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I. INTRODUCTION AND CHAPTER SUMMARIES
 

A Introduction 

The Lostine River originates in the heart ofthe Eagle Cap Wilderness in the Wallowa Mountains, 
flowing northward through the USFS-managed wilderness and associated recreation area for about 17
1/2 miles , then through mostly private agricultural lands for the final 14 miles to its confluence with the 
Wallowa River. Mountain snowmelt produces high river flows through spring and early summer. Flows 
typically decrease in July to much lower levels during the August-March period. 

The Lostine River hosts three species of fish listed under the ESA, Spring Chinook, Steelhead, and 
Bull Trout, as well as a variety of other fish species. The river also provides essential irrigation water for 
adjacent farmlands via a number of water diversions in its final 10 miles, many of which service water 
rights established by early-settler use beginning as early as the 1880s. Use of water for irrigation 
typically peaks in July with decreased, but 'still significant, use in the August-September period. Due to 
the diminished river flow in late summer and early fall , the concurrent needs for irrigation water and for 
instream flows for fish frequently exceed the available flows in August and September. 

This deficiency of water, along with other aspects of degraded fish habitat, has motivated a number 
of monitoring efforts and habitat studies pertaining to the impact of human activities on the Lostine 
River. These include monitoring of river flow rates at three gauging stations in the final 10+ miles of 
river (USGS, 1), monitoring of irrigation flows (Dyke, 2), measurements of water quality (Menton, 3), 
studies of the impact of low river flows on fish passage and habitat (R2, 4), engineering studies of 
candidate diversion structures and channel modifications (HARZA, 5), and a stream habitat survey of 
the lower river (ODFW, 6 and 16). In addition, the USFS has performed a variety of studies .of the upper 
river, including a watershed analysis (USFS, 7), a stream habitat survey ofthe upper river (USFS, 8), as 
well as ESA Section 7 assessments of various USFS activities (USFS, 9). 

Important features of the Lostine watershed are also contained in several regional studies, including 
the Wallowa County-Nez Perce Tribe salmon-habitat recovery plan (WC-NPT, 10), the Mobrand
Lestelle study on application of ecosystem diagnosis and treatment (EDT) to the Grande Ronde Model ' 
Watershed Project (MoBio, 11), the Clearwater Biostudies, Inc. study of stream and riparian conditions 
in the Grande Ronde basin (ClwBio, 12), the BLM Section 7 Biological Evaluation for the Wallowa . 
watershed (BLM, 13), an early survey of the Columbia River and its tributaries by Parkhurst (USFWS, 
14), and a subsequent survey of Eastern Oregon rivers re salmon and steelhead by Thompson and Haas 
(ThHa, 15). 

As will be elucidated throughout this report, numerous other studies and databases provide specific 
information pertaining to the Lostine watershed, including its highly variable elevation and precipitation 
(both annual and for individual storm events), riparian and upland vegetation, soil types, channel habitat 

- characteristics, as well as many features of the four different ecoregions that overlay the watershed. 

The basic purposes of this watershed assessment are to acquire and organize data from the many 
diverse sources indicated above, so as to provide a readily accessible information source to help identify 
and characterize features and processes in the Lostine watershed that govern fish habitat and water 
quality, and to better understand the cumulative effects of historical and current human activities and 
land-management practices in the watershed. 

As is described in the following, this assessment follows the basic procedures laid out in the Oregon 
Watershed Assessment Manual, OWAM, 17. 



B. Assessment Scope and Chapter Summaries 

As indicated by the following flow chart, the OWAM, 17 sets out detailed procedures for the 
conduct of watershed assessments. A major aspect of the subjec t study is the organization and 
integration ofthe copious preexisting data on the Lostine watershed to conform to the procedures and 
topical outline of the OWAM. 

Watershed Watershed Watershed 
Preliminary Description Characterization Assessment 

Hydrology and 
f-~ Water Use 

Riparian! f-~ Wetlands 

-. Historical 
Conditions t-

. Sedimentation f-~ 
W-S Condition Watershed I- Watershed - -. Evaluation....~Issues 

Features 
Channel 

t- ~ Modification- "-. Channel Habitat 
MonitoringTyping 

Plan
Water Quality f-~ 

Fish and f-....
 
Fish Habitat 

The summaries of individual chapters to follow provide an introduction to the WS assessment issues 
and serve as a guide to the extensive data sets included in this report. 

Chapter II. Historical Conditions and Community Concerns 

Chapter II contains an overall description of the Lostine River watershed (WS) and outlines various 
human activities, including Native American subsistence, settler development, river diking and 
channelization, logging , agriculture, mining, water use, and fisheries. Natural disturbance patterns are 
also indicated. Table 2, page 11, shows river landmark features and Table 3, page 12, describes river 
reaches identified by R2, 4. 

Resident and migratory fish species, and abundance of Spring Chinook salmon over the past 50
. years, are indicated. Results of detailed technical studies and surveys of fish and fish habitat from 1948 
through 2001 by Thompson and Haas (ThHa, 15), R2 Resource Consultants (R2, 4), Mobrand and 
Lestelle (MoBio, 11), and HARZA Engineering (HARZA, 5) are summarized. 

These studies indicate significant degradation of Lostine instream and riparian fish habitat due to 
human disturbance. Principal ongoing impacts result from inadequate river flows during August and 
September to meet both irrigation and fish needs . Associated low-flow effects include both instream 
habitat reduction and fish passage restrictions for fish species listed under the ESA. Stream 
characteristics and relative effectiveness of habitat restoration are indicated for various stream reaches . 
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A number of concerns pertaining to the Lostine WS, listed at the end of Chapter II, resulted from a 
series of community meetings held during CY 2000. Identified actions supporting reduction of adverse 
impacts to resident and migratory fish include use of "flushing flows," conduct of this WS assessment, 
and an ongoing NRCS effort to evaluate methods to reduce diversion flows for irrigation needs. 

Chapter Ill. Watershed Features 

Chapter III, especially the figures grouped at the end of the chapter, describes and illustrates features 
of the Lostine 'ws required for the WS assessment as spelled out by the OWAM. The location of the 
Lostine WS in relation to its five sister WSs, also characterized by designated 5th field Hydrologic Unit 
Code (HUC) boundaries, is shown by Fig. Ill-l a. A more detailed description of the Lostine WS, 
including its four component subwatersheds (6th field HUCs), is shown by Figs. III-1band -1 c. 

The nearly 6000 ft elevation change in the Lostine WS from the headwaters of the river at Minam 
Lake to the confluence with the Wallowa River underlies major variations in ecological features ..These 
variations have been characterized and documented in terms of four Level IV Ecoregions, which are 
briefly described in Chapter III and whose overlap areas with the Lostine WS are illustrated by Fig. III
2. These ecoregions closely correspond to USDA-designated Common Land Resource Areas and, 
progressing from lowest to highest elevations, are called: Blue Mountain Basins (largely farm and 
pasture or grasslands), Wallowa-Seven Devils Mountains (drier lower-elevation forests in the foothills), 
Mesic Forest (higher-elevation forests), and Subalpine (alpine meadows and highest-elevation Wallowa 
Mountains). 

Other factors essential to the WS assessment include public and private ownership boundaries (Figs. 
III-3 and --4), types ofland uses (Fig. III-5), types of hydrologic soils groups (Figs. III-6 and -7), 
elevation features (Figs. 1II-8 and -9), annual rainfall distribution (Figs. III-lO and - 11), precipitation in 
2-yr 24-hr storm events (Figs. III-12 and -13), and areas subject to rain-on-snow (ROS) events (Fig. III
14). 

This assessment primarily addresses private and state lands, denoted as the Ext HUC 204 Priv area 
in Fig. III-4, excluding the USFS-managed lands shown by Figs. III-1b,c and -3. Physical features that 
influence river flow and other lower WS issues are characterized for the complete Lostine HUC, 
including the National Forest Lands and the Eagle Cap Wilderness. 

Chapter IV. Channel Habitat Type and Channel Modifications 

Processes that strongly influence the evolution of instream and riparian watershed features, due both 
to natural and human causes, are governed by stream-channel gradient, adjacent land-form confinement, 
and composition of the streambed (bedrock, boulder, cobble, gravel, silt/sand, etc.). Rosgen, 18 has 
developed a widely-accepted system to classify the stream Channel Habitat Type (CHT) within a matrix 
of eight stream types and six bed types. Rosgen classification factors include those listed above, along 
with stream entrenchment ratio, width/depth ratio, and sinuosity. Classification of Lostine CHTs by the 
Rosgen method is addressed in Chapter IV (see Figs. IV-1 and -2). 

The channel modification assessment given in Chapter IV describes known human-induced channel 
impacts. Such modifications include ditch-diversion structures, elimination of channel complexity by 
dredging and straightening, bank degradation by livestock, rip rap bank protection, and introduction of 
low-flow fish-passage barriers by channel widening. Specific assessment results are tabulated in Table 
6, page 27, and illustrated by Fig IV-3. 

Chapter V. Hydrology and Water Use 

Chapter V addresses two extremes of human-induced effects in the Lostine WS, potential increases 
in risk of peak flow enhancement and decreased flows during the low-flow season. Per the OWAM, . 
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peak flow processes considered are rain-on-snow (ROS) events and storm events characterized by 24
hour precipitation occurring at 2-year intervals. Associated surface runoff levels are strongly influenced 
by soil infiltration, which is governed by soil characteristics and vegetative cover as modified by 
different land uses. Concerns with low flows derive from needs for irrigation water and instream flows 
for fish, especially in the August-September time frame. Inadequate stream flows cause a number of 
adverse effects on fish and fish habitat, including flow-induced passage barriers, excessive stream 
temperature, and reduction of instream habitat quantity and quality associated with stream velocity, 
depth, and area (Ch IX). 

Peak Flows : Peak and monthly-averaged flow rates in the Lostine River are known from USGS gauging 
station data such as those shown by Figs V-I and -2, respectively. Data for the upper (RM 10.5), Caudle 
(RM 5.68), and Baker Rd (RM 1.15) stations in Fig. V-I show that peak flows are nearly the same 
throughout the lower WS. Fig. V-2 illustrates the extreme variation between the averaged maximum 
river flow (typically occurring in May-June) and the later low flows in August. 

General WS and land-use factors listed in Tables 8 and 9, pages 30 and 31, are used for runoff 
analyses to evaluate risk of peak flow enhancement. Results showing that ROS events in forested areas 
have low expected risk of causing peak flows are given by Tables 10 and 11, pages 32 and 33. Tables 
12-15, pages36-39, show similar low risk of peak flow enhancement due to runoff from agricultural and 
timber-grazing areas. Tables 16 and 17, pages 41 and 42, show low peak flow enhancement risk due to 
roads and other impervious surfaces in the Lostine WS. Table 18, page 43, summarizes the results 
showing low peak flow enhancement risk in the Lostine WS for all processes and land uses covered by 
the OWAM assessment procedure. 

Water Use: In the water-use assessment of Chapter V, Table 19, page 44, lists cumulative water rights 
associated with the 13 irrigation diversion ditches in the Lostine WS. These water rights underlie the 
water-availability analysis by the Oregon Water Resource Department (OWRD) and the OWAM 
consumptive-use ananlysis, see Tables 20-22, pages 45-47 , These results, and Fig. V-4 from the Oregon 
Plan, highlight the water deficiency and high priority for flow restoration in the lower Lostine River. 

. The water-use section of Chapter V also contains detailed monthly-averaged river flows at the three 
USGS gauging stations (Figs. V-5 to V-7), as well as diversion-flow measurements for all diversion 
ditches (Figs. V-8 to V-23). 

These data, especially from Figs. V-6, -7, -8, and -15 , demonstrate that the cumulative water rights 
substantially exceed the total river flow rates in August-September, and that the cumulative water
diversion flows can reduce the August-September river flows in the lower WS by 75%-80% (sometimes 
to levels less than 10 cfs), even though these withdrawals are in most cases less than permitted by 
established water rights. 

River and diversion flow measurements tabulated in Table 23, page 50, indicate that the reductions 
. of river flows during the low-flow period are 54%-74% of the cumulative diversion flows, significantly 
higher than the 41% region-wide value assumed by the OWRD for its water availability analysis . 

chapter VI. Riparian Habitat Conditions and Wetlands 

Riparian Habitat: Removal of riparian and/or upland vegetation can affect WS hydrology and instream 
flow characteristics. Peak flow rates may be increased. A less obvious, but perhaps more important, 
effect of vegetation removal is the reduction oflonger-term water retention in the riparian/upland areas, 
which can reduce ground-water supply to streams during the low flow season . Quantitative evaluation of 
this latter effect is beyond the scope of this assessment. 

Riparian vegetation provides a number of beneficial effects as regards fish/fish habitat, or other uses 
that depend on water quality . Such benefits include direct reduction of stream temperature due to 
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shading, i.e., reduced solar energy input to the stream, increased moisture and reduced evaporation in the 
near-stream riparian zone, bank stabilization due to root structure, and increased insect density for fish 
food. Other major benefits to fish from riparian forest cover, derived from recruitment of large woody 
debris (LWD) into the stream, include protection from predators, development of pools and increased 
channel complexity, refuge and rearing sites during high flow, improved retention of sediments and 
gravels for spawning, and instream vegetative litter for insect/fish food. 

During low-flow periods from late July to mid-September, air temperatures above open streams can
 
fluctuate by 30-40 of or more (e.g. , from 50-90 OF), with corresponding fluctuations in water
 
temperatures of 10-15 of. In contrast, forested streams, and streams with ground-water inflow, have
 
reduced average and maximum temperatures, both of which are beneficial to fish.
 

Data given in Chapter VI characterize existing riparian habitat conditions along the lower Lostine 
River from the USFS boundary to the mouth. Table 25, page 53, contains a summary of riparian habitat 
characteristics with emphasis on riparian forest cover and shade. Tree count and shade results are ranked 
according to ODFW benchmarks. Data supporting the Table 25 entries are shown by Figs . VI-1 to VI-3 
and are listed in Tables 26-28, pages 54-56. These data are determined from an ODEQ riparian 
vegetation layer, ODFW stream surveys, and from selected tree mensuration measurements undertaken 
as part of this assessment. 

Comparison of ODFW and ODEQ measures of shade and ODEQ cover fraction summarized in 
Table 30, page 58, suggests that effective stream shade is strongly influenced by local stream azimuth 
and width of the unforested active channel, as well as by tree height and density . These results indicate 
the need for site-specific evaluation of riparian characteristics to prioritize and evaluate expected 
effectiveness of riparian restoration efforts. 

Wetlands: Wetlands in both upland and riparian areas provide increased water retention, which can both 
decrease peak flows and increase low-flow levels. Near-stream wetlands also can reduce sediment 
transport to streams, as well as improving water quality by retaining and/or dissipating nutrients and 
toxins. Wetlands also facilitate ground-water recharge, and provide direct fish.and wildlife habitat. 

Results of the Chapter VI wetlands assessment are given by Table 32, page 62, and are based on 
analysis of the National Wetlands Inventory (NWI) maps for the lower Lostine WS, Figs. VI-4a, b. This 
analysis considers only wetlands mapped as areas and ignores the wetlands indicated by lines, which are 
quite prominent in the complete NWI base maps (but not shown by Figs . VI-4a, b). 

The principal results of the wetlands assessment pertain to the very low fractional wetlands area 'in 
the lower Lostine WS (4.4%), and to the fact that nearly 60% ofthe mapped wetlands are forested 
floodplains in the close vicinity of the Lostine River. As in other agricultural areas , the small fractional 
wetlands confined to floodplains are presumed due to historic drainage, diking, and other channel 
modifications reported in Chapter IV. 

.Chapter VII. Sedimentation 

Although cited as a 303(d) listing criterion for the Lostine River, human-induced sedimentation 
may be less important than other impacts ofland and water use. The relatively small ROS impact and 
small changes in runoff depth compared to OWAM-specified threshold values (Ch. V) suggest that 
modified vegetation and impervious surfaces have modest impacts on overall sediment input due to ROS 
and storm events . Large sediment input from high precipitation and/or snow melt on steep slopes in the' 
wilderness area, combined with high spring "flushing" flows , tend to obscure most human-induced 
sediment inputs . The principal observed human-induced sedimentation occurs below the Cross-country 
ditch and results from water diverted from the Wallowa River by that ditch. 
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Chapter VIII. Water Quality 

The water quality assessment incorporates beneficial uses, 303(d) listing factors , and results of 
existing Lostine water quality measurements. J 

Table 33, page 64, lists selected beneficial uses and 303(d) listing parameters for the Lostine River, 
extracted from the OAR 340 listing of beneficial uses for the Grande Ronde Basin and the Oregon 
303(d) List Decision Matrix for the Lostine River (Tables 34 and 35, pages 65 and 66). 

Table 36, page 67, presents exceedancelevels of water quality criteria established by OAR 340 and 
ODEQ (OWAM, 17, page VIII-9) for extensive Lostine water quality measurements of temperature, 
nutrients, and bacteria. No data are available for dissolved oxygen, pH, turbidity, or toxins . The table 
shows temperature impairment throughout most of the lower (Ext HUC 204 Priv) WS and nutrient 
impairment below the Cross-country ditch resulting from introduction of Wallowa River water (see also 
Table 38, page 70). 

Table 37, page 68, lists parameters for the 7-day rolling average measurements of temperature taken 
at four Lostine locations during the 1995-2002 period (see also, Figs. VlII-l to -4). Table 38, page 70, 
summarizes measurements of temperature, nitrogen , phosphorous, E. coli, and fecal coliform taken at 
six locations during 1994-1998 (see Figs. VIII-1 to -20). 

Table 39, page 70, summarizes the confidence levels and data sufficiencies, which vary a great deal 
for the various water quality parameters. 

IX. Fish and Fish Habitat Conditions 

The Lostine River provides habitat for a wide variety of fish including Spring Chinook, Steelhead 
Trout, Bull Trout, Rainbow Trout, Northern Pike Minnow, Sculpin, Shiners, Dace , Suckers, 
Chislemouth, and Mountain Whitefish. Decreased river flows, channel degradation, and excessively 
high temperatures adversely affect various fish life-cycle processes including spawning, rearing, and 
migration. 

Table 40a-g, pages 72-73, provides an overview ofa variety of factors describing status of the 
Lostine fishery. Fig. IX-l illustrates the historic trends of the Lostine Spring Chinook population, which 
evidenced strong declines during the 1960s and 1970s along with significant recovery since the mid
1990s. 

Fig. IX-2 shows the intra-year use of the Lostine for selected species of fish in their various life 
stages. Figs IX-3 to -5 show the strong effects of Lostine river flow levels on the amounts of instream 
spawning and rearing habitat for Spring Chinook Salmon and Steelhead Trout. Figs. IX-6 to -8 illustrate 
river flow requirements to support fish passage for salmon, steelhead , andresident trout in the lower 
reaches of the river 

Instream habitat typically increases by factors of 3 to 10 or more for increases in flow rate from 10 
to 60-80 cfs. Salmon passage in the lower reaches requires 30-40 cfs river flow rate, Steelhead passage 
requires ca 15 cfs, and resident trout ca 5 cfs. 

Tables 41, page 76, and 42, page 77, summarize pool habitat conditions and riffle/woody debris 
habitat conditions , respectively. Throughout the lower Lostine WS, pool conditions are generally less 
than satisfactory in comparison with ODFW benchmarks. Riffle conditions vary from generally 
desirable to undesirable, depending on stream reach . Woody debris conditions are generally undesirable . 
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n. HISTORICAL CONDITIONS AND COMMUNITY CONCERNS
 

A Historical Conditions 

Introduction 

The Lostine River originates high in the Wallowa Mountains and is fed by several seasonal and 
perennial tributaries where a large lingering snow pack is the main source of water for the river. This 
tributary to the Wallowa River is about 31lh miles long and joins the Wallowa River near the town of 
Wallowa. The highest flows occur in mid- to late spring and can remain high through July. Lowest 
annual flows occur in late summer and early fall concurrent with high irrigation demand and need for 
anadromous fish passage. Through the mid-fall , winter, and early spring flows will fluctuate with 
temperature and precipitation. The Lostine watershed (WS) contains ca 46 miles of perennial fish
bearing streams, 47 miles of perennial non-fish-bearing streams, 109 miles of intermittent streams, and 
14.7 miles of ditches/canals. The total area of the Lostine drainage is 58,345 acres , or 91.2 square miles 
(USFS, 9a and Reid, 19). 

The Wallowa Mountains dominate the geology of the project area. The Wallowas range up to 9,500 
feet elevation in the Lostine WS, are heavily glaciated, and are characterized by hanging "U" shaped 
glacial valleys, alpine meadows, and alpine to sub-alpine vegetation. Lithologies include metamor
phosed sediments, plutonic rocks, marble, and basalt flows. The landscape tends to be very steep and 
unstable, contributing to rockslides and avalanches. At the lower elevation in the Lostine valley geo
logic units include glacial moraines, outwash plains, river gravels (up to 200 feet thick), basalt flows and 
colluvial deposits. The principal assessment area, which ranges in elevation from ca 3,000 feet to 7,000 
feet, includes private agricultural lands in the lower valley (ca 3,000 to 3,600 feet elevation), as well as 
private forestlands and the ODFW Big Hom Sheep winter range at higher elevations. National Forest 
lands, including the Eagle Cap Wilderness, extend southward to the head of the watershed at Minam 
Lake (7,374 feet elevation) and the adjacent highlands at 9,500 feet (Fig. III-l b, c). 

The Lostine River (together with the Imnaha and Wenaha rivers) historically has the largest runs of 
spring chinook in Wallowa County. Spring chinook spawn from Lapover Meadows to the confluence 
with the Wallowa River , a distance oftwenty-one miles. The nm size has declined significantly since 
the mid-1960's when index surveys were standardized as to length, location, and time of year. Survey 
"index areas" were chosen to represent the principal spawning reaches. The Lostine index area is from 
the Six-mile Bridge downstream to the Lostine River Ranch bridge, a distance of ca 3 miles. The 
average redd count in the index area from 1964 to 1973 was 100.5redds. The average redd count from 
1979 to 1988 was 47.3 redds. The average redd count from 1989 to 1998 was 18.9 redds. The average 
count from 1999 to 2002 increased to 47.3 , the same level as for 1979-1988 (Knox and Smith, 44). 

The Lostine River and the lands within the drainage support many uses. Resource industries in this 
area include farming, ranching, and timber harvest. Residential housing and recreation, as well as 
wildlife and fish habitat , are important beneficial uses. The lower 10 miles of the river serves 12 water 
diversions. These diversions provide water for irrigation, domestic, and stock uses. This lower portion 
of the river supplies water to most of the irrigated farmland on the Lostine river system. During medium 
to low water years, diversion rates are high enough to suppress fish passage due to low instream flows 
and to cause increases in water temperature. 

Native Americans 

The Nez Perce historically hunted , fished, and gathered berries , roots, and other plants in the Lostine 
River WS. In the 1730's the Nez Perce introduced horses , and by the mid 1800's were grazing cattle in 
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Wallowa County. During the months of July and August salmon runs were harvested along the 
Wallowa River and its tributaries. A major fishing and meeting area was at the confluence of the 
Lostine river and the Wallowa River. It is here that the fishing season began, lasting for approximately 
two months. The early Wallowa County settlers referred to this gathering place as "Indian Town" 
(WCM,21). 

The Nez Perce lived on lower Joseph Creek, the Grande Ronde River, the Imnaha River and the 
Snake River during the winter months. In the spring they moved from the low elevation river valleys to 
the surrounding uplands where camas roots were harvested. From late spring to fall the Nez Perce 
inhabited the Wallowa River valley from Wallowa Lake to the northwest end of the valley near the town 
of Wallowa. In the late summer and early fall elk, deer, sheep, bear, and salmon were harvested and 
preserved for the coming winter months. The Native American diet consisted of 50% fish , 30% plants 
and 20% game (WCM, 21). 

The Nez Perce people lived in Wallowa County for 10,000 years prior to European settlement. At 
the time of contact with the white settlers in the early l800's",Old Chief Joseph was leader of the Nez 
Perce. The relationship between the Native Americans and the US Government in Wallowa County was 
contentious but generally peaceful for most of the middle 1800's. In 1877 the Nez Perce were forced to 
leave the Wallowa area, ultimately to reside on a Washington state reservation,after their famous 
fighting retreat from the US Army lead by General Howard, which ended in their defeat and capture 
near the Canadian Border. Many place names, travel routes, and county towns in use today derive from 
the influence ofthe Nez Perce (WCM; 21). 

Settlement patterns and development 

The earliest known white explorer known to enter Wallowa County was Henry H. Spalding, a 
missionary who came to Wallowa County in 1839 upon invitation by Chief Joseph. In the 1860 's A.c. 
Smith, then a resident of Cove, Oregon, began exploring Wallowa County. He quickly became a friend 
of the Nez Perce and became familiar with their customs and language. A.c. Smith is considered one of 
Wallowa County's prominent explorers and the county's first mountain man. When the first settlers 
began arriving in the latter part of the 1800's they brought cattle and sheep, started dryland and irrigated 
agriculture, introduced timber extraction, and initiated mining to the country. Present day land-use 
activities are much the same as in early settlement days, with the exception that more sustainable 
practices are now used . 

Wallowa County historical records indicate that some cattle grazing by white settlers occurred in the 
Lostine River Watershed prior to 1870. In 1871 cattlemen came from the Grande Ronde Valley in 
search of grazing pasture. James and Erasmus Tulley grazed the Lower Lostine river WS in 1871, 
approximately three miles south and one-mile east of the town of Wallowa. Wallowa County's first 
permanent white residents came in 1872 when the first filings for homesteads where made. By 1873 
twenty families had settled in the valley, and in 1874 the U.S. Government formally opened Wallowa 
Valley to settlement. By 1881 the town of Lostine established its first school, indicating an increasing 
population in the watershed. In 1895 the Lostine Flouring Mill Company was established, providing 
evidence of a viable farming community, and in 1900 the first-power plant was built in Lostine to power 
a growing town (Bartlett, 20 and WCM, 21). 

Notable dates include: 

• 1874: First Wallowa Valley post office. 

• 1875: Lostine established. 

• 1876: First Wallowa Valley school. 
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• 1879: First road into the valley. 

•	 1879: Joseph established. 

•	 1888: Enterprise established. 

•	 1908: First railroad to Wallowa County. 

Presence and abundance of fish species 

The list below identifies fish species that exist, or previously existed, in the Lostine River WS at 
some point in their lifecycle (Knox and Smith, 44). 

•	 Spring Chinook • Large scale and bridge lip • Speckled dace 
suckers•	 Steelhead • Rainbow trout 

•	 Redside shiner •	 Bull Trout • Mountain whitefish 
Peamouth•	 Northern Pike Minnow • • Mountain sucker 

• Sculpins •	 Longnose dace • Chiselmouth 

•	 Coho Salmon. (Declared extinct in Snake River Basin in 1987. Existed in the Lostine but not in 
large numbers, except for a possible larger population in the lower river). 

The following chart, from data supplied by Knox and Smith, 441 shows counts of chinook redds/mile 
in the Lostine index area from 1950-2002. The counts indicate a major decline in spawning from the 
mid-1970s through the mid-1990s, with indications of significant recovery in recent years. 

Spring Chinook--Lostine River Index Area 
1950-2002 
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Surveys and Studies of Lostine Fish and Fish Habitat 

• Thompson-Haas: 1948-1957 

Thompson and Haas in 1958-60, working under the auspices of the Fish Commission of Oregon and 
the USFWS, compiled survey reports on a number of Oregon Rivers, including the Lostine (ThHa, 15). 
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Several components of the Lostine River are discussed in the report includ ing shade, cross section 
analysis, gravel, obstructions and diversions, flow, temperature and potential impoundment sites. The 
table below summarizes these components. 

Table 1: Lostine River Habitat Components 

Component Comment by Thompson and Haas 

Shade 
"In general, the shading ofthe stream is moderate and conducive to the 
maintenance of water temperature favorable to the production of salmon 
and steelhead". 

"The stream cross section is generally moderate. In many sections, pool 
and riffle areas are present iri abundance" . 

"Observed gravel at lower 7 miles, miles 8.5 to 12.5,17.5 to 20 miles, and 
21.5 to 22.5 miles. Remaining bottom material composed of rubble and 
boulders". 

"During low to moderate flows obstructions at Lostine Ditch Company 
diversion and Sheep Ridge diversion. Several rock push up dams 
determined impassable during the 1957 survey . Two unscreened ditches 
observed out of 18 total. Presence of a fall at 1-1.5 miles below forks and 
another about 200 yards above each of the forks. " 

"Low flows between the town of Lostine and mouth during heavy 
irrigation but complete lack of transportation flow not observed". 
Temperatures during the surveys were taken and many of them by today's 
standards were above acceptable criteria. In the report temperature was 
not stated as a concern. 

"Several potential impoundment sites observed above the town of 
Lostine." 

Cross Section 

Gravel 

Obstructions and 
Diversions 

. Flow and 

Temperature 

Potential 
Impoundment Sites 

ThHa, 15 reports the following information as regards fish in the Lostine. 

Chinook: "Spring chinook are found to be well established on the Lostine River as 
indicated by spawning ground counts from 1948-1957". "These fish are early 
spawners where peak spawning occurs around the second week of August. Principle 
spawning areas are 1 mile downstream of Lapover meadows, 2.5-mile section above 
Williamson Cabin forest camp, and the 3-mile stretch between river mile 9.5 and 12.5. 
Observed spawning where suitable gravels are found throughout the river" . 
Outmigration is from April-October with the largest numbers in August and 
September. 

Steelhead : Spawning distribution is unknown in the Lostine River Watershed. Most 
steelhead spawning likely occurs in the mainstem of the Lostine River due to the 
extreme gradient of tributaries. 

ThHa, 15 goes on to say that tributary streams to the Lostine River are observed to be of little 
importance to the production of anadromous fish including chinook, coho and steelhead. 
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• R2 Resource Consultants: 1995-1996 

Decline in anadromous fish populations and related degradation of fish habitat have been of 
continuing concern since the 1940 survey by Parkhurst (USFWS, 14) and the later Thompson and Haas 
survey discussed above (ThHa, 15). These concerns and the significance of the Lostine River for fish 
production , both listed and other, motivated fisheries biologists with the Nez Perce Tribe and the 
ODFW, in conjunction with the BOR and BPA, to contract the 1995-96 "Lostine RiverInstream Flow 
Study," by R2 Resource Consultants (R2, 4, pp EC-l, 1-12). Key procedures and findings from R2, 4 . 
are set out in the following paragraphs. 

The principal area of concern as regards degraded fish habitat is the lower 8.6 miles from the 
uppermost major irrigation diversion, Westside Ditch, to the confluence with the Wallowa River. This 
section of the river has been placed on the ODEQ 303(d) list because of 1) reduced flows associated 
with agricultural diversions, 2) habitat modifications caused by channelization, and 3) sediment impacts 
(R2, 4, P 1-1). For reference in the following discussion, Table 2 lists locations ofthe various diversion 
ditches, as well as various other landmark features along the Lostine River. 

Table 2: Landmark Features on the Lostine River 

Feature 
Location 

(RM) 
Location 

(km) 
Lostine-Wallowa confluence 0 0 

Baker Rd/Gauge Station #13330300 1.15 1.85 

Tulley-Hill Ditch (P) 1.65 2.65 

Clearwater Ditch (P) 2.98 4.8 

Foster Ditch 4.08 6.57 

Fitzpatrick Ditch 4.87 7.85 

Hwy 82 Bridge 5.06 8.15 

Miles Ditch (P) 5.18 8.35 

Cross-country Ditch/ODFW Rch 1-2 5.32 8.57 

Caudle Ln/Gauge Station #13330050 5.68 9.15 

Poley Allen Ditch (P) 6.95 11.2 

Wood-Boatman Ditch 7.02 11.3 

Bowman Ditch 7.17 11.55 

Lostine Ditch (P) 7.32 11.8 

Sheep Ridge Ditch (P) 8.54 13.75 

Westside Ditch (P) 8.63 13.9 

Upper Gauge Station #13330000 10.46 16.85 

Lostine River-Ranch Diversion 11.89 19.15 

6-mile Bridge/ODFW--Rch 2-3 12.98 20.9 

Silver Cr/USFS Boundary/ End 
ODFW Rch 3/Begin USFS Rch1 

13.97 22.5 

Lake Cr/Begin USFS Rch 2 19.19 30.9 

Bowman Cr/Begin USFS Rch 3 21.8 35.1 

Confl E-W Forks/Begin USFS Rch 4 26.27 42.3 

Minam Lake/Orig W-Fork Lostine R. 31.61 50.9 

Note : (P) indicates permanent structure. 
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R2, 4, P 1-2, states that the numerous diversion ditches had , in the past, adversely impacted fry and 
juvenile fish by entrainment and entrapment, although such effects had been largely eliminated by 
installation of fish screens at the ditch intakes. 

The major focus of R2, 4 was to provide a comprehensive evaluation of instream habitat conditions 
along the lower river, with special reference to the influence of river flow level. Detailed surveys and 
physical measurements were taken along 44 cross-stream transects, located at 11 extended "sites," 
which are distributed between the mouth and an upstream point near Silver Creek, the USFS boundary 
at RM 13.97. Hydraulic data, including cross-stream depth and velocity profiles, were taken at each 
transect location for low, medium, and high river flows; respectively, SOcfs, 100cfs, and 1,OOOcfs. Data 
were also collected on streambed characteristics and on fish use for the various water depth/velocity 
characteristics. These data were subsequently incorporated into a widely accepted physical habitat 
simulation model in order to evaluate the variation of effective instream fish-habitat area and fish
passage characteristics with flow rate (R2 , 4, pp EC-l , 1-12, 1-13,3-2 to 3-7, and 3-11, 3-12). 

The evaluation of R2, 4 (p 2-1) was organized with respect to four river reaches, which differ in 
several respects from the three river reaches used for ODFW habitat surveys (ODFW, 6 and 16, break 
points defined in Table 2). Table 3 shows pertinent reach descriptions for the R2, 4 study. These reaches 
and site/transect locations were designed to provide a representative sampling of habitat characteristics 
from the more pristine upstream region in National Forest land through the private lands to the Wallowa 
River. 

Table 3: Reach Descriptions for Lostine River Instream Flow Study 

Reach Location Number of Sites / Transects 

lR Wallowa River to Cross-country Ditch (RM 0-5.32) 4 /16 over 5.32 RM 

2R Cross-country to Westside Ditch (RM 5.32-8.63) 3 / 12 over 3.31 RM 

3R Westside Ditch to 6-mile Bridge (RM 8.63-12.98) 3/ 12 over 4.35 RM 

4R 6-mile Bridge to ca 1 mile above Pole Bridge (RM 12.98-15.5) 1 /4 over 2.52 RM 

Typical stream and instream habitat characteristics for the subject reaches reported in R2 , 4, Ch 2 are 
summarized in the following paragraphs. 

Reach lR: The riverbed has moderate gradient (average 1.1%) in valley-bottom agricultural lands. 
Flows are reduced by numerous diversions in this and upstream reach 2R (Table 2). Some sections 
channelized and some severely impacted by extensive bank erosion and channel braiding. Historic 
habitat degradation is due to reclamation activities, including construction of dikes and drainage of 
wetlands. Instream habitat is characterized by riffles and runs over cobble-sized substrates, with few 
large pools (those existing are associated with bedrock outcrops) . The dominant riparian vegetation is 
cottonwood and alder. 

Reach 2R: The riverbed has higher gradient (average 1.7%) and is located in sloped farm and ranch 
lands at the foot of the Wallowa Mountains. Reach 2R is the most impacted of the four by irrigation 
withdrawals due to the offsetting inflow to the Lostine from the Wallowa River via the Cross-country 
Ditch at the upstream terminus of reach 1R. The lower sections of 2R are extensively channelized, and 
are characterized by long riffles and runs over large cobble substrate. The upper sections of2R are semi
channelized to natural, characterized by long riffles and runs over large cobble/small boulder substrates. 
The natural channel sections are characterized by "pocket waters" that provide good to excellent habitat 
for juvenile fish. The upstream part of 2R increases in gradient, with transition in riparian vegetation 
from cottonwood to conifer. 
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Reach 3R: The river in 3R runs through a narrow wooded meadow valley with a much lower gradient 
.than the other reaches (average 0.7%). Long, uniform riffles and runs characterize the lower section, 
with deep pools resulting from woody debris and river bends. Dominant gravel and small cobble 
substrates provide the highest concentration of spawning areas in the Lostine WS. The upstream section 
is much broader with braided, multi-channel areas. Braiding and bank erosion appear to result from 
"gravel mining" and some banks are hardened with riprap. Reach 3R is considered a "critical reach" 
because it contains the highest concentration of Spring Chinook spawning habitat in the Lostine river. 

Reach 4R: This reach has much a higher gradient (average 4.2%) in its passage through a confined , 
steep-walled canyon. Water velocities are much higher than for lower reaches, and boulder-dominated 
runs, riffles, and rapids characterize the stream . Pools are associated with bedrock outcrops and large 
boulders, gravel is rare. This reach is little disturbed and unaffected by water diversions. 

Summary of Reach and Habitat Features per R2, 4: The 8.6+ RM of reaches lR and 2R are strongly 
impacted by water withdrawals and channel manipulations, resulting in reduced quantity and quality of 
fish habitat. Predicted minimum flows for Steelhead and salmon passage in reach 1R are 16cfs and 
40cfs, respectively. Corresponding minimum passage flows in 2R are 14cfs and 28cfs. The 
recommended minimum flow in IR and 2R is, therefore, 40cfs (R2, 4, P 4-9). Provision of50% of 
achievable instream habitat in reach lR would require flows of 45cfs in August-September for Chinook 
spawning, and a 25cfs flow in reach 2R for Rainbow Trout. It is noted that a 25cfs flow in 2R may be 
inadequate to meet the 45cfs goal in lR (R2, 4, P 5-10). 

• Mobrand Biometrics: 1997 

The following paragraphs concerning life-history pathways, patient-template analysis, and 
environmental attributes are excerpted from "Application of the Ecosystem Diagnosis and Treatment 
(EDT) Method to the Grande Ronde Model Watershed Project" (MoBio, 11). In this study, chinook are 
used as an indicator of environmental conditions where stream-reach analysis includes downstream 
influences on chinook, including the Columbia River, Snake River and the Grande Ronde River. The 
patient-template analysis is largely based on local biologists' professional opinions and inferences. 
Little or no quantitative or monitoring data exists to support the template conditions. 

Life-history Pathways 

The following paragraphs concerning productivity, capacity and diversity are taken from MoBio, 11, 
p 41. Life-history pathways associated with spawning reaches in the Lostine River show moderate to 
severe declines in current potential salmon performance compared to historic levels (MoBio, 11, Fig. 
13). Restoration potential is significant for pathways associated with this subbasin. 

Productivity: This component of survival for Lostine River life history pathways has declined 
substantially compared to historic levels. The subbasin supported life-history pathways under historic 
conditions that were among the highest in the Grande Ronde basin. Major impediments to productivity 
(MoBio, 11, Appendix C) are altered flow patterns, channel and substrate stability, and water 
temperature-all of these occur in the lower reaches of the Lostine River. 

Capacity: The capacity of life-history pathways associated with this subbasin for smolt production has 
declined, on the average, by well over half compared to historic levels. These changes are apparently 
due largely to cumulative effects of reductions in life-history productivity. 

Diversity : The current potential for life-history diversity associated with Lostine River pathways is 
reduced substantially compared to historic conditions. The resilience of the population to withstand 
additional environmental changes has been lessened accordingly. Life-history pathways that may 
currently be used by spring chinook show a fairly wide range in productivity and capacity, but many of 
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the pathways have low productivity. Only those life-history pathways with relatively high productivity 
are capable of being sustained, however, due to deterioration in habitat quality outside the basin. 

Habitat and Environmental Attributes 

The following paragraphs concerning key habitat quantity and environmental attributes are an 
excerpt from MoBio, 11 , Appendix C. . 

Key habitat quantity: The extent of changes from historic levels in the quantity of key habitat for spring 
chinook in the Lostine River differ by life stage and stream reach . Historically, the largest quantities of 
key habitat occurred in the lower 15 miles of river, downstream of a canyon. Substantial reductions 
have occurred in some parts of this section, notably for the prespawning, spawning, incubation, fry 
colonization, and summer rearing stages. Quantity of key habitat is virtually unchanged in the upper 10 
miles of stream; this section contains much less habitat compared to quantities located downstream, 
however. 

The quantities of key habitat in some portions of the Wallowa River downstream of the Lostine 
River have been reduced. Quantities in the Grande Ronde River downstream of the Wallowa River are 
nearly unchanged compared to historic levels. 

Relative Productivity (Survival): The capability of the lower 15 miles of mainstem Lostine River of 
supporting spring chinook productivity (survival) is substantially reduced compared to historic 
conditions for most life stages. Survival conditions in this section are poorer due primarily to higher 
summer temperatures, alterations in flow regimes, and loss of habitat diversity; other attributes have 
changed also. Historically, survival conditions were excellent in the lower 10 miles ; historic conditions 
worsened in an upstream direction with increasing stream gradient and elevation. Changes in the upper 
ten miles are comparatively minor. 

Survival conditions in the Wallowa River downstream of the Lostine River are degraded compared 
to those that existed historically, although some reaches have always been moderately unfavorable for 
survival during some life stages . Conditions have also worsened in the Grande Ronde River 
downstream of the Wallowa River. However, survival conditions have always been p~or in the later 
part of the prespawning stage and during the spawning and incubation stages in the lower Grande Ronde 
River. These conditions are mainly due to elevated water temperatures, sediment load, channel stability , 
habitat diversity, and the presence of predators. 

Environmental attributes: There is a time and river mile component to this information that is not 
included in the summary Table 4. This table helps to identify parameter conditions before management 
manipulations. It also identifies current concerns with the watershed. For a complete suite of 
information, consult MoBio, 11, Appendix C. 
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Table 4: Changes in Environmental Attributes and Habitat Conditions 

Parameter Patient (current) Template (initial) Change 
Channel Low to moderate No effect Low to moderate deoradation 
Habitat Low to hiuh effect Low effect Low to hioh deoradation. 

Temperature Low to hioh effect Low to high effect Some deqradation re time and river 
Predators Low effect Low to moderate Moderate imorovement. 

Competitors Low effect Low effect Small improvement. 
Withdrawals Low to moderate No effect Moderate decradation. 

Oxvoen No effect No effect No chanoe . 
Flow Low to hioh effect Moderate effect Hiqh deoradation. 

Sediment load Low effect No effect Low deoradation. 
Riparian Low effect No effect Low deoradation. 

Chemicals No effect No effect No chance. 
Obstructions Low effect No effect Low deoradation. 
Nutrient load No effect No effect No chanoe . 
Pathooens Low effect No effect Low deoradation . 

Based on habitat availability and levels of use; extensive (primary), moderate (secondary), and very 
little (vacant); for various chinook life stages and pathways, the reaches of the Lostine River have been 
assessed for restoration benefits. For areas that are have very low current chinook use (vacant), two 
reaches are recommended for habitat modifications: the mouth to Clearwater ditch and from Cross
country ditch to Sheep Ridge dam. For areas receiving primary and secondary use, the following 
indicate ratings of potential benefits from future restoration (MoBio, 11 , Appendices D and E). 

• Mouth to Clearwater ditch: little to no benefit 

• Clearwater to Cross-country canal: high benefit 

• Cross-country to Sheep Ridge: low to moderate benefit 

• Sheep Ridge to Silver Creek : low to moderate benefit 

• HARZA Engineering: 1999-2001 

Following the Lostine Instream Flow Studies ofR2, 4, the BPA contracted with the HARZA 
Engineering Co. to conduct the "Lostine River Salmonid Passage Enhancement Study," (HARZA, 5). 
The principal purpose of this study was to evaluate potential engineering methods to reduce the river 
flow requirements for fish passage as determined in R2, 4 and discussed above. Recall that the most 
critical stretch ofriver for low-flow effects is reach 2R (see Table 2) or, per HARZA, 5, the 3.5 miles 
from RM 5.3 to 8..8. 

Conceptual design alternatives considered in HARZA, 5 (Sections 4.2 and 4.3) included candidate 
modifications of water-diversion structures, as well as extensive modifications of the subject 3.5 miles 
of river channel. The more intensive of the two proposed concepts for channel modification (HARZA, 5, 
pp 19-22) (denoted CA-l) involved a complete "re-engineering" of the river channel by (frequent) 
placement of "cross-vane" and "single-vane" instream structures designed to modify the bed profile and 
the low-flow characteristics of the river. Placement and design of these structures was intended to 
conform to the "natural" river morphology, thereby hoping to achieve long-term stability ofthe 
modified channel. 
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The second, less ambitious "patch-in-place," channel-modification concept (denoted CA-2) was 
based on the same type of instream structures, but was intended to be less invasive than the CA-1 
concept. The intent was to again reduce the low-flow characteristics of the river for improved fish 
passage, but with less attention to river morphology (and possible higher risk as regards long-term 
channel stability). 

A wide variety of candidate concepts were proposed for improved fish passage at/near the Westside, 
Sheep Ridge, and Poley-Allen diversion structures (HARZA , 5, pp 23-43) . The seven to eight candidate 
concepts for each diversion generally fell into one of four classes: "leave-as-is" diversion structure, 
partial or complete redesign of the diversion structure, or permanent removal of the structure. 

Responses from concerned agencies and local stakeholders to the HARZA, 5 study discouraged 
dependence on stand-alone re-engineering of the river channel and/or diversion structures. As described 
in the section below, "B Community Concerns," subsequent emphasis has been placed on means to 
facilitate reduction of cumulative water diversions for irrigation purposes, thereby improving fish 
passage and habitat quality in the lower Lostine River. 

Natural Disturbance Patterns 

Natural disturbances in the watershed include flash floods , avalanches, windstorms and other 
climatic disturbances, insect epidemics, and wildfires. The higher-gradient upper river, where confined 
by the deep and narrow forested canyon, is especially susceptible to such disturbances. 

Flash floods and debris torrents occur in the tributaries during both spring runoff and summer 
thunderstorms. The flash floods do not always appear on the US Geological Survey stream gage 
records, but the channels and roads show evidence of frequent wash outs. Such an event occurred in 
May 1975. This flash flood, originating in a tributary, washed out a concrete section of the Lostine 
Road, creating raw cutbanks over five feet high, flooded the old Lake Creek campground near the 8210 
Lostine River Road and the Lostine Guard Station, and deposited gravel and cobble from the banks and 
road into the Lostine river (USFS 1979 Watershed Improvement Inventory and 1975 photos) . The 
campground was dismantled and the area rehabilitated after this event. 

In addition , avalanches occur in the steep tributary draws due to heavy snowpacks and freeze-thaw 
action. In the tributary south of Lapover Ranch in the Middle Lostine River subwatershed, the channel 
is deeply incised , approximately 5 to 12 feet deep. A large alluvial fan of cobble, gravel, and fines has 
deposited across the Lostine Road and into the Lostine River. Trees, both hardwoods and conifers, 
show evidence of frequent avalanches through bent or lateral growth forms. Movement of cobble, 
gravel and fines from this tributary occurs nearly annually during spring runoff. 

Wildfire suppression has occurred in the watershed since the early 1900's. The USFS has fire data 
dating back to 1970. Since that time there have been 21 wildfires recorded on National Forest lands. 
None of the fires were over 100 acres during that period and they have occurred randomly over the area 
as low intensity burns, generally less than one acre in size. A prescribed natural fire program (let-burn 
policy) was implemented in the Eagle Cap Wilderness in 1982. Since 1992 no lightning caused fires 
that fell within the program constraints have occurred. Wildfire suppression activities continue 
throughout most National Forest lands. 

The number of fires that have occurred on lands of other ownership is unknown, but is expected to 
emulate those on National Forest lands in number, size, and distribution. A high-intensity, stand
replacing wildfire (the Lostine Fire) covered 1,400 acres ofland adjacent to National Forest in 1966 
(USFS, 9a). Knowledge of fire history, particularly fire size and intensity , would assist simulation of 
beneficial natural watershed processes by management methods. 

16 



Roads 

Roads have historically been one of the leading causes of erosion and subsequent sedimentation in 
the streams. Much of the main Lostine road south of the town is classified as a draw-bottom 'road. How
ever, unlike most draw-bottom roads, the buffer zone between the road and the river is, for the most part, 
sufficiently wide enough to reduce channelization and sediment inputs. The open road density on Forest . 
Service land allowed for in the Wallowa-Whitman National Forest Land and Resource Plan is less than 
2.5 miles per square mile . The open and closed road density for the entire Lostine WS is 1.21 miles per 
square mile. The Lostine WS open and closed road density for ownerships other than the U.S. Forest 
Service is 3.2-3.5 miles per square mile. The open and closed road density on National Forest land is 
0.4 miles per square mile and the open road density is 0.3 miles per square mile . Sixty-eight percent of 
the watershed is roadless and lies withiri the Eagle Cap Wilderness. (USFS, 9c and Fig. III-1b,c). 

In the past, early roads accessed homesteads along the Lostine River. The Lostine River Road 
(Forest Service Road 8210) was constructed in 1924, and provides primary recreational access to the 
river as well as to traiIheads into the Eagle Cap Wilderness. In 1970, road construction, in conjunction 
with timber harvest on National Forest land, significantly increased the miles of National Forest roads in 
the northwest portion of the watershed. These newer National Forest roads and the Lostine River Road 
began receiving regularly scheduled maintenance about the same time. (USFS, 9c) , 

Channelization, Riprap, and Dikes 

While specific locations and amounts are difficult to determine, a large amount of channelization 
occurred on the Lostine in the early 70's,' Channelization often occurred as a result of side channel 
blockages, gravel bar removal, or road construction/maintenance. Sometimes, although not often, dikes 
were built to confine the river in a desired channel. Channelization activities have occurred at many 
locations along the Lostine river. The general distribution of channelization along the river is: 

• Mouth to Baker Rd. Intermittent dikes. 

• Baker Rd to Clearwater Ditch . Significant Channelization 

• Clearwater ditch to Hwy 82. Intermittent side channel dikes and some riprap . 

• Hwy 82 to Lostine ditch. Significant channelization 

• Lostine ditch to Sheep Ridge ditch. Intermittent channelization and riprap. 

• Sheep Ridge to Lostine River Ranch . Intermittent riprap. 

• Lostine River Ranch to Silver Creek. Intermittent riprap. 

Logging Practices 

Timber harvest has never been an extensive activity on National Forest land in the watershed. Prior 
to 1970, timber harvest was limited to individual tree removal for specific silvicultural reasons or 
removal of hazard trees. In the 1970' s, road-building equipment capable of operating in steep terrain 
was introduced into the watershed. Partial removal of ponderosa pine, Douglas fir, and western larch 
overstory occurred during this time. The only regeneration harvest (47 acres) occurred in 1972 to meeta 
shelterwood silvicultural prescription to meet an even-aged management objective. This area was pre
commercially thinned in 1992. Two small areas were harvested to meet "sanitation salvage" objectives 
in the early 1980's (USFS , 9c). 

Approximately 50% (7,051 acres) of private and state land in the Lostine WS is forested . Early 
timber harvest occurred primarily in the area where the Lostine emerged from the canyon, near the town 
of Lostine. Most timber harvest resulted from the action of clearing the land for residences and farms 
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and the timber was used for construction material. Some harvest occurred further up river near Lapover 
in 1909, in conjunction with a mining operation (USFS, 9c). 

Agriculture and Grazing 

Early agriculture in the Lostine River Watershed included the production of grass hay, grain hay, 
serial grains and pasture. Individual operations were small by today's standards but the percentage of 
the population engaged in agriculture was larger. The early settlers established homesteads near streams 
and rivers for the easy access to water. Livestock included cattle, horses, pigs and draft horses. The 
development of early agriculture very likely required the removal of riparian and upland vegetation for 
the utilization of building materials and the clearing of fields. With the development of irrigation canals, 
residents expanded farm operations from the river bottoms into the upland areas. 

Historic use ofthe watershed for domestic livestock grazing occurred as early as the 1730's when 
Native Americans grazed horses and cattle in the canyon. Settlers ofthe valleys and canyons utilized 
areas ofthis watershed beginning in the 1800's for large sheep herds. The higher elevations were used 
for summer range, while the lower portions, where mild winter conditions prevailed, were utilized for 
domestic livestock winter pasture and feeding grounds. The effects of this intensive grazing can be 
observed around springs, seeps, and some streams, and in the loss of most of the native green fescue 
plant communities. Grazing pressure has decreased significantly since the early 1900's. Only one 
grazing allotment remains on National Forest land (the 104,380 acre Standley-Huckleberry allotment) 
and it has not been grazed since 1990 (USFS, 9a). 

Mining 

Gravel is still being removed from the bed ofthe Lostine River below the high water mark (USFS, 
9c). Historically, mining occurred in the southwestern portion ofthe watershed but none ofthe prospects 
have been active since the 1930's. Shallow excavations, trenches, and short adits were used to prospect 
for gold, copper, molybdenum, and tungsten. No placer mining is known to have existed in the 
watershed. No new prospects are allowed in the Eagle Cap Wilderness. 

Water use, diversions (withdrawals, dams, etc.) 

There are approximately 7,900 irrigated acres in the Lostine River Watershed. Further, irrigation 
water for the Bear Creek WS west of Wallowa is diverted from the Lostine River via the Clearwater 
Ditch and the Chamberlain pipe. However, the latter extraction of Lostine water is offset by diversion of 
an equal amount of water from the Wallowa River via the Cross-country Ditch. Most ofthe irrigated 
acres are served by flood irrigation, sprinkler and gated pipe applications serve the remainder. Most of 
the water rights in the basin are for the purpose of irrigation, stock, municipal and domestic uses. A 
total of 117 water rights are on file for the purpose of irrigation in the Lostine River Watershed (State of 
Oregon, Water Resources Department). As shown by Table 5 below, a total of 12 ditches serve water 
rights in the Lostine River Watershed. 
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Table 5: Acreages and Priority Dates for Lostine Water Rights 

Ditch Priority Date(l) Comment 

Strathern Ditch 
(Lostine River Ranch) 

1969 Year round 5 cfs permitted right. 

Westside Ditch 1891 1264.3 total acres including irrigat ion, domestic and stock use. 

Sheep Ridge Ditch 1880 
719 total acres including irrigation, domestic and stock use . ODFW fish ladder 
installed after 1963. 

Lostine Ditch 1881 
767.47 total acres including irrigation, domestic and stock use. ODFW fish 
ladder installed in 1963. 

Bowman Ditch 1881 42.8 total acres including irrigation, domestic, municipal and stock use . 

Wood Boatman Ditch 1896 76.5 total acres including irrigation, domestic and stock use . 

Poley Allen Ditch 1882 
1219 total acres including irrigation, domestic and stock use. New fish passable 
diversion completed in 1997. 

Miles Ditch 1882 
520.5 total acres including irrigation, domestic and stock use. New fish 
passable diversion completed in 1997. 

Fitzpatrick Ditch 1883 699 .2 total acres including irrigation, domestic and stock use. 

Foster Ditch 1882 788 total acres including irrigation, domestic and stock use . 

Clearwater Ditch 1883 
1717.5 total acres including irrigation, domestic and stock use. New fish 
passable diversion completed in 1995. 

Tulley Hill Ditch 1879 
118.5 total acres includ ing irrigation, domestic and stock use. New fish 

Ipassable diversion completed in 1998. 
I'! The priority date represents the earliest water right for any parcel served by the indicated ditch, others may 

have later priority dates per the OWRD Lostine River Irrigation map available in the WSCD Enterprise office. 

Water rights for fisheries use a total of 20.5 cfs, including two ODFW permits for 10 cfs each with 
priority dates of 1962 and 1965. The City of Lostine,uses an unnamed spring for municipal water 
supply and has nine permits totaling 13.4 cfs (Bureau of Reclamation, Prairie Creek Watershed Study, 
April 1993). 

The ODFW also has in-stream flow water rights for high flows of70 cfs and low flows of 40 cfs (T. 
1S, R. 43E, Section 34, Willamette Meridian , to the mouth). The water right has a priority date of 1983 
(Section 3, Chapter 796, Oregon Laws 1983) (USFS, 9a). 

A Forest Service special-use permit, issued in 1912 to the Minam Lake Reservoir Company, 
provides for storing the waters of Minam Lake for irrigation of agricultural land in the Lostine Valley. 
The Minam Lake Reservoir Company obtained a reservoir permit for 1,OOO-acre feet of storage in 1916. 
The company also has a supplemental surface water right for 35 cfs with a priority date of 1916. In 
1917, an earthen dam was constructed across the southern outlet of Minam Lake. The dam restricted 
flow into the Minam River and enlarged the area of Minam Lake from 73 acres to 115 acres . A head 
gate, ditch, and smaller dam was constructed on the northern end of the lake to divert the increased lake 
volume northward into the Lostine River (USFS, 9a). 

, Fisheries Exploitation 

Commercial extraction of anadromous fish species never occurred on the Lostine River. ODFW
 
allowed sport harvest of salmon and steelhead on the Lostine River until 1945 when sport fishing was
 
eliminated from the watershed. The Nez Perce Indians were probably the largest consumers of
 
anadromous fish in the watershed.
 

Fish Hatcheries'and Production Records 

There are currently no hatchery facilities on the Lostine River and none have existed in the past.
 
The NPT is currently developing an acclimation facility for spring chinook in conjunction with their
 
weir facility near the mouth of the river. A hatchery facility is planned for the Lostine River near the
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acclimation site at river mile 13. This project is planned to break ground in 2004 with first production 
scheduled for the 2005-06 season . BPA funds will be used to build the facility and the NPT will operate 
and maintain the facility. The current master plan includes provisions for the development of coho 
stocks, if they are reintroduced, and steelhead. The projected hatchery would be used for the production 
of these two species . 

The NPT has been acclimating and releasing chinook continuously since 1999. They plan to 
continue this operation through 2013 in accordance with a property lease with an adjacent landowner. 
Adult trapping started in 1997 near the mouth of the Lostine. The trapped adults are spawned at Oregon 
facilities and their progeny are hatched and incubated until acclimation starts at the Lostine acclimation 
facility. Currently all acclimated fish at the Lostine facility are of Lostine River stock and are released 
into the Lostine River. 

The Nez Perce Tribe and ODFW initiated a spring chinook captive broodstock hatchery program on 
the Lostine River in 1995 by collecting native juvenile chinook. This is a continuing program. The 
juveniles are split between Bonneville Hatchery on the Columbia River (fresh water rearing) and the 
Manchester Fish Hatchery located near Seattle, Washington (salt water rearing). A captive brood 
program is generally initiated when a population has dropped to a level where extinction is imminent. 
The increased survival gained in the hatchery provides more smolts per juvenile collected than would be 
expected under natural conditions. The juveniles are reared to adults and spawned and the offspring are 
returned to the Lostine River as smolts, acclimated, and released (WC-NPT, 10). 

The Nez Perce Tribe initiated a conventional hatchery program on the Lostine River in 1997. Adults 
are trapped at a weir located approximately ~ miles above the confluence with the Wallowa River. A 
portion of the adults is passed above the weir and the balance is transported to Lookingglass Hatchery 
where they are spawned and reared to the smolt stage. They are then transported back to the Lostine 
River where they are acclimated and released. The acclimation site located approximately 13 miles 
above the confluence with the Wallowa River was established in 1999 by the Nez Perce Tribe to 
acclimate the first smolt release from the conventional program (WC-NPT, 10). 

The adult collection facility is planned to be enhanced in the coming years .. A second collection 
facility is to be built at the Lostine Ditch diversion. This new facility will become the primary capturing 
facility when flows in the river are moderate to high and the existing collection facility near the mouth 
will be used when flows are low. 

B. Community Concerns 

The concurrent needs for diverting irrigation water from the Lostine River and essential.instream 
flow levels for fish during the August-September low-flow season motivated a series of six Lostine WS 
planning meetings during the period, February-October, 2000. These meetings included representatives 
from several Lostine Ditch Districts and member irrigators, as well as from a number of agencies 
including the BOR, GRMWP, NMFS, NPT, NRCS, ODFW, OWRD, USFS, and the WSWCD. 

Issues and concerns addressed at these meetings include: 

•	 Development of a Lostine WS plan that addresses both irrigation and fish concerns, including water 
quality factors and flow levels, as determined by guidelines of the Salmon Plan (WC-NPT, 10) and 
requirements for ESA-listed species per the NMFS and/or the USFWS. 

•	 Alternatives to minimize the impact of diverting Lostine River water for irrigation purposes, 
including: 

•	 Water rotation during low-flow periods, 
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•	 Change from open-ditch flood irrigation to closed-pipe conveyance and sprinkler irrigation, 

•	 Installation of automated headgates to control irrigation flow rates, 

•	 Inventory the complete Lostine water system, including water use by individual irrigators, 

•	 Optimize and monitor appropriate water use by each individual landowner per the associated 
water right, 

•	 Optimize use and release of stored water in the Minam Lake reservoir, 

•	 Evaluate ecological impacts of ditch-to-pipe conversion on ditch-related habitat, 

•	 Consider use of periodic "flushing flows" for fish, and 

•	 Review an ongoing BOR hydrology study designed to identify and evaluate candidate 
operational changes in the Lostine water-use system to facilitate improved water conservation. 

•	 Improve fish-habitat conditions in the lower Lostine River , 

•	 Promote use of the USDA CREP program for protection and improvement of Lostine instream water 
quality and habitat, 

•	 Acquire, integrate, and interpret existing instream and watershed data bases to better understand 
natural and human-induced watershed processes 

•	 Agreement and coordination between affected ditch districts and ODFW were established for 
participation in two 2-day flushing flows during August 2000. 

•	 The representative for the Associated Ditching District reviewed issues related to water exchange 
from increased Wallowa River water-storage capacity, per the prospective rebuild of the Wallowa 
Lake Dam, to reduce required water diversion from the Lostine River. 

These community meetings initiated actions leading to the subject study to conduct a Lostine WS 
assessment following OWAM guidelines, as well as a parallel effort by NRCS to evaluate key factors 
associated with replacement of several Lostine open-ditch, flood-irrigation systems by a closed pipe
sprinkler system. 
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III. WATERSHED FEATURES 

This chapter illustrates a number of physical features of the Lostine WS necessary to its 
characterization and assessment. 

The Lostine WS in Perspective 

Fig. III-Ia illustrates the location ofthe Lostine WS, including its four 6th-field HUCs, in relation to 
its five sister (5th-field) watersheds that comprise the Wallowa River Subbasin (4th-field HUC, Reid , 19). 
Fig. III-I a also shows the rivers and streams associated with these watersheds, and illustrates the 
connectivity of the Wallowa River to the Grande Ronde and Snake Rivers, as well as the adjacent 
Imnaha River system to the East. 

The rivers and streams in Fig. III-I a are from the ODFW stream coverage for Spring Chinook 
salmon; similar stream coverages are also available for Bull- and Steelhead-trout (Bowers, 22). All 
coverages essentially coincide in the Lostine WS, although they exhibit major differences elsewhere.. 

Figs. III-1b,c illustrate the Lostine HUC boundaries, the topography, the approximate location of the 
river, and other properties of the WS. Throughout much ofthe remainder ofthis report, the Lostine 6th

_ 

field HUCs are referenced by the last three digits oftheir code numbers, i.e., -204, which extends 
upstream (southward) from the confluence of the Lostine and Wallowa Rivers , thence through -203 and 
-202 to -201, which includes the headwaters of the (West Fork of) the Lostine River at Minam Lake. 

Level IV Ecoregions 

Fig. 1II-2 illustrates the four Level IV Ecoregions that overlay the Lostine WS, including the fractional 
overlays for each 6th-field HUC (OWAM, 17 and OGC, 23) . The overview descriptions of these 
subregions of the "11. Blue Mountains" Level III region, taken from the metadata of OGC, 23, are 
summarized in the following. These four subregions correspond to four subzones of two USDA-NRCS 
Major (Common) Land Resource Areas, the Palouse-Nez Perce Prairies (9.3) and the Blue and Seven 
Devils Mountains (43.7, 43.4, and 43.3), respectively. Scientific definitions and differentiating features 
of these subzones are givenby McGrath, 24. 

11k. Blue Mountain Basins (CRA 9.3): This ecoregion includes the Wallowa, Grande Ronde, and 
Baker valleys. All are well watered from the surrounding mountains, and support irrigated alfalfa, pea, 
and commercial grass-seed farming . The climate of the Wallowa and Grande Ronde is moderated by 
marine influence. Most ofthe wetlands have been drained for pasture and hay. 

11e. Wallowa/Seven Devils Mountains (eRA 43.7): This ecoregion includes the sedimentary portion 
of the Wallowa Mountains (typically below 4,000 ft elevation, but extending to a possible elevation of 
6,500 ft in the Lostine foothills) with Ponderosa Pine and Douglas-fir forests that vary between moister 
maritime-influenced and drier-continental areas, which is of particular relevance to the shrub understory. 
Streams follow steep fault lines and have eroded deep canyons. Mountain water is diverted or 
impounded for human use. Land uses include grazing , logging, and recreation. 

111. Mesic Forest (CRA 43.3): This zone is found at ca 4,000 to 7,000 .ft elevation, and is influenced 
by marine air coming through the Columbia River Gorge. Most of the precipitation falls as snow, 
persisting to late spring. An ash layer of soil retains moisture, and results in a highly diverse and 
productive forest community that includes true fir and Englemann Spruce . 

11m Subalpine Zone (CRA 44.4): This zone includes the highest areas in the Wallowas, extending 
from ca 6,500 ft to 9,500 ft in the Lostine WS. It includes alpine meadows, exposed rock, deep 
snowpack, and glacial ice. The growing season is very short. Vegetation includes subalpine fir, 
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Englemann Spruce, and Whitebark Pine. Historical fescues and sedges in high alpine meadows have 
largely reverted to seral or exotic species due to intensive sheep grazing in the early 20th Century. 

Quantitative Ecoregion Features: More extensive and detailed descriptions of the Lostine Level IV 
ecoregions are given in the OWAM Appendix A (OWAM, 17) and include a variety of quantitative data. 
The OWAM descriptions and data include: 

• Location/Drainage BasiniGeologyffopography/SoilslErosion Rate 

• Climate/Precipitation (monthly and annual)/Temperature/Snowpack Development 

• Hydrologic Characteristics/Runoff Hydrograph/Peak-flow Processes/2-year Peak-flow Density 

• Descriptions of: Stream-channels/Potential Riparian and Upland Vegetation 

• Natural Disturbances/Historical Forest Crown-closure 

• Land Uses 

The ecoregion descriptions, given by Refs. 17,23, and 24, provide useful general information for 
reference purposes . However, the indicated subregions cover much larger areas than the Lostine 6th-field 

HUCs (or even the complete WS area) and, in many instances, the description for each ecoregion lists 
broad ranges of parameter values, or is otherwise unspecific. These factors, combined with the highly 
variable topography in the Lostine Canyon , result in uncertain applicability and quantitative accuracy of 
the ecoregion data for the Lostine WS. Therefore, this assessment uses alternative site-specific data for 
the Lostine where available. 

Management /Ownership Boundaries and the "Extended HUe 204 Private" 

Fig. 111-3 illustrates the boundaries for the National Forest and the Eagle Cap Wilderness; both 
managed by the USFS, in relation to the Lostine 6th-field HUCs. The land to the North of these 
boundaries, under private and state ownership, is the principal focus of this assessment. Assessment data 
from USFS, 7 and 8 are used where National Forest and Wilderness areas are considered. 

Because this assessment emphasizes private and state lands, it is useful to define an extended ad hoc 
"HUC," denoted "Ext HUC 204 Priv" or simply, "Ext 204," which is illustrated by Fig. III-4 . As 
indicated by the Figs. 111-3 and -4, this ad hoc HUC excludes an area of (higher-elevation) National 
Forest land at the SW corner ofHUC 204, and incorporates an area of private-state land at the NE corner 
ofHUC 203. 

Land Use Designations 

Fig. 111-5 illustrates the various "Common Land Use Designations" within the Ext HUC 204 Priv 
area (Smith, 25 and WCPD, 26). For the most part, these data are derived from Smith, 25 per NRCS 
standards. These data are supplemented by those from WCPD, 26 to identify and delineate the ODFW 
preserve (Big Horn Sheep winter range) and the adjacent rural/timber-grazing lands in approximately 2
1/2 sections adjoining the USFS boundary. 

As shown by Fig. 111;,.5, the principal land uses in the subject Ext 204 are agriculture (cropland, 
hayland, pasture, CRP, and rangeland), combined agriculture-forest resource use (timber-grazing), and 
the ODFW sheep range. As discussed in Ch V-A, these designations are primarily used to characterize 
vegetative cover as related to hydrological runoff and peak-flow assessment. 

Hvdrologic Soils Groups 

Fig. 111-6 illustrates the distribution within Ext 204 of Hydrologic Soils Groups B, C, and D, 
quantitative characteristics of which are also used in the hydrologic runoff and peak-flow assessment. 

23 



Figs. III-7a and -7b exhibit this same distribution of soils groups for two subsections of Ext 204, for 
which runoff characteristics are evaluated separately because of the large differences in hydrological 
features (vegetative cover, precipitation, slope, etc.). Fig. III-7a corresponds to the non-forested 
(agricultural) part of Ext 204, and Fig. III-7b to the timber-grazing and ODFW portion. 

General features of the Soils Groups B, C, and D, given by NRCS, 27, are described below (the 
Lostine WS does not contain appreciable areas corresponding to Soils Group A). These hydrological 
groups correspond to groupings of various soil types that possess similar characteristics influencing 
runoff potential and infiltration of the bare soil when exposed to prolonged wetting (effects of vegetative 
cover on runoff are accounted for separately). Such characteristics include depth to the water table, as 
well as soil intake rate and permeability. 

Properties of the relevant soils groups from NRCS, 27 are: 

Soils Group B: Soils having moderate infiltration rates, consisting of moderately deep and well-drained 
soils with moderate water transmission rates . 

Soils Group C: Soils having slow infiltration rates, consisting of soils with a layer that impedes 
downward movement of water, or moderately fine soils with slow infiltration rate. 

Soils Group D: Soils having slow infiltration rates, consisting of clayey soils, soils with a clay pan or 
clay layer near the surface, soils with a high water table, or shallow soils over impervious materials such 
as rock. 

Topography And Elevation Features 

Figure III-8 shows elevation contours, in and near the Lostine WS, derived from GIS polyline 
coverage obtained from the USFS. (Fahey, 28). To eliminate excessive time required to convert the 
polyline file of Fahey, 28 (100-ft contour intervals) to a polygon file suitable for analysis of desired 
elevation features , the original polyline file was "dissolved" to retain the 500-ft intervals shown in Fig. 
III-8. A polygon file, necessary to calculate area-weighted averages discussed below, was then 
generated for each HUC with its .dbf-file records corresponding to areas between adjacent contour lines 
and to mid-interval elevation values (i.e., 3250 ft, 3750 ft, . . . ). 

The chart in Fig. III-9 displays the physical areas, the area-weighted average elevations, along with 
minimum and maximum elevations, for each of the 6-th field HUCs in the Lostine and the total WS. 

These data graphically display the dramatic differential elevation within each subwatershed area (in 
the range 3500 ft to 6500 ft), as well as the increase in average elevation as one proceeds up the WS 
(4028 ft to 7651 ft). 

Annual Precipitation 

Fig. III-I 0 displays the variation inaverage annual precipitation throughout the Lostine WS (data 
from Smith, 25). Fig. III-II shows the area-weighted average annual precipitation, along with minimum 
and maximum values, for each of the 6-th field HUCs and for the total WS. 

The chart shows that the minimum to maximum annual precipitation varies by more than a factor of 
four over the WS (17 inches/year to 73 inches/year), whereas the area-weighted averages for the 
individual HUCs vary by a factor of2.6 (24.9 inches/year to 64.6 inches/year). 

2-year 24-hour Precipitation 

A major part of the OWAM prescription for hydrological peak-flow runoff assessment (Ch V-A) is 
based on precipitation for a 24-hour storm event with 2-year recurrence interval (50% probability of 
annual occurrence), available from the NOAA Atlas for Oregon (NOAA , 29). Fig. III-I2 displays the 
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area-averaged precipitation values for the 2-yr 24-hr event in the complete Lostine WS. Fig. III-12a 
displays the same data restricted to the Ext HUC 204 Priv area. 

Fig. III-12 (and III-12a) corresponds to a GIS polygon layer suitable for data analysis, which is 
constructed from the hard-copy map of isopluvial contours for the entire state of Oregon from NOAA, 
29. The location and scale of the contours on the map of NOAA, 29 are given by a lOx 10 overlay grid 
oflatitude and longitude. These data are introduced into the GIS layer of Fig. III-12 by enlarging and 
scanning the lOx 10 sector of the NOAA , 29 map covering Wallowa County, after an overlay grid 
showing size and location of the six 7-1/2' USGS quad maps covering the Lostine WS has been 
inscribed . The scanned bit map is introduced into an ArcView layer containing the Lostine HUC 
boundaries and USGS quad coverages from Smith , 25, is reproduced as a traced graphic , which is then 
moved and scaled to overlay the USGS quad coverages in the Lostine region, and is again reproduced as 
the polygon shape file indicated by Fig. III-12. 

Comparison of Figs. III-12 and -10 show that the 2-yr 24-hr precipitation in the (low-precipitation) 
valley at the north end of the Lostine WS is about 7% of the minimum average annual precipitation, 
falling to about 3.6% of the maximum average annual precipitation in the mountainous region at the 
south end of the WS. 

The chart of Fig. III-13 shows relevant area-averages of the 2-yr 24-hr precipitation for the Lostine 
6-th field HUCs and for the total WS. Fig III-13 also shows the appropriate area-averaged data for the 
non-forested and the timber-grazing + ODFW portions of the Ext HUC 204 Priv area, and for the 
complete Ext 204 area (see also Fig III-12a). 

Areas Subject to Rain-on-Snow Events 

The OWAM prescription for peak-flow runoff assessment also addresses potential rain-on-snow 
(ROS) events. Fig. III-14 displays the expected ROS areas in the Lostine WS. The criterion for ROS 
potential , i.e., elevations in the range, 3000 to 4500 ft, is based on extensive observations of such events 
(ca 60 derivative landslides) on the Western slopes ofthe Blue Mountains in the Umatilla National 
Forest (Caty Clifton, USFS, 30). This criterion is also consistent with anecdotal accounts by Terry 
Carlson of observations in the Lostine canyon (USFS, 30). 

The above summary, Quantitative Ecoregion Features, notes that OWAM, 17 includes descriptions 
of peak-flow generating processes for each of the four ecoregions in the Lostine WS. For all four 
regions , unfortunately, the stated processes are "Primarily spring rain, spring rain-on-snow, and 
snowmelt," which does not provide specific information necessary to determine the likelihood ofROS 
events in any part ofthe Lostine WS. 
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Figure 111-5: Common Land Use Designations in the Lostine Ext HUC 204 Priv Area 
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Figure 111-8b: Elevation Contours in the Lostine WS; -202, -201 
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Figure 111-9: Elevation Features in the Lostine WS· 
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Figure 111-10: Annual"Precipitation Contours in the Lostine WS 
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Figure III-ll: Annual Precipitation Features in the Lostine WS 
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Figure 111-12: 2-year 24-hour Precipitation in the Lostine WS 
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Figure 111-12a: 2-year 24-hour Precipitation in the Ext HUe 204 Priv Area 
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Figure 111-13: 2-year 24-hour Precipitation Features in the Lostine WS 
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Figure 111-14: Rain-on-snow (ROS) Boundaries in the Lostine WS 




