulding For Life Hill) that parallel the major OlympigVallowa

Lineament (OWL), a linear alignment of topographic
and geomorphic features that run®m the Olympic

e
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Mountains to the Wallowa Mountain€xposures
(outcrops) of one of the youngest basalt flows,
that of the Ice Harbor Member of the Saddle
Mountains Formation, can be seen along the
bluffs in the southeastern portion of the City

View parcel lying at an elevation up to about 435 ft
(Figured).

This is consistent with well drilling records that
indicate that the uppermost basalt flow beneath the
southern portion of the City View parcel may lie at
an elevation of about 450 ft (Brown 198Figure5).
However, the basalt surface appears to drop rapidly
toward the river, attesting to deformation and
possible erosion of the basalt surface. The steep
attitude of the basalt surface is typical of other

C
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Figure 5. Geologic cross section located just to the northwest of the City View parcel (from Brown 1981).

Deposition of the Ringold Formation

Ancestral rivers draining souttentral Washington
were diverted by the rising anticlines and subsiding
basins. Rivers, progssively shifted courses into the
structural and topographic lows of the Columbia
Basin, eventually converging on the Pasco Basin
(Swanson and Wright 1979; Fecht et. al. 1987).

The riversdeposited their sediment load of gravel,
sand, silt and clay in adljacent to the major
channelways (Newcomb et al. 1972; Tallman et al.
1981; Waitt and Swanson 1987; and Lindsey 1996).

These alluvial (river deposited) sediments, together
with volcanic ash, sidestream, and colluvial (landslide)
debris are interbedded wh and overlie basalt flows

of the Columbia River Basalt Group. The
sedimentary sequence overlying the basalts are
collectively referred to as the Ringold Formation
(Newcomb and others, 1972). A diverse assemblage
of fossil mammals (including camels, Ishrases,

saber tooth cats, and small rodents), paleomagnetic
data, and reconstruction of the Columbia River
indicate that the Ringold Formation was deposited
between 3.4 and 10.5 million years ago (Gustofson
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1978; Tallman et al., 1981; Fecht et al. )98he paleosols developed across extensive parts of the
coarsegrained sediments of the Ringold Formation area due to the arid climate. The sedintis and

were deposited in a fluvial environment associated paleosols are superimposed disconformably on the
with a through flowing Columbia River system; erosional surface of the Ringold Formation. Alluvial
whereas, the fingrained sediments represent a gravel, sand and silt deposits accumulated along the
sluggish or impounded river system of a lacustrine channelways of the ancestral main trunk streams
(lake) environment. These Ringold sediments were (Yakima, Snake, and Columbia rivers). lates

deposited within a subsiding Pasco Basin, where the these coarse grained clastic sediments are referred
riversd hydraulic base | etwadPseMisseuladraels (PESALA982).eGhthdy r i si n
structural ridges or possibly temporary dams of lava basin margins, sidestreams were actively eroding

in the Columbia River Gorge (Waitt and Swanson rocks and sediments from the emerging ridges and

1987, Fecht et al 1987). Ringold sediments are not depositing gravel (mainly basalt clasts), sandsi#nd

exposed in this section of the Yakima Bluffs, but have  into ancestral sidestreams such as in Cold Creek and

been observed in excavations south and north of the Dry Creek valleys. The deposits, sandwiched

City View landparcel and in well drilling cuttings. between the Ringold Formation and the overlying
To the south, Ringold sediments were obseshia Hanford formation, are locally referred to on the
roadbeds along Interstatell82 during construction Hanford Site as the Cold Creek Unit (DOE 2002).
of interchanges with Highway 240 and Queensgate.

The sediments observed in the roadbeds werefine The Yakima Bluffs provide the best exposure of
grained silt and clay and represent overbank or these ancient Yakima River deposits within the
lacustrine deposits from lower portion of the Columbia Basin. From the base of the bluff to
formation. To the north, Ringold sediments were near the crest is an almost complete sedimentary
observed in foundation excavations for a bridge sequence. At the base of the bluff a gravel unit
constructed across the Yakima River near West (equivalent to the PréMlissoula Gravels) is exposed

Richland. These sediments are also fine grained and ~ @Pove the irrigation canal. The gravel represents
have similar characteristics to those observed at the deposits of the main river channel. Gravel clasts are
Interstate 182 interchanges. Well drilling records imbricated (inclined) indicating a northerly paleoflow
from nearby wells describsilts andclays, consistent direction or a direction opposite to flow of the

with these finegrained Ringold sediments, extending modern Yakima River (Figu.

up to an elevation of about 50@et (Figureb).
Fluvial gravel units of the basal Ringold have not
beenobserved nor are they described in well
records southwest of the Yakima Bluffs (Brown
1981).

Incision of the Ringold Formation and
Deposition of Isolated Cold Creek Unit

Deposits
A major drop in hydraulic base level for tlaacestral Figure 6. Imbrication of Pre -Missoula Gravels

. " indicates deposition by a northern flowing river system
river systems, markethe end of dep05|t|0n of (opposite to the modern flow of the Yakima River).

Ringold sediments. The base level change resulted in
regional erosion and downcutting causing the
Columbia Basin ancestral rivers to incise deeply into
the Ringold Formation. During and immediately
following the downcutting perid, the basin reached

a temporary base level and alluvial sediments and
wind blown loess began depositing in lower
elevations of the basin. In addition, thick calcic

This flow direction is consistent with the Yakima
River flowing in a more southerly course through
Badger Coulee and then northward into the Pasco
Basin. Above the gravel unit, sediments fine rapidly
upward, forming a thick section of overbank
deposits. Tese deposits consist of fine sand and silt
and represent a more sluggish river system or
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overbank deposits from flooding when stream flow
exceeded the channel capacity.

Ice Age Cataclysmic Flooding

With the onset of the last major Ice Age some 2.6
million years ago, another series of cataclysmic
floods (this time of glacial meltwater) inundated this
area (Bjornstad 2006). Huge outburst floods (some
containing over 500 cubic miles of water) from ice
marginal lakes (e.g. Glacial Lake Missoula) occurred
repeatedly during regular glacial cycles. As many as
100 separate flood events have been postulated to
have occurred during the last glacial cycle, 15,000 to
20,000 years ago (Waitt 1994 he largest of these

<
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floods had flow rates up to about 17 milliontug
meters per second, ten times the combined flow

rate of all the modern rivers of the worldThese
floods were arguably the largest recorded floods
known to have occurred on Earth ( O6 Conner
Costa 2004; Last 2007).

Based on reversed paleomagneticatyres in the
sediments, the oldest cataclysmic floods predate the
last significant geomagnetic reversal some 780,000
years ago.Some of these oldest flood deposits
(early Pleistocene in age) are exposed near the

top of the Yakima Bluffs (Baker et al. 191) (Figure

—a, f

B ——

Figure 7. View of the Yakima Bluffs from across the Yakima River, showing outcrops of the Pre
-grained overbank alluvium and slackwater Ice Age

grey), overlain by old fine
overlain by more recent Ice Age flood gravels (grey).

Radiometric age dating using Th/U has put other
flood deposits aithe top of the bluffs at 200,000 to
220,000 years old. These old flood deposits are
often capped with a thick caliche or calcrete cap.
These middlePleistocene aged flood gravel deposits
are also found in a small quarry near Bombing Range
Road, and well log records just southwest of the
bluff indicate the presence of cemented flood gravels
andlarge boulders. Flood deposits from the most
recent episodes of cataclysmic flooding while not
well exposed along this portion of the Yakima Bluffs,
locally overlie these middiEleistocene flood

deposits.

Deciphering the history of cataclysmic flooding in the
Pasco Basin is complicated, not only because the
floods came from multiple sources (e.g. Lake
Missoula, Lake Columbia, Lake Bonneville), but also
because they took multiple paths and scoured or

10

-Missoula Gravels (dark
flood deposits (tan), which in turn are

burieddeposits left behind by previous floods.
Evidence for cataclysmic flooding besides the
sediments themselves includes abandoned spill over
channels and iemfted erratic boulders, which

record hydraulic damming of the Ice Age flood
waters behind Wallula &p that created a temporary
lake (Lake Lewis). Lake Lewis rose to an elevation
of up to 1250 feet, drowning the Pasco Basin and the
Tri-City area beneath as much as 900 feet of turbid
floodwater.

These catastrophic floods undoubtedly wiped out
generationof animal populations living in the low
lying areas, and many findings of mammoth fossils
have been reported throughout eastern Washington
(Barton 1999, Last and Winsor 2007).

One finding, believed to be that of a Columbian
Mammoth (the official fossil of Washington
State) was located along the Yakima Bluffs in

and
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1995 (James Chatters, personal communication on
3/24/06). Apartial humerugupperarm bone) from
this mammoth is archived in the CREHST museum
(Figured).

ammoth recovered

Figure 8. Partial humerus from am
along the Yakima Bluffs.

Flora ‘

Hora of Yakima Bluffs Environmental Learning Park
consists of an assortment of shrgibeppe plants.
Access to the Yakima River Habitat Management
Unit provides an extensive riparian habitat.

0 T h e lotwvedonking the Yakima River
provides a unique shsikppe wildland
adjacent to the natural river corridor through
the urban areas of Richland and West
Richland. This noféiting slope harbors
many native plant and wildlife species.
Ecotones, areathere two ecosystems come
together, provide important habitat for many
species and can be more diverse than either
community alone. The native sttefpe
habitats that border the Tapteal Greenway
and the Yakima River corridor provide
important habitabf migratory birds and
wildlife that use the river corridor to travel

t hrough
Plant Ecologist

t h eJanelle bawns, ar eas
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IShrub -Steppe Plants
By Robert Fortman (March 17, 2008)

N ative speciespresently growing on the site include
thoselisted inthe Table 1 These native plants are
describedn more detail in Table 2A more

extensive survey would likely find additional species.
For example, there are other unidentifigilasses
growing at this site that can be identified later in the
growing yar. One of these may include needle and
thread grassS$tipa comaja

Table 1 Plant Species Observed

Common Name Scientific Name

Poa secunda
Agropyon spicatum
Oryzopsis hymeniodes

Sandber gds
Bluebunch Wheatgrass
Indian Rice Grass

Green Rabbitbrush Chrysothamnus viscidiflo
Grey Rabbitbrush Ericameria hauseosal
Sagebrush Artemisiapecies

Spiny Hopsage Grayia spinosa

Yarrow Achillea millefolium

Optuntia polyacantha
Eriogonum niveum

Prickly Pear cactus
Snow Buckwheat
Longleaf Phlox Phloxongifolia

Hoary Aster Machaeranthera canesce
Palestemmed Primrose Oenotheraallida
Cryptogamic Crust

The above mentioned crust is a collection of
different primitive plants that cover the ground
between larger individual species. They are an
indication of a stable and mature community of
plants that resist the invasion of narative species.

Also of speial interest at this site is the presence of
a large community of likely very old Spiny Hopsage
plants. This species is disappearing in the wild in the
Columbia Basin area. Fire is responsible for its
elimination as well as that of sagebrush in the wild.
Theopresence of these very old Hopsage plants is
probably related to the protection this site receives
from the surrounding housing developments.
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Table 2 Descriptions of Observed Native Plants

Spiny Hopsage

A semievergreen shrub with many stiff erect spiny branches. Olc
branches have shredding dark gray bark. The fleshy oval leaves
scurfpubescent when young becoming shinier with age. The flov
cluster a dense spike is not showy. It is followed byuster of
reddish or whitish fruiting bracts.

Extremely drought tolerant thanks to a deep root system, this
shrub serves as a good food source for browsers especially in th
dry months when other plants have dropped their leaves.

Sagebrush is a valuable forage plant for wildlife particularly durir
the winter. It also provides nesting sites for a variety of songbird
Even more nutritious than alfalfa this shrub consists of 16 percer
proteins 15 percent fats and 47 percent cahyarates. Humans
have used the plant primarily as firewdbcthe volatile oils
responsible for its pungent aroma are so flammable that they cat
cause even green plants to burn.

Tolerates extremely droughty soils. It may grow to berasch as
1m tall and 1m wide. A very useful xeriscaping plant because it
requires very little moisture and does not become weedy. It can |
shaped by careful pruning to produce a more formal looking reur
full plant. The bloom period is very long and theitefflowers take
on a pink blush in late fall. Animals use the canopy for cover. B
and butterflies utilize snow buckwheat as a foodstuff.

Photo taken on Jack Rabbit Ridge near City View.

A shrub with erect slender flexible branches covered with dense
felt-like matted hairs (often overlooked until one scrapes the
surface lightly) very narrow leaves and small yellow heads in der
clusters at ends of stems.

Gray Rabbitbrush is a common awvariable species in a genus fou
mainly in western North America. Some plants are light green
others have silvery hairs. Navajo people obtained a yellow dye fr
the flower heads.

12
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Green (Yellow) Rabbitbrush

Sandbergds Bluegrass

Indian Rice Grass

Yarrow

Green rabbitbrush is a low native shrub witheny brittle, erect
stems branching from a compact base. The species has a large
geographic range and wide ecological amplitude. Leaves are
deciduous. The main taproot is at least 1.9 feet deep. Plants are
relatively short lived. It is well adapted toalrght and occurs in
desert or semidesert environments. Green rabbitbrush grows on
open ridges and on slopes. It grows on dry, veetined medium to
coarsetextured soils

An erect, perennial bunchgrass, growing in small tufthout
rhizomes, commonly not over 12 inches tall. It is one of the first
plants to start growth in early spring. Seeds mature in early
summer. It produces from seeds and tillers. With adequate
moisture, it will remain green throughout the summer.

Photos a bl anket of Sandbergds
There is little cheatgrass in these robust communities.

An erect bunchgrass, 1 to 2 2 feet tall. Growth begins in April ai
the plant stays green well into the summer. -§ewth occurs
following fall rains.The sedhead is a slender spike up to 6 inches
long. Adapted to a wide variety of soils, but is fdumostly in weH
drained, medium to coarse textures soils which vary in depth fror
shallow to very deep. It is found only in small quantities onfine
textured soils. It will tolerate moist soils, but is most abundant on
dry soils. Photo taken atop YakimBluff at City View.

An erect bunchgrass, without rhizomes, growing 1 to 2 % feet tal
Starts growth in early spring, flowers in late spring, reproduces fr
seeds and tillers. Highly adapted to arid, sandy soil conditions.

Phototaken on Jack Rabbit Ridge.

Yarrow grows to 3 feet tall and has no branches except near the
top. The compound leaves have a delicate fernlike lacy appearal
Flower heads are arranged in large compact clusters at the top ¢
the stem each cluster consisting of 1 or more flower heddse

flower head has 2@5 yellowishwhite (rarely pink) ray flowers and
similarly colored disk flowers.Photo taken on Jack Rabbit Ridge.
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Longleaf Phlox

A somewhat woody perennial with a dwarf compactly branched
habit. Usually not taller than 6 iheaves are smooth and linear.
Pink, pale lilac or white sweetlcented flowers occur in loose
clusters. Slender stems often grow in dense clumps and have br
pink pale lilac or chalky white flowers in loose clusters. Phloxes ¢
beautiful and populawildflowers found in nearly all western
habitats. Photo taken on Jack Rabbit Ridge.

Biennial or shorived perennial from a tamot, 1-5 dm. tall,
branched and severatemmed, covered with fine, gray hairs.
Flower heads are fairlyumerous in an open inflorescence; bright
bluishpurple.

Photo taken on Jack Rabbit Ridge.

The Pale Evenifgrimrose is a member of the evenipgimrose
family which includes mainly herbs rarely shrubs or trees with oft
showy flowers borne singly in racemes or spikes or in branched
clusters.

Photo taken on Jack Rabbit Ridge.

Low mound of spiny flat nearly oval joints has bright yellow or
sometimes bright magenta flowers. This is a small cactus whose
flattened jointed bluegyreen pads lie prostrate on the ground
occasionally forming colonies several feet across. Overall hsight
less than 8 in. Bright yellow papery flowers open up to 3 1/2 in.
wide. Flowers are often tinged apricot and may fade red. The fle:
reddishpurple fruit is covered with spines.

Photo taken on Jack Rabbit Ridge.

Microbial communities play a pioneering role in soils, forming a
surface layer. This crust helps to stabilize the soil and support
other populations of life. The organisms which contribute to the
formation of biological soil crusts include bacteria, lihemosses,
liverworts, green algae, and miefongi. This crust can help to
retain moisture in the upper layer of soil, help prevent erosion, ai
provide nutrients for plants. Soil crusts also inhibit seed germinal
of a number of weedy species inclogicheatgrass.

Photo taken at City View. Grasses are native bunchgrass.
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0 [@ny hopsage (Grayia spinosa) is a native
shrub in the Columbia Basin, but is gradually
disappearing from our ecosystems. It does not
do well after fire. The primary problem with this
shrub is that it is not reproducing. | have only
heard of two natuhaloccurring seedlings in the

| ast 20 year s i Anotheh e
possible reason that few seedlings have been
observed in natural conditions is that conditions
for significant germination may only occur every
50 years or longer. Spiny hopsagéve for a
very long time. | have heard it can live for 2000
year s, but | have no e
hopsage should be made available for various
ecological restoration uses and even for
xeriscaping gardening in your yard. The plant is
attracitve. Spiny hopsage also is has potential for
wind erosion control. It, of course, is possible to
grow hopsage, but it is not generally available

c o mme r cOr. &teveryQ. ldnk, Biology
faculty at the Washington State University Tri
Cities Branch Cpus.

Approximately half of the proposed area already
exists as a stable and mature collection of species
that reflect the true nature of this original landscape.
The other half of the proposed area needs work to
return it to a more natural condition.

Col

Vi

Non -native Plant Community

There is one introduced grass species that is not
native and not invasive. It could be eliminated to
show a more complet@ative setting. That grass is
crested wheatgrass. The narative and invasive
weed species, cheat gra&omusddorum), is the
Hodt RdmfhonBIant thakt reeds additional control
measures in the disturbed areas. Also presentto a
lesser degree is tumble mustar8igymbrium
altissimuin The plant commonly referred to as
tumbleweed or Russian thistl&élska ibericpis
generally absent, mostly occupying disturbed areas
&loRdtife Poadways. t hi sé Spiny

Value

This site offers the possibility of showing many
different aspects of our landscape. Restoration
activities would be easily seen and inviting.
Educational valugsclude the opportunity to:

View wide variety of native plant species
Participate in restoration

Introduce additional native species

Study decline and propagation of spiny hopsage
in its native habitat

}
}
}
}

IRiparian Plants

Note: Review of riparian plants has not been completed. Below is asmall sampling abservedplants

Golden Current

Photo by J . Pisarowicz
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Woodds Rose

Photo by J.D. Stein
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A special treat arghe yips
andhowlsof coyotes at
‘Yakima Bluffs Paiik part of theJackrabbit Ridge night.
ecosystem The combined shrulsteppe and riparian

habitatssupporta variety of fauna that may be Birds

observed while hiking this are&lote: Review of Birds observed at or near the Yakima Bluffs include

fauna has not been completed. meadow lark, longpilled curlew, pheasant, quail,
flicker, redwing blackbird, orioles and white

Mammals crowned sparrows.

Notablein this ecosystens
the presence of aarge
population of blackailed
jackrabbit This is eState
listed Species of Concein

Commonly seen raptorgncludethe northern
harrier, sharpshinned hawk,
red-tailed hawk ad the
American kestrel. Bald eagles
have also been spotted.

Other mammals observed in
this area includ¢he cotton
tail rabbit, raccoon and
skunk.

The riparian area is home to a
pair of longeared owls, who
raised three youngsters there

last year

Deer trails (below) along the north end of the bluffs
are used daily to travddetween the orchard and the
river.

The river is frequented by a variety of water fowl in
ducks, great blue heron and the Americeoot.

Raptor Nest Pole
A raptor pole was erected north of City View near

to where the bluffs end. It will be possible to view
nesting birds from the Yakima Bluffs Park.

River otter and
beaver have
been observed
along the
Yakima River.

The raptor nesting pole near City View received
Richl andds 2007 GheereanAwRBrd.oj ect of

Other
Much more could be listed

including numerous butterflies
and moths, reptiles and
amphibians.

2 TheSpecies of Concern (SOC)pLibtished ke Wildlife

Management Program, includes only native Washington Fish and
Wildlife species that are listed as Endangered, Threatened, or Sensitive,
or as Candidates for these designations. Endangered, Threatened, and
Sensitive species are legally ds¢abiis\Washington Administrative

Codes. Candidate species are established by WDFW policy.
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Land Use Considerations

Presented here are considerations pertinent to
development ofCity Viewd sortheastparcel Based
on these considerationd, is concluded:

}  City View Northeast has unique assets related
to public recreation and education.

}  City View Northeast includes habitat sensitive
to use and development.

}  Aspects of City View Northeast limit its
economic vhue for development.

} A combination of commercial, limited business
and natural open space zoning may best st th
attributes of this property.

}  Localstudies and data indicate high use of and
desire for public open spaces, especially with
trails and river access.

}  Local onsumer spending associated with the
use of open spaces appears substantial.

Three Regions

To best accommodate its attributes and fations,
City View Northeast may be viewed as three
regions the shrubsteppe preserve, limited
development and the unstable bl(Figure9).
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Figure 9. Three Regions of City View Northeast

The southwest portion of the parcel, along City
View Drive is best suited for development. The
northern region (approx. 5 acres) is quality shrub

steppe habitat ideally suited for preservation and use

as natural urban open space that is of recreational
and educational value. This also is where the

majority ofthe utility easements are located, making

the shrubsteppe portion less desirable for

development. The northeast side of the parcel,
facing the Yakima River, runs atop the unstable
Yakima Bluffs, making it unsuitable for construction
or the use of irrigaion.

The geologic materials making up this bluff consist of
unconsolidated sedimentary sequences of coarse
sandy gravel to well bedded silt and clay deposited
by megéfloods during the last Ice Age. These
sediments are susceptible to mass wasting (e.qg.
landslides), particularly as perched water tables form
along the bedding planes between low and high
permeable sediments. Large blocks of silt and clay
that broke free from this bluffvithin the last two
years, and other areas of erosion are visialealong
the bluff(Figurel0).

Figure 10. Recent Erosion of the Yakima Bluff s

Historically, a large area of the cliff within this parcel
was lost due to leakage of a water tank. Terracing
of this area was necessary to prevent further mass
erosion of tte cliff side (Figurél).

Figure 1 1. Terracing (Yellow Circle) to Mitigate
Continued Erosion of Bluff



