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Executive Summary

This Natural Resource Condition Assessment (NRCA) report and accompanying geodatabase is
designed to give the resource managéohn Day Fossil Beds National Monument (JODA) a

better understanding of the condition of natural resources within and adjacent to their park.
Assessment of the natural resources was accomplished by conducting a thorough literature

review, evaluating existing data, and also collecting new data on arespzirk where

sufficient, reliable data for an assessment was not avaikafpleatic and upland habitats were

assessed and treated separatetiie reportSelected threats and stressord@A0 s nat ur al
resources were evaluated for the entire paflkrmation gained from this report will form the

basis for development of actions to reduce and prevent impairmg@Df6 s nat ur al resc
and assist in the development of desired future conditions through park planning processes

The studyidentified 3 project areacomposed 06™ level Hydrologic Unit Code (HUC)
watershedsurrounding each park umiith a 2 km bufferAll availablegeographical

information (GIS) was acquired for the project area to creafe@s1S Map Project File and
Geodatabas&his product is used to make all maps used in the report and analysis of
geographically based data. All siépecific data was compiled in GIS. Upland data is available in
digital database and the aquatic data is attached to this fdapd.and picturesere provided

for each upland and aquatic sample site along with a description of the site and assessment of
condition.

Upland sitesveresampledat 25 siteslistributed in3 park Units; Sheep Rock, Painted Hills, and
Clarna All were evaluated based time ecological site, as defined by soil typed an
established reference condition (Pellant 2005). Eadtogical sitaeceived a 5 level rating for
condition in 3 landscape attributes; soil stability, hydrologic function, and biotic integrity.
Overall,the soil stability and hydrologic function attributes were in good condiwiah,all but
one siterated nonseslight departure from reference conditiomle biotic integrity attribute
indicated many areas are not in good condition. Only 5 sitesratexin the nonslight
departure category (<21%), 9 fell into the sligmbderate category (21%0%), and 11 in the
moderate category (41:%80%).The main reason for the poor condition was attridhtioepast

land use practiceflie presence of noxious waseand wild/prescribed fires

Evaluation of orsite aquatic resources at JODA included an assessment of instream condition
and water quality of the John Day River, Rock Creek, and Bridge Creek based upon benthic
macroinvertebrate (BMI) indicatorBMI data were analyzed using an Eastern Oregon Benthic
Index of Biotic Integrity (IBI) developed for northeastern Oregamon-site wetland condition
assessment was conducted within JODA in 2007 (NPS 2008) and included riparian (or riverine)
wetlands. As sucladditional riparian evaluations were not conducted as part of this study.
Instead, BMI sites evaluated as part of this study were selected to overlap with riverine wetland
sites assessed as part of the 2007 study in an effort to identify a relational@prbeistream

and riparian condition.

IBI scores ranged &m 18 to 28 among thesdmplesThes e scor es f al | i nto t
Asevereodo i mpairment c | -alasscategoriesfor eagterrcQragatndent i mp
Oregon DEQ has used this indexevaluate ecological conditions in eastern Oregon streams

Xiii



outside of the Grande Ronde basin, they do not refer to this index as the eastern Oregon index
because oft$ limited applicability. Thé&kock Creek site, R15, and John Day River Site, R14B,
receival the highest IBI scores of 28, while Bridge Creek received the lowest score of 18.

Based on the Eastern Oregon IBI, Hilsenhoff Biotic Index (HBI) values f@ $ites anged

from 3.0 to 4.6which correspond to goeekcellent water quality conditions é@minimal

organic pollutionThis translates to minimal organic decomposition and oxygen consumption
resulting in moderatligh dissolved oxygen concentrations for fishe Rock Creek site, R15,
received the highest quality HBI score of 3.0, while thendd&y River, R14A, received the
lowest quality score of 4.6.

Past studieglentified 25 noxious or invasive specieseitherpotentiallyor physicallyexisting

in the park Of these only8 havenot physicallybeenidentifiedthroughdata collection projes
reviewed for this reporOf the 25, 19 are listed as Class B noxious weedbkdiyregonState

Weed Boardand yellow starthistle is the only one classiféexdhigh priority for controlClass T
Accurate mapping oveeds orsurrounding lands would alloJ O D Astaff to be more strategic

in the noxious weed management by being prepared for possible new invaders and cooperating
on control of existing specieSooperation with adjacent landowners, private and public, is the
most effective method to prevesmd control noxious weeds. To this end, JODA is a member of
the recently formed Grant County Weed Management Area, which has members of local, state,
federal, and private organizations.

Climatein the Pacific Northwest is predicted to have warmer, wetheters with an increase of

3.1° F. by 2030 and 5% increase in precipitation (Mote et al. 2005). Precipitation is predicted to
come more in the form of rain with smaller snow packs s&asonastreamflows shifing

markedly towardarger winter and sprinflows and smaller summer and autumn floWse 43
subbasins inthe Columbia River basihave their own subbasin management plafor fish and
wildlife butnonecomprehensively addresses reduced summertime flows under climate change.
Possible impacts tecosystem processes, communities, and/or species can only beetidress
through future natural resource plannargienhancd monitoring programbased on the

predicted climate changes.

Overall, JODA has many future challenges to achieve the stated dpsaledr resource
management (NP3006. Results of this report should assist park managers in identifying when,
where, and how to improve management practices, justify additional resources, and prepare for
the changes in environment that will directlypatt JODA natural and cultural resources.
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Introduction

Purpose and Scope

The mission of the Nat i onnmpdiredfhamatural@relcwturat e i s
resources and values of the national park system for the enjoyment of this and future
generationso ( Nat iTouapadldthis goalkthe ®ieector of the NPE9 9 9 )
approved the Natural Resource Challenge to@rage national parks to focus on the
preservation of the nationbés natur al heritage
expanded resource monitoring (National Park Service 1999). Through the challenge, 270 parks

in the national park systemene organized into 32 inventory and monitoring networks.

The Upper Columbia Basin Network (UCBbBYnsists of nine widely separated NBf&its

located in western Montana, Idaho, eastern Washington, and central Gradaof the Upper
Columbia Basin Netwdrinclude:Big Hole National Battlefield (BIHO), City of Rocks National
Reserve (CIRO), Craters of the Moon National Monument and Preserve (CRMO), Hagerman
Fossil Beds National Monument (HAFO), John Day Fossil Beds National Monument (JODA),
Lake RoosevelNational Recreation Area (LARO), Minidoka Internment National Monument
(MIIN), Nez Perce National Historical Park (NEPE), and Whitman Mission National Historic
Site (WHMI).

As part of the Natural Resource Challenge NRSWater Resources Division reced/an

increase in funding to assesaural resourceonditions in national pardnits. Management
oversight and technical support for this effo
Assessment (WA) ProgramTheWCA Program partnedwith the Pacific WesiRegion to

fund and overseanassessment at each parkhe Upper Columbia Basin Network (UCBN).

This report documents the results of the Natural Resource Condition Assessment (NRCA)
completed for the John Day Fossil Beds National MonunipbA).

Natural resource condition assessmamnsbroaescope ecologicassessments intended to

synthestefii nf or mati on product soO r epresoutcegstewadshipl e by
plannngand b) reporting to performance measures ¢
healtho goals. Three el ements are key to maki
performance reporting:

1. Build on data, information, and knowledge already asserthrough efforts of the
NPS hventory and MonitoringProgram, NPS science support programs, and from
partner collaborars working in and near parks;

2. Emphasize a strong geospatial component for how the assessment is conducted and in
the reslting information products;

3. Provide narrative and/or semuantitative descriptions of scienbased reference
conditions for park resources that will assist parks as they work to define Desired Future
Conditions through park planning processes. These referencei@aesnavill become
more refined and quantitative over time.



Information gainedrom this reporwvill form the basis for development of actions to reduce and
prevent impairment gbark resources through park and partnership effohtsgoals of the
naturalresource condition assessment are to:

¢ Determine the state of knowledge concerning overall natural resource condition
¢ |dentify information gaps and resource threats
e Assess overall ecosystem health

e Setthe stage to establish the context for management aciwhcollaboration

This report is designed to give park staff a momerime assessment of the natural resources
of JODA. This report will describe the natural resources of the park (both aquatic and upland),
determine the state of knowledge on theimdibon using existing data or new data collected at
priority sites for this project, identify information gaps, draw conclusions or hypotheses on the
condition of natural resources (unknown, degraded, unimpaired), identify resource threats or
potential isues affecting ecosystem health, and recommend further studies.

Study Area

Park Setting

Within the heavily eroded volcanic deposits of the scenic John Day River basin is a well

preserved fossil record of plants and animals. The fossil record spans arod® tbf the 65

million years of the Cenozoic Era (the "Age of Mammals and Flowering Plants") and is known
throughout the world. John Day Fossil Beds National Monument (JODA) was authorized by
Congress on October 26, 1974, and established in 1975. Tlieparkp ur pose 1 s to i d
interpret, and protect the geologic, paleontological, natural, and cultural resources along the
mainstem of the John Day River and to provide facilities that will promote and assist visitor
recreational enjoyment and understagdwf the monument.

JODA covers 14,056 acres and is geographically divided into three wegsyasedJnits; the

Sheep Rocknit, the Painted HilldJnit, andthe ClarnoUnit. Sheep Rock is the largddhit,

located a few miles northwest of Dayville in Gt&ounty Oregon The next biggednit is

Painted Hills, lying 10 miles northwest of Mitchell in adjacent Wheeler County. Also in Wheeler
County, is the smalle&tnit, Clarno,which is approximatel0 miles southwest of Fossil

Oregon All three Units support similar plant comomities, thoughndividual speciesn these
communities vary fronnit to Unit. The plant communities are classified as "intermontane
sagebrush steppe" with a mixture of dryland grasses, forbs, shrubs and Western juniper
(Juniperusoccidentali3 (McAdams 1999).

The Sheep Rock Unit (8,916 acres) inclu8esibunitsSheep Rck, Cathedral Rockand Foree

and is bisected by the John Day Ri¢eigure 1) The river meanders north through the gorge

and traverses the length of tbeit. The flanks of these hills are composed of sagebrush, grasses,

and juniper. Weathering and landslides have exposed raw earth colors that typify these paleosols
and volcanically derived geologic formations. Six prominent groups of strata occur: the

Rattlesnak, Mascall, Picture Gorge basalt, Clarno, Goose Rock, and John Day. Flora and fauna
fossils of the Tertiary period have been found in the Sheep Rock UnitJmhialso includes

the 200acre James Cant Ranch tl@tludesranch structures and hay fieJdgsn d t he par ko6s
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administrative officesCant Ranch is listed on the National Register of Historic Places as
representative of local ranching activity. Approximately 74 acres of the ranch bottomlands are
leased and continue to be irrigated and harvestduafor
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Figure 1. Map of the Sheep Rock Unit in JODA.

The Painted Hills Unit (3,129 acres) is a series of shipatulptured hills and ridges that are
rounded, folded, and colored in deep pastel reds, golds, andigfise 2) The hills are

virtually devoid of vegetation except for specially adapted flowering plants found in narrow
draws. The Painted Hills include the oldest part of the John Day Formaiioimtermediate age

in the John Day Fossil Beds story. The matiiored hills of thisUnit result from volcanic ash
depositions metamorphosed over time by physical and chemical interactions. Significant leaf
imprint and mammalian fossils are found in tbisit. The formations of the Painted Hillinit

are extremely fragiland vehicular traffic is limited to maintained roads.

The Clarno Unit cover$,969 acres anid the northernmost of the thrémits. The most
prominent feature is the towering palisades, rising sharply from the valley floor and forming
craggy pinnacles {gure 3). The palisades are a series of sharp,aliffo 150 feet high, formed
from a series of volmic asHaden mueflows. Located within the Unit is Camp Hancockl @
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Figure 2. Map of the Painted Hills Unit in JODA.

acre facility owned and managed by the Oregon Museum of Science and Intlstgyound

cover in the Clarno Unit is dominated by big sagebfdstemisia tridentaty scatteredvestern
junipers(Juniperus occidental)lsand grasses. Interest in this area has historically been centered
upon the fossils of the Clarno nut beds and maihquarry. The Clarno nut beds are an

important occurrenckecause the plant remains arenpineralized seeds and nuts (most fossil
floras yield mainly impressions of leaves). The Clarno Mammal Quarry contains a good
representation of large mammals.

Elevation at JODA ranges from approximate)$8D feet in the Clarndnit to a high point of
approximately 4114 feetalongthe eastern boundary of the Sheep Rock Unit. The majority of the
monument, includingnuch of the Painted Hills, lies within@D05to 2,500elevation

Eight plant species found in JODA are considered rare or threatened (Youtie and Winward
1977). These plants include John Day milkvetsst(agalus diaphangspauper milkvetch
(Astragalusmisellus var. misellysyellow hairy paintbrushGastilleja xanthotrich John Day
chaenactisGhaenactisneyii, He n d e r s obomasumlhendessonjibarral cgctus
(Pediocactus simpsonii var. robustjpcrested tongue penstemdteqistemon erigherus var.
argillosug and belled cinquefoilRotentilla glandulosa var. cinquefjil
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Figure 3. Map of the Clarno Unit in JODA.

A total of 5 species of amphibians and 12 species of reptiles were documented in the monument
in 2002 and 2008Rodhouseet al. 2004). Only two expected species of herpetofauna, the pygmy
short horned lizard and the rubber boa were not confirmed in JODA. A unigue and isolated
population of western whiptail lizard was found in the Foree portion of the Sheep Rock Unit.

Over 3 species of vertebrates listed as state or federal species of concern have been documented
in JODA during recent inveaties. However, only thieull trout (Salvelinus confluentyignd
steelheagOncorhynchus mykissre listed as threatened under thdeal Endangeredpecies

Act.

From 1986 to 208 over 110621 peopleannuallyvisited John Day Fossil Beds National
Monument(Figure4) Over half of t he p aakaddsSepiemiser A at i on
2004 visitor study, conductdxy the Universityof Idaho, found the majority ofisitorsto the

park were there for thi@rst time. An overwhelming number dwt visit the park with a guided

tour group, but rather traveh their own to view the spectacular scenery and warttbus

fossil beds. Morethana | f o f t h edailprarCregon with the nemhamdesvisiting

primarily from neighboring states and a small percentage from othertriesSNPS 2006)
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Figure 4. Visitor use per year for JODA from 1976-2008.

Land Cover

The primary vegetatin type in JODA is sagebrush steppe consisting of sagebrush or shadscale
and a variety of bunchgrasses. Moist alkaline flats support-&thatiant greasewood. Along the
John Day River and tributaries that flow through the monument, vegetation consigteves,
cottonwoods, and a variety of sedges and forbs. Juniper woodlands are also an important
vegetation type in the monument that has expanded over the past 100 years due to fire
suppression.

Vegetation data was availabl®in the LANDFIRE pogram(USFS and USGS 2008).

Vegetation maps were created through predictive modeling using a combination of field

reference information, 1992004 Landsat imagery, and spatially explicit biophysical gradient

data. Map units were derived from National Vegeta@tassification System (NVCS)

Ecological Systems classification (Comer et.al. 2003). The data was clipped by the watershed
boundaries (descr i bed secton,tthenesunimarizéddbywclassgndfi Wat e r
mapped for each of the JODA Units watershesh.

The Clarno Unit watersheds (51,398 acres) are dominated by Wyoming sageblueihunch
wheatgrasgPseudoroegneria spicaté32.51%) and Wyomingig sagebrusifAretimisia
tridentataspp.wyomingensis(23.59%) with little agriculture or developadeas (Table,1
Figure 9. The Painted Hills watershed39,864 acres) are dominated by Big Sagebrush
bluebunch wheatgrag8gropyron spicatum(40.34%) and Wyomingi@) sagebrush (33.06%)
also with less than 2% of the watersheds in agriculture or devdepesl (Table 2Figure §.
The Sheep Rock watershed4.8,429 acres) are dominated by bagebruskbluebunch
wheatgrass (36.59%) and wyominig Bagebrush (13.63%) also with less than 3% of the
watersheds in agricuire or developed lands (TableRBgure 7). Over 25% of the Sheep Rock
watersheds are occupied by tree dominated vegetation, mainly pondero$imisgbnderosa
and Douglas firPseudotsuga menizsii).



Table 1. List of ecological systems found in the JODA Clarno Unit watersheds.

NVCS Ecological Systems Acres Percentage
Agriculture 1,074 2.09%
Barren 214 0.42%
Big Sagebrush-Bluebunch Wheatgrass 16,712 32.51%
Bluebunch Wheatgrass 64 0.12%
Bluegrass Scabland 11,163 21.72%
Cottonwood-Willow 527 1.03%
Curlleaf Mountain-Mahogany 21 0.04%
Developed 541 1.05%
Idaho Fescue 139 0.27%
Interior Douglas-Fir 92 0.18%
Interior Ponderosa Pine 200 0.39%
Introduced Upland Vegetation - Herbaceous 3,508 6.82%
Low Sagebrush 2,708 5.27%
Mountain Big Sagebrush 448 0.87%
Rough Fescue-Bluebunch Wheatgrass 720 1.40%
Western Juniper-Big Sagebrush-Bluebunch Wheatgrass 853 1.66%
Wyoming Big Sagebrush 12,125 23.59%

Total 51,398
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Figure 5. Map of NVCS Ecological Systems in the Clarno Unit watersheds.



Table 2. List of ecological systems found in the JODA Painted Hills Unit watersheds.

NVCS Ecological Systems Acres Percentage
Agriculture 478 1.20%
Barren 22 0.06%
Big Sagebrush-Bluebunch Wheatgrass 16082 40.34%
Bluebunch Wheatgrass 39 0.10%
Bluegrass Scabland 1674 4.20%
Cottonwood-Willow 172 0.43%
Curlleaf Mountain-Mahogany 13 0.03%
Developed 334 0.84%
Idaho Fescue-Bluebunch Wheatgrass 207 0.52%
Interior Ponderosa Pine 918 2.30%
Introduced Upland Vegetation - Herbaceous 2163 5.43%
Low Sagebrush 1594 4.00%
Mountain Big Sagebrush 28 0.07%
Saltbush-Greasewood 42 0.11%
Western Juniper-Big Sagebrush-Bluebunch Wheatgrass 2785 6.99%
Wyoming Big Sagebrush 13181 33.06%

Total 39,864
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Figure 6. Map of NVCS Ecological Systems in the Painted Hills Unit watersheds.



Table 3. List of ecological systems found in the JODA Sheep Rock Unit watersheds.

NVCS Ecological Systems Acres Percentage
Agriculture 1518 1.34%
Aspen 963 0.85%
Barren 105 0.09%
Big Sagebrush-Bluebunch Wheatgrass 41509 36.59%
Bluebunch Wheatgrass 55 0.05%
Bluegrass Scabland 2994 2.64%
Cottonwood-Willow 1557 1.37%
Curlleaf Mountain-Mahogany 185 0.16%
Developed 1783 1.57%
Grand Fir 1550 1.37%
Idaho Fescue-Bluebunch Wheatgrass 619 0.55%
Interior Douglas-Fir 14134 12.46%
Interior Ponderosa Pine 11969 10.55%
Introduced Upland Vegetation - Herbaceous 1528 1.35%
Lodgepole Pine 263 0.23%
Low Sagebrush 5417 4.78%
Mountain Big Sagebrush 264 0.23%
Riparian 442 0.39%
Saltbush-Greasewood 93 0.08%
Sparsely Vegetated 123 0.11%
Water 64 0.06%
Western Juniper-Big Sagebrush-Bluebunch Wheatgrass 10685 9.42%
Wyoming Big Sagebrush 15461 13.63%

Total 113,429
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Figure 7. Map of NVCS Ecological Systems in the Sheep Rock Unit watersheds.
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Theestimate®f existing vegetatiowithin the park boundariasayhave been modified bgn
intensive effort to restore the natural process of fire to the landdcap@98, a fire management
plan was adopted by JODA that initiated a series of prescribed fires from 1999 to 2007
(McAdams1999). The plan wa®t to eradicat junipers, but to maintain the natural checks and
balances that prehistorically developed this region into a grass/sagebrush community (NPS
2006).A total of 7,437 acres were burned by presdtilre within the parkboundariesluring

this period Table 4. Many of the prescrilzkfires were cooperative efforts and tharn
boundaries extended onto private and federal lands outside of JOD&.Wére Gorescribed
firesimplemented in the Sheep Rodkit and 1 in the Painted Hilldnit (Figure 8). The

majoiity of the ClarnoUnit experiencedvildfires in 1994 and 1995.

Table 4. List of prescribed fires in JODA from 1999 to 2007.

Acres

Prescribed Fire Unit Date Burned in Total Acres
Name Burned
Park
Windy Point Sheep Rock  September 7-8, 1999 1,737 1,737
Picture Gorge Sheep Rock  October 2, 2001 845 1,286
Sand Mountain Painted Hills  September 20-22, 2002 1,762 5,351
Middle Mountain Sheep Rock  September 24-25, 2002 1,120 3,380
Rock Creek Sheep Rock  September 5, 2004 1,103 4,600
Branson South Foree September 1, 2005 800 800
Branson North Foree September 14, 2007 70 70

Most of the monument lands have been subject to livestock griazitite past 100 yeaend
otherrelated agricultural useBuring this time fire suppression activities throughout the region
have allowed for increases in big sagebrush and western juijgesequently, many of the

native plantsincluding grasses, have been severely reduced in their distribution. Population
diversity has been reduced as well. Exotic species such as chedBgoasss tectorumhave
begunreplacingthe native grasses and forbs. Other introduced exotic species, such as ksapweed
(Centaurea spp. white top(Cardaria drabg, and medusahedd@aeniaherumcaputmedusae)

are present and spreading. Dalmation toadflaxaria dalmaticg and yellow stathistle

(Centaurea solstitialls listednoxious plants, can also be found in the monument and are a major
concern for park weed management efforts

Healthy remnants of native plant communities still exist within the monument. For example, well
developed tnds of bluebunch wheatgrasscur along many nortfacing mesicslopes

Removalof livestock grazing on most of the monument élaminated the potdial for
overgrazingWithin the historic zonef the monument, the agricultural fields are in good
condition.Threeagriculturalfieldsin the Sheep Rocldnit (57 acresare managed for hay
production. Alspwithin the historic district is the remnant&f haimestead orchaédhat is

managed to maintain the cultural landscape of an early ranch home.
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Figure 8. Maps of prescribed fire boundaries in the Sheep Rock, Clarno, and Painted Hills Units.



Upland Habitats/Species

Large mammals present in theonument include coyo{€anis latran$, mule deefOdocoileus
hemionus)elk (Cervus elephysmountain lion(Pumaconcolol), and bobcafLynxrufus).

Smaller species include deer mo@Beromyscus maniculatysorthern pocket gopher
(Thomomys talpoidgs Or d 6 s KRipodprays ord), Great Basin pocket mouse
(Perognathus parvyswestern harvest moug@&eithrodontomys megalofisnontane vole
(Microtus pennsylvanicyisand bushstailed wood rafNeotoma cinereaForty-six species of
mammals were confirmed in the monument during 2002 and 2003 and one of these, the bighorn
sheepOvis Canadensjswas not expected to occur there. All 14 species of bats expected to
occur in the monument were documented. The disgafahe spotted bgEuderma
maculatunin all 3 Units of the monument was unexpected and virtually unknown in Oregon
(Rodhouse et al. 2004).

Numerous raptors occur in JODA, including the-taited hawk(Buteo jamaicens)sgolden
eagle(Aquilachrysaetoy prairie falcon(Falco mexicanus American kestrelFalco
sparveriug, great horned owBubo virginianu¥, barn owl(Tyto albg, long-eared owlAsio
otug, and screech owWDtus kennicott). Onehundred fortytwo species of birds have been
confirmed in or adjacent to the monument (Rodhouse et al. 2004). During th&@uR2
inventories the first record of the peregrine falc@ralco peregrinuswas made for JODA.

A deer population survey conducted in 1979 (Griffith 1980) concluded that there islangar
resident population in JODA supplemented by a migratory wintering popul@tierwinter
population is present from November through April. Deer do not appezake exclusive use of
the monument as a refuge during hunting seasmeextensive vegetation exists on adjacent
lands. Moderat@redatorcontrolon adjacent landsiay impact coyote and mountain lion
populations within the park

Watersheds

The John Day Rer basin drainspproximately 5,067,500 acres (800F)naind is bound by the
Columbia River to the north, the Blue Mountains to the east, the Aldrich Mountains and
Strawberry Range to the south, and the Ochoco Mountains to the west. The Jsbbhlaain
incorporates portions of Grant, Wheeler, Gilliam, Sherman, Wasco, Jefferson, Umatilla, Morrow,
Crook, Harney, Baker, and UnioroGnties.The John Day River flows generally northwest for

284 miles from its origin in the Bludountainsbeforejoining the Cdumbia River at river mile

(RM) 217,

River and stream drainages are uniquely identifiedyllydiogic unit codes (HUC)hese are
geographic areas based on surface topography containing a major river or a group of smaller
rivers. The Pacific Northwest imumber 17 of the 21 regions (HUCL1) in the United States. The
second level divides the 21 regions into 222 subregions. Subregions are areas drained by a river
system, a reach of a river and its tributaries, a closed basin, or a group of streams forming a
coastal drainage area. The third level subdivides the subregions into 352 basins. Talere are
2,149 fourth level drainages, referred to as subbasins.

The John Day River basis classifiedas a &' level HUCwith a number of 170702 (HUC3Jhe
basin conists of four fourtHevel (HUC4) subbasinsthe Upper JohDay River (7070201), the
North Fork JohnDay River (7070202), the Middle Fork John Day Riy&i7070203), and the
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Lower John Day Rivef17070204). These are further divided intowktershedsHUCS5) and
340 subwatersheds (HUC®)igure 9displays maps of the subwatershed bound@HesC6) in
the Sheep Rock Unit (5 subwatershe@arno Unit (2 subwatersheds), and Painted Hills Unit

John Day Fossil Beds National Monument
Subwatershed Boundaries (HUC®6)
N

Legend g
—Park Boundary
Subwatersheds (HUC number)

Clarno Unit

“4

2014208 7
ey

Painted Hills Unit

Figure 9. Maps of subwatershed (HUC6) boundaries in the Sheep Rock, Clarno, and Painted
Hills Units project areas.
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(2 subwatersheds)rhe Sheep Rocknit occupies 0.17% of the subbasin and 2.3% of the 6
level HUCs in the map project. The Clardait occupies 0.04% of the subbasin and 3.8% of the
6" level HUCsin the map project. The Painted Hillnit occupies 0.06% of the subbasin and
7.9% of the 8 level HUCs in the map project.

Most of thewater in the John Dalyasin is derived from the upper watershed, primarily in the

form of melting snow. Discharge from the fréewing (no largescale dams) John Day River is

highly variable from peak to low flow&low data in the John Day Rivaubbasin is currently

being collected from 18 stations locatadthe river and various tributas. The @egonWater

Resource Department (OWRDperates and maintains 11 stream flow gaugtagons The

USGS operate8 and the BLM has assumed operatidrone additionastation. Historiqgauging

station streanflow data for all current stationsase | | as fr eflawsfotsormee 0 str ea
stations are available for download as average daily flows from the OWRD wagbsite
www.wrd.state.or.usThe USGS also publishes data from some of the stations in its annual

report on strearflows in Oregon.

Strean flows on the mainstem John Day River are currently monitored at five locations:

McDonald Ferry RM 21), Service Creek (RM 157), Picture Gorge (RM 205), John Day (RM

253) and Blue Mountain Hot Springs (RM 275). Flows from the North Fork are monitored at a

station near Monument (RM 16). Streflows in the Middle Fork are recorded near Ritter (RM

15). Two stations are active on the South Fork: one near Dayville (RM 7) and the otHeeaear

(RM 34). Other streams currently being monitored include: Mouesek, Lone RocKreek,

Butte Creek, Murdererodés Creek, DeerCré&kaek, Ca
Bridge Creek.

The USGSmaintained gage at McDonald Ferry, Oregon (gage # 140486@0¢, oldest gage in

the subbasin andlas been in operation since December 1904. The discharge measured at this
stationrepresents,380 square miles, or approximately 96% of the entire subli@sier long

standinggages in the subbasin include John Day River near John Day (#14038530F &tkrth

John DayRiver at Monument (#14046000), and John Day River at Service Creek (#14R46500
Asrecordedatte Mc Donal d Ferry stati on,dsdhdigeintdthern Day
Columbia River is slightly more than®0 cubic feet per second¢). Theaverage monthly

discharge ranges from &h of 5,595cubic feet/second (cfsi April to alow of 178cfsin

Septembe(Figure D).

Peak strearflows in the John Day River usualbgcur from March through May while the
seasonal low flowsypically occur from August through October. The highest recorded
discharge of the John Day River was 42,800 cfs on December 24 at@bdascaused by warm
rain melting large amounts of snow. The lowest recorded discharge from the McDonald Ferry
stationwas zero cfs for part of September 2, 1966, August 15 to September 16, 1973, and August
13, 14and 19 to 25, 1977. Peak flow at the McDonald Ferogmey station is typically over 100
times greatethan the lowest flows of the same year. From year tq peak flows can vary as
much as 30@ 700%.The hydrologic curve has shifted from historic times with peak flows
greater than in the past alade season flows more diminished. It is suspected that these effects
are due to greatly reduceates of soilnfiltration, reduced capacity for ground wdtgrarian
storage, and diminished-channektorage in beaver ponds (BPA 2005).

17



CFS (ft¥/sec)

< &> & SEPR NS ) NS}

FFFTE ¥ ¢ ¥ &S

= SR

Figure 10. Average monthly flows (ft3/sec) in the John Day River at the McDonald
Ferry gaging station (#14048000) from 1906 to 2008.
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Water quality standards are benchmarks established to assess whether river and lake quality is
adequate to protect fish and otheuatit life, recreationagriculture, industrydrinking water,
andother uses. Water quality standaads also regulatory tools used by the Oregon Department
of Environmental Quality (ODEQ) and the US Environmental Protection Agency (EPA) to
preventwater pollution. States are required to adopt water quality standards by the federal Clean
WaterAct andto maintain a list of stream segments that do not tfeettandards. This list is

referred taasthe 303(dl list, based omheapplicablesection of the Cleawater Act. The Clean

Water Act requires states to develop waiteility goals called Total MaximurDaily Loads

(TMDL) along with an implementatigrian and schedule to achiete water quality goals for

303(d) listed water bodies

The streams within the subwatersheds of tA®BA Units havesegments listed for beingater
quality limited (Figure 13. Parametersnclude alkalinity, ammonia, chlorophyll dissolved
oxygen E Coli, fecal coliform, phosphate, sedimentation, temperature, pH, and others. These
parameters are based obemeficial use focold wateffish, recreation, and otherBuring the
summer months from July to Septemlgggundwater provides much of the base flow to the
Lower John Day RivemMany of the seam segments shown in Figuret&/e multiple
parameters listeth the databasélthough ODEQ hafisted the lowesection of theJohn Day
River as water quality limited for temperature, other water quality constitsealsas total
phosphates, biochemical oxygen demand, and fecal coliform can also limigwaliey during
late summer when flows are the lowest and water tempesatwe the greatest. Severe stream
bank erosion and sedimentation exists in some tributaiest water gality problems in the
John Day sbbasin sten from vegetation disturbance, stream straighteammdyelocation, year
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round livestoclgrazing,cumulatve effects of timber harvest and road building, water
withdrawals for irrigation andlistorical mining and dredgind@PA 2009.

Legend John Day Fossil Beds National Monument
s Alkalinity 303(d) Listed Stream Segments
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Figure 11. Maps of 303(d) stream segments that are water quality limited in the Sheep Rock,
Clarno, and Painted Hills Units project areas.
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Aquatic Habitats/Species

JODA presently lacks information to adequately assess the condition of fish populations within
the monumentThe Oregon Department of Fish and Wildlife have identified summer steelhead
habitat in the project areasins but did not list any streams as bull trout halifagure 2).

Recent efforts to improve riparian conditions witdf@DA arebeneficial to fish populations.
JODA is working cooperatively with the Bonneville Power Administration (BPA), National
Oceanic and Atmospheric Admistration Fisheries (NOAABureau of Land Management
(BLM), and Oregon Department of Fish and Wildlife (ODF@W)a restoration and monitoring
project covering the lower 19 miles ofidge CreeKNOAA 2007) Continuation of past
agricultural practices such as yeaund livestock grazing within riparian areas and clearing of
all vegetation from the stream channels along the John Day River and Rock Creek above the
monument likely threatens the condition of fish populations byngigmperatures and siltation
levels

John Day Fossil Beds National Monument
Summer Steelhead Habitat

Legend jf
Steelhead Habitat s Clarno Unit

— Streams

:] Park Boundary
I:] Subwatersheds

Painted Hills Unit

Figure 12. Maps of possible summer steelhead habitat in the Sheep Rock, Clarno, and Painted
Hills Units project areas.
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Climate

The extensive rain shadow cast by the Cascade and Ochoco mountains to tteenivestes the
climate of JODA. Winters are cool and dry and summers are hot and dry. Rainfall patterns are
variable in the regigrbut mostprecipitationfalls in the edy spring and late fall. Long term

average$> 30 years) weravailable fromthe Westen Regional Climate Center

(http://www.wrcc.dri.edu/Climsum.hthl Summary data was used frameather statiosinear

Dayuville; 8 mileseast of the Sheep Rock Unjtchell, 10 miles southeast dhe Painted Hills
Unit; and Fossil20 miles northeast of the Clarno Urlihe Sheep RocWnit is the warmest in
July and Clarno receives the mpsécipitation annually (Tablg). Data from the rain gauge at
the monument headquarters indicate that rairtialle has been below average in recent years.
Snowfall represents a significant proportion of the winter precipitabiginsnowpack is
ephemeral and rarely lasts more than a few days. Tyedy January and July mean
temperatures from Dayville are 36 antldegrees Fahrenheit, respectivelyis important to

note that winter and summer temperature extremes frequently dropfoetaimgin the winter
andriseabove 100 degrees in the sumnkegures 13and X4 show the distribution of
temperature and prgxiation zones within the project areas of edctit.

Table 5. Summary of climate parameters at Dayville, OR (Sheep Rock Unit), Fossil, OR (Clarno

Unit), and Mitchell, OR (Painted Hills Unit).

January July
Average Average Average Average
Annual Mean Maximum Minimum Maximum Minimum
Annual Mean Temperature Temperature Temperature | Temperature  Temperature
Area Precipitation (F) (F) (F) (F) (F)

Dayville, OR 11.36" 65.1° 43.0° 24.4° 88.9° 49.7°
Fossil, OR 14.42" 62.3° 41.7° 24.3° 85.2° 45.6°
Mitchell, OR 11.3" 62.9° 41.8° 23.8° 86.0° 49.9°
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Figure 13. Maps of temperature zones (Fahrenheit) in the Sheep Rock, Clarno, and Painted
Hills Units project areas.
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Figure 14. Maps of precipitation zones in the Sheep Rock, Clarno, and Painted Hills Units
project areas.
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Methods

GIS and Geodatabases

The majority of data used in this report is Geographical Information System (GIS) data in tabular
form tied tospatial features, such as points, lines, and/or polygais$ssoftware provides spatial
analysis capabilities such as overlay, buffer, extraction, and modeksglts can then be

displayed in map and tabular form. GIS software ARCMap Version 9.3 wasauskde, edit,

and display data.

Map projecfiles (Figure 15 weredeveloped fodODA using ArcMapsoftwarethatfollowed
thebehavioral rules for data in a single Microsaficess databas®lany types ofyeographic

datasets can be collected withimap project filancluding feature classes, attribute tabbes]

rasterdata setsThe NPSArcMap81/20x110 t emp | at e 3IWOBAmagmojecti n t he
files.
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DEES $ DBX v - & [ioen < & @O K2 Edtorv > [ =2 [ |
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4 = O BLM Fire Points
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Figure 15. Screen capture of the ArcMap Project file for the JODA Sheep Rock project area.

Geographically defined project asaerecreated by selectind8evel hydrologic unitode
(HUC) watesheds surrounding ti&heep Rock, Clarno, and Painted Hillsits. A 2 kilometer
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buffer was addetb each watershddr mapping purposeastaling173,4@ aaes, 92,685 acres,
and 79,394 acres, respectiveiyr eachUnit. General base map layers and aerial photography
were developetbr the full project area extent. Most layers were clipped tetieatershed
basinfor analysis and summarizan of attrbutes

The map project file werepopulated with GIS data through an extensive search of NPS sources
and a multitude of local, state, and federal web sites. Data determined to be useful and accurate
were reprojected into the North American Datum 1983 (N&9) datum and the Universal
Transverse Mercator (UTM) zone 11 projectfonthe Sheep Rock Unit and UTM zone 12 for

the Clarno and Painted Hills Unitsletadata was generated for each layer in Federal Geographic
Data Committee (FGDC) compliant format. Meata describes the source, accuracy, data
dictionary, projection, datum, and many other details about an individual Al

photography was processed and clipped to the project area using LizardTech GeoExpres
software and converted inMG3 (MrSid Generation 3) format fie

Attribute information on the specific data layers clipped to the watershed basin extent were
summarized in a spreadsheet based on the various attribute parts, lengths, acreage etc. of the
various data layers in the map projiiets. The spreadsheets for each Unit can be found on the

DVD under the respective Unit name and the su

All GIS data layers were imported into an ArcGIS File Geodatabase using ArcCatalog ver. 9.3
(ESRI 20®). Feature Data Setgere created based on theme typgeadatabase is an ArcMap

file structure that stores geometry, sglateference system, attributddtasets, network datasets,
topologies, and many othigaturesThis GIS format providea uniformmethod for storingind
using GIS datandprovides the flexibility to add new information as it beconasilable

Map layers were organized into categories based on general theme type. Although data was not
available for each theme type, the category directory is includieddrporate data that may
become available in the future. The general themes used include:

Air Resources
Animal

Climate
Geography
Geology

Land Process
Land Use

Plant

Stressors

Water Resources

Aerial photography was not included in the geodatabase dhe ltmitations of processing

MGa3 file formats. Aerials are included in a separate directory outside the geodatabase. All the
data, project file and summary table are included on a DVD disk for distribution with this report.
As a byproduct of this searcla, Microsoft Access databa@acluded on DVD)was created for
websites wittrdocumentedsIS datathatcould be downloaded in various formatsmpatible
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WithESRI 6 s Ar c Midhedatabade has a cugam query form for doing searches on the
3,000+ entrescoveing Oregon, Washington, and Idaho

NPS Data Sources

Additional norGIS data was acquired from searches on the internet, such as NPS NatureBib
(https://sciencel.nature.nps.gov/naturgbaimdfrom direct contact with local and state
government agencie$able 6is the status of inventories of the species taxa groups for JODA.
Available data from completed inventories were utilized where needed in the fidpsrt
information as well as additiahdata isavailablefrom the UCBN website
http://science.nature.nps.gov/im/units/ucbn/inventory/index.cfm#tRalee plant species
inventories, a subset of vascudant inventorieshave only been completed for the Painted
Hills Unit. An inventoly of butterflies was completed by Anderson (20@4donly the Painted
Hills Unit has arinvasive plant specigaventory

Table 6. Status of inventories of species taxa for JODA maintained

by the UCBN.
Year In- Not
Species Taxa Complete Completed Progress Complete

Mammals \% 2003

Birds \% 2003

Amphibians V 2003

Reptiles V 2003

Fish V Unknown

Invertebrates \%
Vascular Plants \% 1977

Rare Plants \%
Invasive Plants V

Additional nonbiological data sets have been identified oy Y CBNas important for park
managemen(fTable7). Both the biologic and naehiologic inventories were considered as
baseline information for development of the UCHBiMl signs monitoring plafGarrett et al.

2007). Three data sets have not been completed by the UCBN however some park sites may
have datavailable from other sources.

Table 7. Status of inventories of non-biological data for JODA
maintained by the UCBN.

Non-Biologic Data Year In- Not
Sets Complete Completed Progress Complete

Air Quality / \
Emissions
Ozone Risk V 2001
Water Quality \% 1997
Landcover \
Paleo Resources \% 2005
Geology \%
Soils V 2000
Cultural Landscapes V 2009

The UCBN Monitoring Plan (Garrett et al. 2007) identifies a suite of 14 vital signs chosen

for monitoringimplementation in the UCBIdarksover the next5year¥.i t al si gns ar
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subset of physical, chemical, and biological elements and processes of park ecosystems that are
selected to represent the overall health or condition of park resources, knowothekized
effects of stressors, or el emeUCBN that have i
http://science.nature.nps.gov/im/monijoMot all vital signs are monitored at each park. JODA

has 7 vital sigs established for monitoringtream/river channel characteristisarface water

dynamics, water chemistrgquatic macroinvertebrateésyasive/exotic plants, riparian

vegetation, sagebrustieppe vegetatiomats and land cover and use (Garrett e@D7).

Upland Assessment

Ecological sitesire the basifor evaluationof upland habitatssing an assessment method co
developed by the Natural Resources Conservation Service (NRCS), Agricultural Research
Service (ARS), Bureau of Land Management (BLMig éhe United States Geological Survey
(USGS). The method is described in the public
Heal t ho ( P085).Ecalayital séetis adahd. classification system based on the potential
of land to produce distitiwe kinds, amounts, and proportions of vegetation. They were used as
sampleunits andwere identified from soils mapall 25 sample sites within thelhits; 14 in

Sheep Rock, t Painted Hills and in Clarno;were assessed using the BLM rapid assessment
for rangeland health methodologiyhe Sheep Rock Unit was also assessed by prescribed burn
units.

The rangeland health rapid assessment methodadatgsigned to provide a preliminary
evaluation of 3Jandscape attributes; soil/site stability, hydrologic function, and integrity of the
biotic community at the ecological site level. It was developed to assist land managers in
identifying areas that are potentially at risk of degradation and assistsaléotion of sites for
developing monitoring programs. Definitions of these three closely interrelated attributes are:

Soil Site StabilityThe capacity of the site to limit redistribution and loss of soil resources
including nutrients and organic mattgr wind and water.

Hydrologic Function The capacity of the site to capture, store, and safely release water
from rainfall, ruron (inflow), and snowmelt (where relevarit) resist a reduction itis
capacity;and to recover this capacity following degatidn.

Integrity of the Biotic Communityrhe capacity of the site to support characteristic
functional and structural communities in the context of normal variability, to resist loss of
this function and structure due to disturbance, and to recover iofalisturbance.

This technigue was developed as a tool for conducting a meménte qualitative assessment

of rangeland status and as a communication and training tool for assisting land managers and

other interested people to better understand rangy@eological processes and their relationship

to indicators (Pyke at. el. 2002) This method uses soil survey information, ecological site
descriptions, and appropriate ecological reference areas to qualitatively assess rangeland health.

As part of the agssment process, 17 indicators relating to these attributes are evaluated and the
category descriptor or narrative that most cl
|l ndi catorso may al so be devel op e dobsergatiomeoctt | oc
indicators and determining the degree of departure from the ecological site description and/or
ecological reference area is part of the interpretation process.
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This technigue does not provide for just one rating of rangeland health, bdtupm a

Apreponderance of evidenceo approach, it prov
description/ecological reference area(s) for the three attributes: soil site stability, hydrologic

function, and biologic integrity. There are 5 gaiges @ departure recognizeénone t o sl i g
Aslight to moderate, 0 fimoderate, 0 fimoderate t

A slight modification of the methodology was implemented so multiple assessments in each
ecological site could be combined for analysis. #gafrom 1 (none to slight) to 5 (extreme)

was assignetb each category. For ecological sites or prescribed burnwitiitsnore tha one
sample an average was calculated for each indicator and then summed for each landscape
attribute. There are 10 irdditors for soil site stability and hydrologic function and 9 for biotic
integrity. The score for each landscape attribute was the sum of the indioatarsthe

reference conditionRReference condition wagtkrmined to be 10 for soil site stability and
hydrologic function and 9 for biotic integrifpased on a score of 1 for each indicator per
attribute. Percent departure for each attribute was a proportion calculated by dividing the score
by the maximum departure value; 40 for soil stability and Hgdro function and 35 for biotic
integrity. The results are displayed graphically as a percent departure from the reference
condition.For the narrativethe percent departure values are converted back into the associated
gualitative categories: none tagsit (<20%), slight to moderate (B®%), moderate (469%),
moderate to extreme (608%), and extreme>80%).

An access database was developed for digitally storing site data, coramertse 17 indicator
values. A GPS point was collected at the cepbent of each sample site. Sample sites varied
from 1 to 20 acres in size as noted in the database. Maps were generateddooleaital site
sampled that show the sample site®)l otherdnd features.

Aguatic Assessments

Evaluation of orsiteaquatic resources at JODA included an assessment of instream condition
and water quality of the John Day River, Rock Creek, and Bridge Creek based upon benthic
macroinvertebrate indicato(BMI) . An onsite wetland condition assessment was conducted
within JODA in 2007 (NPS 2008) and included riparian (or riverine) wetlakslsuch,

additional riparian evaluations were not conducted as part of this stgthad, BMI sites
evaluated as part of this study were selected to overlap with riverine wetlandssiéssed as

part of the 2007 study in an effort to identify a relationship between instream and riparian
condition.

The condition of riparian areas often controls and dictates the quality of aquatic and wildlife
resources that depend on these importanéeg of influenceRiparianhabitat serves many
functionsincluding erosion control, aquatshading and coolingnsect production, shoreline

bank stabilizationand providing woody debriRiparian areas are often the most diverse habitat
areaswithin awatershedecause thegontain the greatest resource diversity and productivity
(Barber 2005). Riparian areas serve as a buffer between aquaticdaatmtapland activities

that potentially affect those habitaks addition, these areas often contairtlareds where water

is filtered, retained, and slowly released to the surface throughout thé/Mgeatenance of

properly functiming riparian habitatan influence the quality and quantity of surface waters and
the species that depend upon these habitats.
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Benthic macroinvertebrates (BMI) are well suited for biomonitoring assessments within rocky
substrate stream habitats for several reasoas agMorley 2000; Fore et al. 1996):

1. The macroinvertebrate community is extremely diverse, represented by t®osan
different species with a variety of feeding strategies;

2. The pollution tolerance levels of macroinvertebrates range from very high to very low;
3. Sampling macroinvertebrates can be performed with relative ease with simple equipment;

4. The aquatic life spes of macroinvertebrates range from several weeks to several years,
which provides an indication of stream quality over a period of time, not just the
sampling window;

5. Unlike fish, macroinvertebrates are fairly limited in mobility, meaning they cannad avoi
polluted areas. The adsllay the eggand the benthic larvae are dependent upon the
water quality and habitat to survive;

6. The methods for collecting, subsampling, preserving, and identifying macroinvertebrates
are well established, facilitating comon of data between sites;

7. Macroinvertebrates can be found in any aquatic habitat as long as the water quality is
high enough to sustain them; and

8. Macroinvertebrate communities can recover rapidly from repeated sampling events,
providing the ability for rpeated sampling.

The primary objective in evaluatid@@ DA instream and ripariahabitat was to provide the NPS
with a starting point for managing land use within their confrolachieve this objective, we set
out to 1) identify existingtream and ripaan wetland conditign?) to identify the specific
threats and stressors impactsigeam and riparian wetlafidnctions and values (e.g., wildlife
habitat, water quality improvement, aquatic species protection, etc.); and 3) to recommend
solutions to mininze or eliminate threats and stressorerisite streams angparianareas and
associated aquatic resources.

The 2007 JODA wetland assessment (NPS 2008) utiliez@alifornia Rapid Assessment of
Wetlands and Riparian Areas (CRAM) to assess wettandition(NPS 2008)Wetland

assessment biologists identified 15 riverine wetlands witledODA Units. According to

CRAM protocol, the wetlands were classified as riverine due to their position in the landscape
and source of hydrologyVetland observerdefined an area within each of the 15 riverine

wetland sites as the assessment &easmall wetlands, the assessment areadied the entire
wetland polygon. &r larger wetlands, the assessment area was defined as a portion of the
wetland polygon thiawvas representative of habitat throughout the wetlemall cases, the

wetland assessment area was small enough for observers to assess its condition in two to four
hoursAf t er observers determined the wetlaandods
field staff conducted the assessm&RAM protocolincluded aseries of question@snetrics)in

four general categorieatfribute$: bufferand landscape contextydrology,physicalstructure,
andbiotic structureBased on théeld observations, each wetlamés givenan assessment

score between 25 and 100 to indicate its ecological integuitglysis of CRAM results placed
wetlands into one of three condition clas$essirable,Good,andPoor.
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For the purposes of this study, tte @RAM riverine wetland sites assessed in 2007 were
selected for instream benthic macroinvertebrate (BMI) sampling; however, 11 of the CRAM
riverine wetland sites contain intermittent or seasonal surface water flows and were dry during
our August 2008 sanlipg effort. As such, 4 CRAM sites containing flowing surface water (i.e.,
perennial streams) were sampled for BMI during the August 2008 assesSme@RAM site

was split into 3 swuinits forsampling due to its large sizesulting in a total of 6 sisesampled

for BMI.

Channel characteristics were observed and BMI samples were collected at the six JODA stream
sites in August 2008ased on Oregon Department of Environmental Quality (DEQ)
methodology, a Surbeasipler was used to collectr@licate BMIsamples in a single, uniform

riffle habitat unit at each sit& Surber sampler was selected to collect BMI because it allows
sampling a uniform -kquarefoot (144 square inch) arégampling began in the downstream

portion of the riffle and proceeded wgsam for the eight replicateAt each replicate sampling
location the following methodology was used:

1. Place Surber sampler on the selected sampling spot with the opening of the nylon net
facing upstream. Brace the frame and hold it firmly on the crerbo

2. Lift the larger rocks resting within the frame and brush off crawlingaselyattached
organisms so that they drift into the net.

3. Once the larger rocks are removed, disturb the substrate vigorously with a trowel or small
rake for 60 seconds. Thiksturbance should extend to a depth of about 10 cm to loosen
organisms in the interstitial spaces, washing them into the net.

4. Lift Surber out of the water. Tilt the net up and out of the water while keeping the open
end upstream. This helps to wash thgaoisms into the receptacle.

5. On the creek bank, empty contents of Surber into large bucket. Rinse Surber and empty
into bucket until albrganismsare removed. Great care should be taken in this step to
collect and preserve all organisms from the Surbmipter as well as from the rocks and
water in the bucket. Use of a magnifying glass and tweezers is essential. Rinse bucket
through sieve to remove water from sample. Pick out large debris (sticks and leaves) after
carefully removing any invertebrates.

6. Usespatula to move sample from sieve into a plastic vial. Fill vial to the top with
isopropyl alcohol. Put label on inside of vial with name of sampler, date, and location.
Write location and date on top of vial lid.

7. Return to lhe location of the first samplevalk upstream and collect another sample of
invertebrates. Repeat this process for a total of eight replicate samples from edttesite.
eight replicates are combined into one composite sample for shipment to the laboratory
for analysis.

All BMI sampleswere shipped to ABR, Incporated in Forest Grove, Oregfam sorting,
identification, and analysi€ach sample was processed using standard laboratory sample
handling and labeling protocol&.Caton gridded tray was used to subsample 500 organisms
from original samples. Using this subsampling procedure, each sample was evenly distributed
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across a 3@quare wiremesh tray. Individual squares were randomly selected and the contents
removed and placed into a Petri disfacroinvertebrates were removed fréime sample

material under a dissecting microscope. This process was repeated ub&i(b@fanisms were
subsampled. The remainder of the sample (the unsorted fraction) was then inspected for large or
rare taxa that were not encountered during the subsenmrocedure; these large/rare taxa were
recorded on the laboratory bench sheet as such and placed in a separate vial. The following
products resulted from the sample sorting procedure:

1. 525550 macroinvertebrates sorted into a series)(df small vialsby order, class, and/or
phylum.

2. A separate vial containing@anisms found during the larga¥e search (if performed)

3. Sorted residué material from which the 52550 organisms were sorted.

4. Unsorted fraction portion of the original sample that was sotted.

Macroinvertebrate identification also followed standard protoddésroinvertebrates were

identified to the lowest practical taxonomic level, generally genusemiespfor most taxonomic
groupsexcept mites, Oligochaetes, microcrustaceansCaimdnomidae

All raw data were entered into Excel spreadsheets and were crosschecked against paper copies of
the data for errors and omissions before the data were analyzed. Data were analyzed with a
multimetric index known as the Benthic Index of Biotitdgrity or BIBI. The B-IBI utilizes
information concerning the abundance and comp
community to assess the overall biological integrity of the stream ecosystesuch,

Abi ol ogi cal i n tthe ghility to guppoiit and ndaanthin anbalanced, sntegrated,
adaptive community of organisms having a species composition, diversity and functional
organi zation comparable to that of nmtur al h a

practice, the BBI provides quantitative scores for 10 metrics that describe individual key
attributes of the benthic macroinvertebrate community. Scores for the 10 metrics are summed
and the cumulative site score is categorized into a level of impairment based ateteprened
scale.

Since macroinvertebrate communities differ from region to region, multimetric indexes have
been developed and calibrated for use within particular regions or stai2a. BMI data were
analyzed using an Eastern Oregon Benthic Index dfdliategrity (IBl) developed for
northeastern OregoMultimetric indexes have been developed for both eaatetrwestern
Oregon.The eastern Oregon indexasdeveloped from data colleciedhe Grande Ronde
basin,northeast Oregon (Hubler 2006). Whites index was used to analyze the data in JODA
streams, the results should be interpreted with caution due to index calibration occurring outside
of the John Day basi@ategorical scales established for the easbregon IBI are detailed in
Table8.

Table 8. Eastern Oregon Index of Biotic Integrity

(1Bl) Impairment Categories.

Index Score
Rating Range
No Impairment >41
Moderate Impairment 35-41
High Impairment 27-34
Severe Impairment <27
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One of the metrics used in the OredBhas a basis for instream condition was the Hilsenhoff
Biotic Index (HBI), which is a general biotic index used to identify a relationship between
macroinvertebrates and instream water qualihe HBI was first developed in 1977 to assess

low dissolvedoxygen concentrations related to organic pollutant loading (1988)HBI was
improved in 1987 and modified further in 1998 to allow assessment of conditions throughout the
year. Categorical scales established for water quality and degree of organtiopdidsed on

the HBI are identifiedn Table 9

Table9. Water quality classifications for the modified Hilsenhoff
Biotic Index (HBI).

Index Value  Water Quality Degree of Organic Pollution
0.00-3.50 Excellent No apparent organic pollution
3.51-4.50 Very Good Slight organic pollution
4.51-5.50 Good Some organic pollution
5.51-6.50 Fair Fairly significant organic pollution
6.51-7.50 Fairly Poor Significant organic pollution
7.51-8.50 Poor Very significant organic pollution

Data from the six JODA samples were also analyzed using the Western Cordillera and Columbia
Plateau (WCCP) predictive model to provide a more confident determination of benthic
community condition at each sample locatiBredictivemodels determinbiological condition

by comparing the list of taxa occurring at a site of interest to a list of taxa predicted to occur at
that site in the absence of disturbance (Hubler 20083. observedo-expected comparison

resul ts i nethatrangeforg @to greaterrthan @Gwores lower than 1 indicate that

not all taxa predicted to occur at a site were actually samphediurther the score deviates

towards 0 from 1, the higher the level of disturbance to the benthic community siteh

Oregon DEQ has developed biological condition class thresholds based on the deviation of
individual test site O/E scores relative to the distribution of reference site scores (Hubler 2008).

Fire

The Sheep Rock, Clarno, and Painted Hills Units lsawdar vegetationFire regimes for
sagebrush/bluebunch wheatgrass communities vary from 40 to over 200 years on very dry sites
(Bunting et al. 2002, Kitchen and McArthur 2007). Until 1994haee Units hd experienced

fire exclusion over the last 1@@ars.The Clarno Unit experienced 3 wildfires in 1994 and 1995.
Prescribed fires were implemented within Baanted Hills and Sheep Rock Uniitsan attempt

to return fire as a natural process, maintain historic/cultural scenes, and to reduce fuel loads
(McAdams, 1999)

To analyze the condition of vegetation outside the park Units we utilized LANDFIRE
(Landscape Fire and Resource Management Planning) tools. LANDFIRE is a multi partner
project producing consistent and comprehensive maps and data dgseedpetation, wildland

fuel, and fire regimes across the United States. It is a shared project between multiple agencies
that produces data products for vegetation composition and structure, surface and canopy fuel
characteristics, and historical fire regs. The methodologies are science based and include
extensive field referenced data.
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The LANDFIRE Project produces maps of simulated historical fire regimes and vegetation
conditions using the LANDSUM landscape succession and disturbance dynamicsSeodel
LANDFIRE data layers were used to summarize various fire related characteristics for the JODA
Unit project areas. LANDFIRE data sets are available by zones across the United States. The
specific zone was acquired for each NRCA area. Surroundmig\l hydrologic boundaries

were used as an analysis area in each park for clipping raster data from the specified zone. Where
more than one LANDFIRE zone was present within an analysis area, each zone was clipped then
merged to create the data set fattanalysis area. Tables summarizing key characteristics such

as area and percentages were developed for each LANDFIRE data layer analyzed.

LANDFIRE data is a coarse scale depiction product intended for state and regional applications,
however it is utized here as a starting point or first pass estimate for general determination of
conditions. Finer scale determinations should be derived locally using methodology described in
the Fire Regime Condition Class (FRCC) Guidebook (Hann et al. 2004). Thengepubducts

can then be appropriately applied to local Units for purposes such as fire management planning,
land use planning, and other landscape analyses. Generally, FRCC derived locally using the
guidebook process describes ecological departureeatdoales (LANDFIRE 2007).

FRCC is a widely accepted measure of change to key ecosystem components such as vegetation,
fuels, fire frequency, and disturbance. In order to estimate FRCC, a determination of reference or
historical natural landscape conditsoare needed for comparison. LANDFIRE has attempted

this by producing simulated data layers of historical conditions and the departures from current
condition to produce condition class characteristics. These data layers include Bio Physical
Setting (refeence vegetation), Fire Regime Group (Historic Fire Regime), FRCC Departure, and
Fire Regime Condition Class (departure from historic conditions). Each Unit is analyzed
separately using the key LANDFIRE data layers related to FRCC and summarized byatata lay
along with other useful fire related data produced by LANDFIRE.

Noxious Weeds

Noxious weeds of importance to JODA were identified in Garrett et al. 2007. A complete list of
Oregons6s noxious weeds can be found at
http://www.oregon.qgov/ODA/PLANT/WEEDS/statelist2.shtml#A_Ligthey are classified into

2 categories based on control requirements; Class A (eradicate or contain) and Class B (control)
(Oregon Department of Agritture 2009). GIS data on noxious weeds was acquired from past
investigations and placed in the JODA geodatabase under stressors. State and county level
databases were searched for noxious weed locations and local county weed superintendents were
contactedor unpublished data; however GIS data was not available from these sources. The
Oregon Department of Agriculture (ODA) has a weed mapping wehsite, weedmapper.org

for logging new locations and displaying exigtilocations of a specific weed species within the
state or county.
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Upland Assessment Results

GIS and Geodatabase

The JODA Geodatabase were populated B&Bhapefiles and images (Appendix Ahese are

all accessible from the ArcGIS Map Project file located on the DVD included with this report.
Additional copies are available from the Uppe
http://science.nature.nps.gov/im/units/ucbn/reports/

Unit Specific Assessments

Unit specific assessments were made irthark Units identified in the methods section.
Seventeen ecological sites were identified and asselsedollowing is an evaluatioof each
ecological sitevith maps of sample points and soils, which are the basis for the ratings of the 3
landscape attributes. All data collected at the@mple points were digitized into a Microsoft
Access database and a shapefile was generated #*@id@ationsThe database is included
with the enclosed DVD and the shapefile is located irBth®@ DA Geodatabasainder the
Geography categoryatied nrca_plots.shp. AppendixiBcludes a table wihit all indicator ratings
by plot. Appendix C i@ species list with canopy cover by plBbnclusions and
recommendations that apply to all the sites sampled are discussed in the Summary and
Recommendations section of this report.
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Sheep Rock Unit

JD Droughty Fan9-12 PZEcological Site

This ecolajical site is dominated by soieveloped from colluvium parent material. The soils
areloamsoveagr avel ly | oam dominated subsurface.
considered well drainedwo plots were sampled in the JD Droughty Faa2 PZ ecological

site (R101XB0530R)n the Sheep RoclWnit. The plots were located near the John Day River in
the middle of theJnit (Figure16). The soil stability and hydrologic function attributes were
rated as nonslight departure4% and 9%, respectilye The biotic integrity attribute was rated

as moderate departure (46%) due to the presence of invasive plants, increased litter, and
hampered reproductive capabilitiytbe native perennial grasses (Figurg. 1

Both plotsarein Haystack soils formdon alluvial fans from colluvium material. THastoric
climax plant communitys big sagebrushArtemisia tridentatassp.tridentatg)/Thurber
needlegrassAchnatherum thurberianupbasin wildrye

Plot 1 is within the Rock @ek prescribed burn (9/5/2004) guidt 18 is within the Picture
Gorge prescribed burn (10/2/200Bpth plots exhibisimilar landscape attribute departure
values even though they had been treated by fjeaBs aparfThe current vegetation is
dominated by cheatgrasBrpomus tectorumand bulbousbluegrassfoa bulbosawith shrubs
broom snakeweed3utierrezia sarothrapand green rabbitbrusirysothamnus viscidiflorjis
scattered within the sample pldhe dominance of these species along with the noxious weeds,
field bindweed and Dalatian toadflax, accounted for the moderate departure in the biotic
integrity attribute No western junipersgiere noted around the plofhe relatively poor biotic
integrity could bedue to overgrazing by livestockn the past angresribed fire would lave
improvedconditions for annual grasses and green rabbitbrush over perennial grasses and
sagebrush (Pellant 199@oth plotswere in good condition for soil stability and hydrologic
function.
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Figure 16. Map of ecological site sample plots 1 and 18 in the Sheep
Rock Unit, JODA.

Figure 17. Departure from reference condition of the 3 landscape
attributes in the JD Droughty Fan, 9-12 PZ ecological site, Sheep
Rock Unit, JODA (background is plot 18).
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JD Droughty North 9-12 PZEcological Site:

This ecological site islominated bysoilsdeveloped fromweathered tuffaceous sedimeritbe

soils are ashjoams oveiaclay dominated subsurfacg.o i | depth varies from
considered well drainedwo plots were sampled in the JD Droughlyrth, 912 PZecological

site (RO10XB0640OR)n the Sheep Rock Unitlét 6 was Iezatedon the east side &lue Basin

and plot25 was in the southeast portion of theit (Figurel8). All 3 landscape attributespil

stability, hydrologic function and botic integritywererated as nonslight departurel.3%,

6.3%, and 15.7%respectively (Figure9).

Both plotsareon Simassoils formedon southfacing slope$rom loess anaolluvium material.
Thehistoric climax plant community based on ecologicalisifgredicted to be bluebunch
wheatgrasddaho fescu€Festuca idahoengisvith a minor overstory of basin big sagebrush
(<10%) Disturbed vegetation types will see an increase in western juniper, big sagebrush, and
cheatgrass.

Plot 6 was within the MiddI&ountain prescribed burn (9/24/2002) and plbinas in the

Picture Gorge prescribed burn (10/2/2001). Plot 25 had-sligte departure in all landscape
attributes (0%, 2.5%, and 5.7%) with a healthy stand of bluebunch wheatgrass and Idaho fescue
Howeve western juniper were invading with >10% cover. Plot 6 had a stngltterate departure

in the biotic integrity attributes (25.7%) due to the increase in cheatgrass and western juniper
Big sagebrush was a minor component in both pRiih sites are in@pd condition but seem to

be trending away from reference condition with the presence of cheatgrass and western juniper.
All sites were in good condition for soil stability and hydrologic function.
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Figure 18. Map of ecological site sample plots 6 and 25 in the Sheep
Rock Unit, JODA.

Figure 19. Departure from reference condition of the 3
landscape attributes in the JD Droughty North, 9-12 PZ
ecological site, Sheep Rock Unit, JODA (background is plot 6).
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JD Loamy, 912 PZEcological Site:

This ecological site is dominated bgils developed froncolluvium parent materialvith basaltic
origin. The soils arstony loam to loanovera loamdominated subsurface. Soil depthiga
from16d ©R2® &nd i s ¢ ons iTdreeplasdvereaniplel in the JDiLoamyd-12
PZ ecological sit§dR010XB0340R)n the Sheep Rock Unithere are 4olots recorded for this
site; 3 located south &lue Basin and oalocated south of the Mascall Formation Overlook
(Figure20). Thesoil stabilityandhydrdogic functionlandscape attributegererated as none
slight departure2.5% and6.3%, respectively. The biotic integrity attribute was rated as
moderate departur@9.3%) due to the presencé invasive planteind hampered reproductive
capability of thenative perennial grasses (Figa®.

The plots south of Blue Basin (13, 14, and 15) were in a Twickenham loaforsweld on south
facing slopesnd ridgesrom clayeycolluvium material The plot south of the Mascall

Formation Overlook (4) is a Buffaran stony loam formed from alluvium of mixed sources on fan
remnants. Thaistoric climax plant community based on ecological site is big
sagebrusiuebunch wheatgrasSandberg bluegrasBdasecunda Disturbed vegetation types

will see anincrease in western junipaheatgrass, and medusahebakefiatherum caput

medusag

Plots 13, 14, and 15 were all within the Wirfelgint prescribed burr®(7/1999. Individual plot
landscape attribute was varied considerably within the burn. Plot 15 was representative of a
relativdy good condition site based on the landscape attribute departure ratings (0%, 0%, and
14.3%, respectively)The sitewas dominated by bluebunch wheatgraisd Sandberg blueass,

with <10% big sagebrushkvhichhad some evidence béingburned.Plot 13 showed more signs
of departure in biotic integrity attribute (20%) due to presence of western juniper and cheatgrass.
Plot 14 was the most disturbed with a moderate departiietin integrity (48.6%)and

cheatgrass and medusahead vileeedominat grasses. Weste juniper was not present phot

14. Plot 4 had a slighimoderate biotic integrity rating (34.3%) and was dominated by big
sagebrush, broom snakeweed, and cheatgrhsse was no evidence of fibeit it has been

grazed heavily in the past. All sites were in good condition for soil stability and hydrologic
function.
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Figure 20. Map of ecological site sample plots 4, 13, 14, and 15 in the
Sheep Rock Unit, JODA.

Figure 21. Departure from reference condition of the 3
landscape attributes in the JD Loamy, 9-12 PZ ecological
site, Sheep Rock Unit, JODA (background is plot 13).
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JD North, 912 PZEcological Site:

This ecological site is dominated by soils develofpedh colluvium parent material from an

acidic tuff origin.The soils are gravelly loams over clay dominated subsurface. Soil depth varies
from18® t o 620 and -drainedcGnae ot vwhe sarapted iwted JD North2PZ
ecological site (RO10XBEBOR) in the Sheep Rock Unit. Plot 16 was located west of the
Thomas Condon Paleontology Cenfeigure 22).The soil stability and hydrologic function
landscape attributes were rated as pslight departure, 0% and 5.0%, respectively. The biotic
integrity attribute was rated as sligimoderate departure (31.4%) (Figu®.2

The plot is in a Gooserock complex soil formed on réating slopes from loess and colluvium
material. Thehistoric climax plant community based on ecologicalisitelaho fescue
bluebunch wheatgrasgth a minor overstory of basin big sagebrush (<3%). Disturbed
vegetation types will see an increase in western juniper, big sagebrush, and cheatgrass.

Plot 16 is in the Rock Creek prescribed burn (9/5/2004). Thénptbt slighinoderate
departure in the biotic integrity attributes due to the dominance of big sagebrush and an
understory dominated by cheatgrass. Western juniper was present but considered a minor
component of the community. The site was in good comdftio soil stability and hydrologic
function. No noxious weeds were identified in the site.
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Figure 22. Map of ecological site sample plot 16 in the Sheep Rock Unit,
JODA.

Figure 23. Departure from reference condition of the 3
landscape attributes in the JD North, 9-12 PZ ecological site,
Sheep Rock Unit, JODA (background is plot 16).
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