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ABSTRACT

A basin habitat improvement program for wild spring chinook and summer
steelhead in the John Day Basin is being implemented on private lands by the
Oregon Department of Fish & Wildlife (ODFW). This implementation plan was
prepared for anadromous fish habitat work on private lands by ODFW to
facilitate accomplishments of the program in a cost effective manner. The
plan identifies existing habitat problems, goals and objectives, solutions,
prior it ies , estimated project costs and associated fishery benefits. The
plan is a working document to identify priority work areas for
implementation years April 1, 1988 - March 31, 1992. Any changes in the
plan identified by ODFW will be subject to a formal review process by both
ODFW and the Bonneville Power Administration (BPA), and coordinated with the
sub-basin plan for the John Day River. Additional habitat work conducted in
the basin beyond 1992 will be guided by information in the sub-basin plan.

The program provides for treatment of up to approximately 180 miles of
stream habitat on private lands from April 1, 1988 to March 31, 1992.
Limiting habitat factors in the basin are adult holding areas and rearing
habitats for spring chinook, and rearing habitats for summer steelhead.
Present rearing conditions are less than optimum due to low pool:riffle
ratios,  little instream cover or riparian vegetation, limited shading or
instream diversity , and high summer temperatures. In addition, unstable
eroded banks add to sedimentation problems reducing egg and juvenile
survival, and reducing chances of vegetative recovery. Up and downstream
passage barriers are also limiting adult and juvenile migration.

Treatment techniques include: 1) passage projects at barriers, 2) riparian
fencing, and 3) instream structures to stabilize streambanks and improve
rearing habitat. Type, location, timing, and intensity of implementation
work i s  developed based on the following factors: location within the
basin, present riparian and instream habitat conditions, landowner
cooperation, coordination with the USFS on potential joint projects, and
anticipated fish benefits.

Program benefits will include increased wild chinook and steelhead fish
production, improved riparian habitat, improved water quality and quantity,
and improved seasonal flow distribution.
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I .  INTRODUCTION

The John Day River implementation plan supplements an on-going fish habitat
improvement program on private land that began in 1984. Funding for this
program has been provided by the Bonneville Power Administration (BPA) as
part of the Northwest Power Planning Councils Fish and Wildlife Program
under Program Measure 704(c) (1), Action Item 4.2. The goal of the passage,
riparian, and instream work is to maintain wild gene pools and maximize
production of chinook and steelhead smolts and adults to offset losses
incurred by mainstem Columbia River dams. The private lands project is
being implemented by the ODFW with assistance from the Soil Conservation
Service (SCS) and the Grant Soil and Water Conservation District (GSWCD).
Regular communication with the Malheur National Forest is also being
maintained for future cooperation on stream reaches where private and USFS
lands are in mixed blocks of ownership.

Since project activities on private lands were initiated in 1984,
approximately $1.6 million has been spent on restoration of fish habitat on
28 stream miles, and completion of 2 passage projects that have opened up an
additional 35 miles of steelhead spawning and rearing habitat (Table 1). To
date, lease agreements have been signed with 11 landowners on 16
properties. Projects included installat ion of jet t ies,  rock riprap, and
juniper riprap to stabilize actively eroding banks and reduce stream channel
erosion, as well as provide more “edge effect” for rearing juvenile
salmonids. Weirs and boulders were placed instream to provide more pool
area and instream c o v e r .  Checkdams and livestock crossings were located to
raise the water table and promote riparian vegetation as well as pool areas
for rearing juveniles.  Cul-de-sac watering gaps and offsite spring
developments were constructed to provide watering sites for livestock.
Fencing, both electric and barbed wire, was constructed to manage cattle and
allow recovery of riparian areas.

To facilitate accomplishment of project goals in the most cost effective
manner, an implementation plan identifying habitat problems and solutions,
project priorities and costs, and fishery benefits has been proposed.
Objectives of the implementation plan are to:

1. Identify major limiting factors for wild spring chinook and summer
steelhead in the John Day Basin.

2. Present strategies to modify limiting factors and increase wild salmonid
production.

3. Present a priorities list and schedule for implementation of habitat
projects.

4. Present implementation cost estimates for budget planning purposes.
5. Estimate fish benefits from project activities.

An attempt has been made to provide for completion of the highest priority
habitat enhancement activities based on resource needs proposed for April 1,
1988 - March 31, 1992. Additional habitat Improvement work beyond March 31,
1992 will be guided by up-to-date information in the sub-basin plan.
Proposed project time frames, costs and fishery benefits are provisional.
Landowner cooperation on private lands is highly variable and required to
meet this schedule.



Table 1. John Day River Habitat Improvement Project
Number of stream miles treated from 1985-1987

-------------_______-----------------------------------------------------------

Habitat Miles Protected or Passage Improvement

Mainstem Fivemile
Year John Day Fox Creek Deer Creek a/ Creek b/ Total

-------------__----------------------------------------------------------------

1985 3 1.5 5 -- 9.5

1986 6 6.5 10 - - 22.5

1987 4 2 -- 25 31

------_-----_____----------------------------- ------___--_________-------------

Total 13 10 15 25 63

-------------------------------------------------------------------------------

a/ Five miles of stream protected by riparian fence. Passage project opened up
10 miles of spawning and rearing habitat for summer steelhead.

b/ Passage allowed access to 25 miles of spawning and rearing habitat for
summer steelhead.



I I .  DESCRIPTION OF THE JOHN DAY BASIN

A. General Features

The John Day Basin is a semi-arid area of approximately 8100 square miles in
east central Oregon and is the fourth largest drainage in the state (Figure
1). The basin includes major portions of Gilliam, Grant, and Wheeler
counties and parts of Crook, Harney, Jefferson, Morrow, Sherman, Umatilla,
Union, and Wasco counties.

The Mainstem John Day River flows 284 miles from its source in the
Strawberry Mountains into the Columbia River just above the John Day Dam.
The largest tributary, the North Fork, enters the John Day at Kimberly (RM
184) and extends 112 miles to its headwaters in the Elkhorn Mountains at
elevations near 7500 feet. The Middle Fork originates just south of the
headnaters of the North Fork and flows roughly parallel to it for 75 miles
until they merge at RM 31 of the North Fork. The South Fork originates from
Snow Mountain, elevation 7163, and drains the South side of the Aldrich
Mountains.

Hydrologically, the John Day River discharge pattern is characterized by
high spring flows from melting snows and rainfall with peak runoff occurring
March through June and low late summer flows in August and September,
largely from ground water discharge. Approximately 70% of the annual
percipitation falls from November to May, mostly as snow while less than 10%
falls as rain during July and August. Average annual rainfall varies from 9
to 40 inches in the basin: average annual discharge of the John Day River is
approximately 1.5 million acre-feet of water. More than 2500 water rights,
primarily for irrigation, exist in the Upper Mainstem and its tributaries.

Basin flora in the Upper Mainstem, Middle Fork, North Fork and South Fork
subbasins where a majority of chinook and steelhead spawning and rearing
occurs, is characterized dominantly by forest and rangeland. Lower plateaus
and valleys have a cover of grasses, sagebrush, and junipers. Irrigated
grass and alfalfa hay crops are grown on private lands along the stream
bottoms.

B. Land Use Features

Forest products and livestock agriculture are the major industries in the
upper subbasins. In the past, mining for gold, precious metals, and
industrial minerals were major products from the North Fork, Middle Fork,
and Upper Mainstem subbasins, both from placer and underground mines. Lower
prices for gold and other minerals in recent years have depressed the mining
economy, but small placer and hardrock mines and some mineral exploration
persists on the Upper Mainstem, North Fork, and Middle Fork subbasins.
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I I I .  FISHERY CHARACTERISTICS - LIMITING FACTORS

A. Fisher ies

The John Day basin supports the largest remaining, exclusively wild run of
spring chinook and summer steelhead in northeast Oregon. The genetic
component of these runs must be protected to maintain genetic diversity for
maximum fisheries production and habitat utilization, and to reserve the
genetics for future rebuilding of runs in other Columbia River tributaries.
Other game fish species in the basin include resident rainbow trout (Salmo
gairdneri),, cut throat  t rout  (Salmo clarki), bul l  t rout  (Salvel inus
conf luentus) ,  brook t rout  (Salvel inus  font inal is ) ,  mounta in  whi tef ish
(Prosopium williamsoni), channel  ca t f ish  (Ictalurus punctatus), bul lheads
(Ictalus spp. ) , and smallmouth bass (Micropterus dolomieui), Rough fish
species include suckers (Catostomus spp.),, northern squawfish (Ptychocheilus
oregonensis) , redside s h i n e r (Richardsonius b a l t e a t u s ) ,  dace (Rhynichtys
spp.) , chiselmouth (Acrocheilus alutaceus),  and sculpins (Cattus spp.).

Spring chinook spawn in the mainstem John Day River above Indian Creek
(Figure 2),, in the North Fork above the town of Dale including Granite Creek
and its tributaries, Clear and Bull Run Creeks, and in the Middle Fork above
Mosquito Creek. Total chinook spawning habitat in the basin is
approximately 117 miles. Summer steelhead utilize virtually all  accessible
t r ibutar ies  in  the  bas in  (Figure  3).. Summer steelhead spawn and rear in the
South Fork up to RM 28 at Southfork Falls,  an impassable barrier.  Total
steelhead spawning habitat in the basin is approximately 1608 miles.

The John Day Basin supports locally important fisheries of summer steelhead,
resident rainbow trout, and smallmouth bass. Sport catch for summer
steelhead has ranged between 305-7381 fish in the years 1959-1987 (Table
2). Some spring chinook are harvested in the lower Columbia River Indian
ceremonial fisheries in April and May. A John Day River sport fishery ended
in 1977 due to significant declines in spawning escapement. Spring chinook
are apparently not harvested in significant numbers in ocean fisheries,
probably due to: 1) the majority of John Day spring chinook are not large
enough to be caught with commercial fisheries gear, 2) intensive ocean
commercial fisheries begin after spring chinook enter the Columbia River to
spawn, and 3) possible more offshore distribution vs nearshore intensive
f i sh ing .

Approximately 500,000 hatchery steelhead fry and pre-smolts were released in
the  1960's, but  few l ikely  survived (Errol  Clai re ,  pers  comm). Hatchery
releases ceased in 1969 and strays from other Columbia River tributaries
appear to account for only 4-15% of the total sport catch.

ODFW personnel first surveyed the John Day system for spring chinook and
summer steelhead in 1959. Few chinook redds were found. Gradually, over
the next 14 years, redd counts in the basin increased. Since 1978, however,
chinook returns have declined, until  recently (Table 3).  During the 1960’s
and early 1970's, summer steelhead counts remained fairly stable with a peak
of 16 redds per mile in 1966 (Table 4). Index counts declined to a low of 1
redd per mile in 1979.
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Table 2. Estimated sport catch of summer steelhead in the John Day River
--------------------------------------------------------------------------

Brood Year Sport Catch

1959 2,694
1960 7,381
1961 4,326
1962 1,366
1963 2,930
1964 2,149
1965 2,574
1966 4,676
1967 4,568
1968 3,506
1969 2,870
1970 2,629
1971 2,381
1972 3,068
1973 3,290
1974 891
1975 2,784
1976 1,506
1977 2,919
1978 1,421
1979 305
1980 666
1981 1,721
1982 2,982
1983 990
1984 1,974
1985 2,011
1986 4,000a/
1987 5,500a/

--------------------------------------------------------------------------

a/ Punchcard estimates unavailable; estimates from Errol Claire (personal
communication)
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Table 3. Summary of Chinook Salmon Spawning Density
John Day District 1959 to 1987 (redds per mile) a/

-----------------------------------------------------------------------------

Middle Fk North Fk
Bull Run Clear Granite John Day John Day John Day

Year Creek Creek Creek River River River Average
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987

* 4.3 6.0 0 3  0.0 * 2.5
* 16.3 10.0 0.7 3.2 * 7.5
* 3.3 5.3 3.0 1.1 * 3.2
2.0 49.7 44.2 12.2 2.8 * 22.2
7.0 29.2 26.4 0.8 0.4 * 12.7
10.0 49.7 34.8 1.3 3.6 7.8 17.8
7.5 16.7 24.4 5.8 3.7 8.1 11.0
0.3 43.5 31.0 9.3 6.5 10.3 16.8
6.0 38.5 19.4 7.4 1.7 5.5 13.0
6.4 60.5 50.2 0.7 0.4 8.8 14.4
15.6 13.7 16.8 9.3 4.8 20.5 13.3
26.4 18.7 33.6 8.3 7.6 16.8 14.1
11.6 18.8 31.2 7.0 4.1 11.8 11.5
24.4 39.5 43.5 3.9** 5.1 10.5 14.2
7.2 27.0 36.0 8.9 4.3 19.4 15.7
7.6 8.0 25.5 2.5 8.1 7.2 8.2
18.8 11.5 24.7 7.1 8.9 11.7 11.7
9.2 7.0 20.2 4.6 6.6 6.2 7.5
11.6 12.8 23.1 4.9 5.8 16.4 11.1
12.4 6.3 19.8 4.5 10.7 5.9 8.3
6.4 7.0 15.6 5.2 11.8 11.1 9.7
1.2 7.0 8.5 1.2 5.8 4.3 4.3
2.8 11.3 10.6 3.9 2.6 7.7 6.1
5.2 10.8 12.0 3.8 6.2 5.5 6.4
0.8 1.0 7.3 10.2 5.1 4.2. 5.8
3.2 2.0 5.8 5.6 6.7 3.5 4.4
6.4 8.2 15.1 8.9 4.0 6.1 7.5
2.4 11.5 21.0 12.2 6.3 13.3 11.9
5.6 14.0 12.9 19.0 28.3 20.8 20.2

* No survey

** Count low due to rain and increased river flows which delayed survey
and caused poor counting conditions

a/ Data from Errol Claire, ODFW John Day District Fish Biologist
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Table 4. *Steelhead Spawning Ground Summary* a/

*Twenty-Eight Year Periods*

Number of
Streams Miles

Year Surveyed surveyed Steelhead Redds Per Mile

1959
1960
1961
1962
1.963
1964
1965
1966
1967
1968*
1969
1970
1971
1972
1973
1974**
1975**
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1 9 6 6
1987

6
10

8
10
11
13
19
23
25
23
27
21
8

16
25
14
14
21
30
35
29
34
33
32
31
29
39

14.5 30 108 7.4
22.0 60 194 8.8
24.5 56 166 6.8
26.5 56 184 6.9
30.5 47 216 7.1
43.5 51 266 6.1
45.0 88 344 7.6
69.0 141 1,103 16.0
70.0 61 905 11.6
74.5 19 358 4.8
91.5 76 806 8.9
65.0 58 530 8.1
22.5 18 181 8.0
53.5 41 409 7.6
76.4 22 402 5.3
38.0 4 167 4.4
34.0 21 302 8.9
59.8 8 308 5.2
75.5 69 535 7.1

102.7 21 438 4.3
78.7 4 81 1.0
90.1 11 305 3.4
86.1 12 319 3.7
71.8 34 301 4.2
89.3 39 438 4.9
76.7 33 299 3.9

120.3 88 1,016 8.5
117.6 127 1,286 10.9
154.3 103 1,757 11.4

Totals

and
Averages

560 1,580.5 1,154 10,653 6.8

* N i n e t e e n hundred an d sixty eight was low water with a n  absence of spring runoff.
Irrigation took entire stream flows on several tributaries causing steelhead spawning
escapement to be nill in some areas. The poor count is reflected in redd/mile
figure fur that season.

**Counts low due to high water in spring which smoothed out early redds a n d caused
poor counting conditions.

a/ Data from Errol Claire, ODFW John Day District Fish Biologist
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Smolt to adult survival rates for Columbia Basin spring chinook are related
to passage conditions. Smolt- to-adul t  survival  ra tes  for  Idaho spr ing
chinook dropped from over 2% with 4 dams present to less than 1% with the
addition of 3 more dams, while Deschutes spring chinook that have only 2
dams to pass have survival rates of 2-3% (Lindsay 1986). Correlation of the
completion of the John Day Dam and expansion of the Dalles power house and
consequent reduction in spill  to spring chinook stock recruitment curves,
appear to be the principal factors causing reduction in John Day spring
chinook. Passage appears to be a problem with both downstream migrating
smolts as well as returning adults.

Recent returns of both spring chinook and summer steelhead have indicated an
upswing in survival. The 1986 surveys for chinook and steelhead averaged
11.9 and 10.9 redds per mile, respectively, while 1987 preliminary data
indica tes  an  even bet ter  re turn  a t  20 .2  and 11.4  redds/mile,  respect ively .
Reasons for this recent upswing are likely a combination of the US-Canada
treaty limiting harvest for north migrating stocks off Alaska and Canada,
improvements in passage on mainstem  Columbia River dams, better than average
water  f lows in  recent  years  and higher  spi l l ing ra tes  to  ass is t  migrat ing
smolts ,  bet ter  ocean survival ,  e tc . .

B. Habitat Problems - Limiting Factors

In addition to passage problems at Columbia dams, the John Day River has
been affected by a variety of man’s activities that have impacted salmon and
steelhead production. Placer mining in the late 1800’s left many streams
with  l i t t le  or  no shade,  h igh s i l t  loads ,  and diver ted  f lows.  Later ,
dredging overturned the stream channels in the larger streams, changing
stream courses ,  s i l t ing gravel , and destroying stream cover. Inactive mine
sites and their settling ponds continue to release turbid flows, some known
to contain toxic heavy metals.

More recently, livestock overgrazing, water  withdrawals  for  i r r igat ion,
landowner clearing, road building, logging, and channelization created
further fish habitat problems by disturbing or destroying riparian
vegetation, and destabilizing streambanks and watersheds. The results are
wide, shallow channels: low, warm summer flows; high turbid spring flows;
high sediment loads: and decreased fish production.

Recent improvements have been made to the habitat including screening
i r r i g a t i o n  d i t c h e s , streamside fencing and instream fish habitat work, and
removal of some passage barriers. Much remains to be done, however, to
return the John Day to its once productive state.

Based on information from stream habitat surveys, the John Day spring
chinook research study (Lindsay 1986), and the ODFW district fish biologist,
factors limiting anadramous production are juvenile rearing and adult
holding areas for spring chinook and juvenile rearing areas for summer
s tee lhead.  Habitat factors which affect production are 1) l imited access to
spawning and rearing areas due to natural or manmade passage barriers, l

2) l ack  o f  r i pa r i an  cove r ,  3) l a ck  o f  hab i t a t  d ive r s i t y ,  and  4) wa te r
withdrawals (Table 5). These factors affecting fish production are
discussed:
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1. Passage Barriers Falls and irrigation dams are blocking or delaying
upstream passage of adults into areas of suitable spawning and rearing
hab i t a t .  In addition, juvenile steelhead and spring chinook are blocked
from suitable rearing habitat,  particularly from some tributaries where
juveniles are attracted during low summer flows.

2. Lack of Riparian Cover Heal thy r ipar ian areas  represent  a  vi ta l  par t
of the watershed and provide multiple functions - nutrient cycling,
shading,  bank s tabi l iza t ion,  water  s torage,  f i l t ra t ion and re tent ion
cover, and wildlife values. Disturbance of riparian areas by livestock
grazing,  road bui lding,  logging,  c lear ing, and channelization has caused
major impacts on watersheds and associated fish and wildlife habitat.
Major fisheries habitat quality problems caused by lack of good riparian
areas  include:

a. increased water temperatures High summer temperatures, frequently
exceeding 80 F, reduce rearing habitat,  displace salmonids, increase
competition from warmwater tolerant species such as dace, squawfish,
and suckers, and impair growth and survival. A healthy riparian
canopy reduces solar insolation during summer and insulates many
streams from winter freezing, thereby affecting overwinter survival
of fish and aquatic life (Bottom et al.  1985).

b. changes in timing and rate of peak and minimum flows Reduction of
riparian vegetation decreases the capacity of a stream’s aquifer to
retain water during high flows and its gradual release during low
summer flows. This-a l ters  s t ream f low discharge,  and intensi f ies
winter and spring flooding, and extreme low summer flows.

C. decreased bank stability and adverse channel morphology changes
Unstable banks with frequent cave-ins and shifting substrate
dest roys  habi ta t  for  aquat ic  l i fe  and reduces  product ivi ty ,
increases sedimentation, reduces fish hiding and rearing cover from
undercut banks and decreases a stream’s ability to filter sediment
and debris. Channel shape changes from narrow, deep channels to
wide, shallow channels, reducing usable fish habitat.

d. decreased abundance and diversity of aquatic organisms and food
resources for salmonids Loss of riparian cover alters and reduces
production of aquatic invertebrates through reduced detritus,
increased temperatures, increased turbidity and sedimentation, and
al tered subst ra te  and f low pat terns .  There is also a reduction of
aquat ic  and ter res t r ia l  insects  and benthic  inver tebra tes  associa ted
with the loss of large woody debris and gravel and rubble substrate
(Bottom et al. 1985).

e. increased sedimentation Increases in fine sediment through loss of
root structure and surface vegetation cause direct mortality through
smothering of eggs, reduces winter survival of juvenile salmonids
through embeddedness of cobble and boulder habitats, cements
spawning gravels, reduces foraging efficiency of salmonids because
of high turbidity, decreases aquatic food production, and decreases
pool area for juvenile rearing and adult holding sites.

12



f .  increased winter ice conditions Increased anchor and surface ice
can accelerate erosion on streambanks and cause physical damage to
rearing juvenile through 1) de-watering of streams from ice jams,
2) s t randing of  f ish  in  de-watered s ide  channels ,  3) col lapse  of
snow and ice causing death by suffocation or crushing, and
4) f reezing of  eggs  or  reduct ion of  water  in terchange,  res t r ic t ing
the oxygen supply to eggs.

3. Lack of  Habi ta t  Divers i ty  Salmonids  require  a  divers i ty  of  r i f f le  and
high quality pool areas to meet freshwater life history requirements for
spawning and rearing. Disturbance of stream channels and associated
riparian zones has resulted in wide, shallow channels with low
p o o l : r i f f l e  r a t i o s .  Removal of woody debris and change in channel
morphology by logging and channelization has resulted in loss of cover
in the form of boulders, submerged logs, undercut banks, and overhanging
vegetation necessary for juvenile salmonid  resting and escape cover, and
sedimentation of cobble and boulder substrates.

4. Water Withdrawls Over 4500 water rights have been issued, primarily
for irrigation and mining purposes, since the 1860’s.  Although current
water rights are approximately 76% of the annual basin discharge, there
is insufficient flow on many streams to satisfy all water rights and
minimum streamflows. Due to the seasonal distribution of runoff, water
uses for irrigation and minimum stream flows for fisheries conflict
during low summer flows. Water withdrawals compound water quality and
temperature problems for salmonids, a n d  r e s t r i c t  h a b i t a t  u t i l i z a t i o n ,
particularly in the Upper Mainstem and Middle Fork subbasins, during low
flow years.

IV. GOALS AND OBJECTIVES OF HABITAT IMPROVEMENT PROGRAM

The goal of the John Day Basin habitat improvement project is to restore
watershed,  r ipar ian, and instream conditions to optimum, to maintain wild
gene pools of spring chinook and summer steelhead runs, and maximize
production.

A. Project Objectives

Project objectives to maximize fish production in order. of importance are
identified below (Table 5).

1. Passage Barriers Improvement of access to spawning and rearing habitat
for steelhead and chinook over natural (i.e. waterfall) and manmade
(ie. i r r igat ion dams, culver ts)  i s  a  h igh pr ior i ty  object ive  for  the
John Day Basin. Passage improvement projects completed in 1987 on Deer
and Fivemile  Creeks, tributaries of the North Fork of the John Day
improved passage at 2 waterfall barriers opening an additional 35 miles
of suitable spawning and rearing habitats for summer steelhead. Other
passage barriers have been identified for passage improvement on
tributaries of the mainstem.

13



Table 5. Habitat Factors Limiting Production of Spring Chinook and
Summer Steelhead in the John Day Basin

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

P r i o r i t y  Problem Treatment Technique

---------------------------------------- ----------------------------------------

1

2

3

4

Access passage improvement

Lack of Riparian Cover
a. temperature
b. water flow
c.  bank s tabi l iza t ion
d. food production
e . sedimentation
f .  w in t e r  i c ing

Fencing
Instream s t r u c t u r e s
Planting

Lack of Habitat Diversity Fencing
Instream s t r u c t u r e s

Water Withdrawals - - -

------------------------------------------- -------------------------------------
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2. Riparian Recovery A combination of fencing and instream structures
will be implemented to enhance riparian recovery by restricting
l ivestock grazing,  s tabi l iz ing act ively  eroding banks,  ra is ing the  water
table ,  and increas ing channel  s tabi l i ty .  Fencing along the riparian
corridor is located a minimum of 20 feet from the streambank to exclude
livestock and allow banks to revegetate. Riparian plantings with grass
seed and shrubs are planted to accelerate vegetative recovery on
severely eroded sites and restore areas disturbed by heavy equipment and
c o n s t r u c t i o n  a c t i v i t i e s .  SCS personnel estimate plantings can advance
riparian recovery by as much as 5 to 10 years over natural vegetative
recovery in the John Day Basin. Seed mixes and shrubs are selected that
provide good root structure, n i t rogen - f ix ing  capab i l i t i e s  fo r  r ap id
establishment of cover, and large amounts of foliage for surface
s tabi l iza t ion and cover .

Instream st ructures  are  located to  s tabi l ize  act ively  eroding banks ,
raise water tables in incised channels, and reduce stream channel
erosion. Je t t ies ,  riprap, juniper  riprap, weirs ,  boulder  p lacements ,
and large woody debris are used to provide bank protection as well as
f i sh  hab i t a t  bene f i t s .  Bank protection techniques are necessary on
severely eroded sites to promote vegetative recovery and protect fences
from being lost during high water, prior to establishment of a stable
r ipar ian zone. Appendix A provides examples of technical specifications
used in construction contracts for fencing and instream structures.

Additional benefits of riparian recovery will be sediment retention,
increased stream shading reducing temperature extremes, better retention
and seasonal distribution of runoff, nutrient cycling, woody debris,
n u t r i e n t  c y c l i n g ,  e t c .

3. Increase Habitat Diversity The same combination of instream structures
and riparian recovery will also provide increased habitat diversity and
complexity for rearing juveniles. Instream st ructures  such as  log or
boulder placements provide benefits of quality pool area, and resting
and rearing cover.

Additonal habitat diversity will be provided as riparian vegetation
increases and streambanks stabilize. As natural stream morphology and
riparian vegetation are restored, microhabitats of large woody debris,
pools, undercut banks, and overhanging vegetation will create the
var ie ty  of  s t ream depths ,  veloci t ies ,  substra tes ,  cover ,  and food
sources used by salmonids.

B. Strategy for Implementation

Prioritization of habitat projects for implementation is based on the
fol lowing factors:

Species of emphasis The two stocks of emphasis for habitat work in
the John Day Basin are spring chinook and summer steelhead. While
resident trout and other species may benefit, the  projec t  objec t ives  are
to increase production of both anadramous species through improvement of
juveni le  rear ing and adul t  holding areas .  Dis t r ibut ion of  spr ing
chinook and summer steelhead in the John Day Basin is displayed in Table
6 and shown on Figures 2 and 3.
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Table 6. Estimated Spawning and Rearing Distribution of Spring Chinook
and Summer Steelhead in the John Day Basin (percent 1 a/

Sub-basin Spring Chinook Summer Steelhead

-------------------------------------------------------------------------------

Upper Mainstem b/ 18 16

South Fork - -  7

Middle Mainstem c/ - -  4

Middle Fork 24 30

North Fork 58 40

Lower Mainstem d/ - - 3

-------------------------------------------------------------------------------

a/ Information from Errol Claire, ODFW District Fish Biologist

b/ Headwaters to Picture Gorge

c/ Picture Gorge to Clarno

d/ Clarno to Columbia River
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Needs of the fisheries resource - potential smolt benefits An
important  cr i ter ion for  ident i fying pr ior i ty  s t ream reaches  and types  of
treatment techniques is to locate areas that have the greatest resource
need and the greatest potential benefit  for increasing suitable spawning
and rearing habitat for anadramous fish. The strategy of the John Day
BPA habitat program on private lands is to implement projects on areas
that will  provide the greatest and most lasting production benefits in
the shortest time frame possible under the biological and economic
constraints imposed on the program.

Cost effectiveness Projects have been and will  continue to be
implemented in the most cost effective manner possible. Passage
projects have been identified as a highly cost effective technique to
increase production by opening additional spawning and rearing habitat.
Restorat ion of  r ipar ian areas  is  a lso  cost  ef fect ive  due to  i t s
relatively low cost and long term benefits of reducing high summer’
temperature, augmentation of low summer flows, increased habitat
divers i ty ,  and s tabi l izat ion of  s t reambanks.  I t  i s  a  s o l u t i o n  t h a t
mutually meets anadramous fish production needs and private landowner
needs to prevent erosion. Instream s t ruc tures  cont r ibute  to  both
hab i t a t  d ive r s i t y ,  bank  s t ab i l i z a t i on , and provides immediate fish
benef i t s  to  increase  pool  habi ta t  and cover .  Bank s tabi l iza t ion
structures can be necessary to protect investments of fencing on
severely eroded banks. ODFW will continue to implement projects in the
most cost effective manner identifiable and to seek means by which ODFW
can further improve cost effectiveness.

Location within the Basin The preferred approach for implementation has
been to treat streams from upstream downward, and in large contiguous
sect ions  to  provide  for  pos i t ive , cumulative affects in downstream
areas.  Another  factor  af fect ing project  locat ion is  the  locat ion of
ongoing riparian projects (by ODFW and other agencies) within the basin
or on a specific stream. As maximum benefits are realized when large
reaches of streams are treated, efforts will be made to coordinate with
other agencies to implement projects in close proximity to their ongoing
p r o j e c t s .

Landowner acceptance and cooperation Landowner acceptance and
cooperation is necessary on private lands to allow for implementation of
improvement activities.  Factors which may affect landowner acceptance
include a) disruption or interference with ranch management activities,
b) uncertainty or fear of dealing with a governmental agency,
c) p rope r ty  cu r r en t ly  fo r  s a l e , and d) landowner absenteeism. Each
property requires a 15 year lease agreement that places an encumbrance
on the property title and makes a partner of the landowner in
cooperating to achieve mutual goals of fish and wildlife habitat
res torat ion,  r ipar ian recovery, and soil and water conservation. With
the able assistance of the SCS and GSWCD, we have received strong
support of the project.
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Logis t ic  contraints Logis t ica l  const ra ints  a lso  affect  implementat ion
in terms of a) size of the John Day basin - managing projects at great
d i s t ances  apa r t ,  b) a cce s s  t o  s i t e s , c) ag r i cu l t u r a l  p r ac t i c e s  on
pr ivate  lands  and the  abi l i ty  to  f i t  pr ivate  landowner  and f ish  habi ta t
res tora t ion goals  together , d) instream water working schedules limited
to approximately 2 months per year (which can coincide or conflict with
major  ranch act ivi t ies) , and  e) t e chn i ca l  f ea s ib i l i t y .

C. Priori ty Areas

Based on the project objectives listed in section A, 12 streams are selected
in the  John Day basin  as  target  areas  for  f ish  habi ta t  projects ,  and
pr ior i t ized for  t rea tment  (Figure  4) (Table  7) .  These  s t reams are
pr ior i t ized by a  considera t ion of  the  biological  cr i ter ia  of  species  of
emphasis, needs  of  the  f isher ies  resource , the  potent ia l  for- increased smol t
benef i t s ,  and locat ion wi th in  the  bas in .  The two top priority projects are
passage improvement on Rock Creek and Canyon Creek. Next in priority for
habitat improvement projects are the Middle Fork of the John Day River from
Phipps Meadow (RM 72) to Big Creek (RM 39), and the Mainstem from Blue
Mountain Hot Springs (RM 275) to the town of John Day (RM  248). Both are
major reaches for chinook spawning and rearing, and steelhead rearing. The
remaining 10 streams are major steelhead spawning and rearing areas that
have been degraded from logging, agricultural,  and mining practices, and
have a high potential for response to good management practices. Canyon
Creek and Rock Creek have been listed a second time for habitat improvement
projects once passage projects have been completed.

The following discussion will  outline some of the fisheries potential and
planning efforts on the passage projects on Rock Creek and Canyon Creek, the
2 major priority reaches, the Middle Fork and Mainstem of the John Day
River, and the remaining 10 priority streams. Tables 8 and 9 outline
habitat problems on the 12 priority streams and treatment techniques that
will be implemented.

1. Rock Creek Passage - Passage for  s teelhead adul ts  is  par t ia l ly
restricted up to RM 25 over 5 active and 6 inactive (2 to be reactivated
in 1987) irrigation dams (Schumacher 1986). At Harper’s Dam at RM 25,
an 8’ cement dam completely restricts steelhead passage except at very
high flows. No redds were found in a spawning survey conducted in 1986
above Harper’s Dam. Improved passage at 4 irrigation dams would open up
50 miles of former steelhead spawning and rearing habitat.

2. Canyon Creek Passage - Canyon Creek has good water quality, flow,
and temperature characteristics for steelhead spawning and rearing
throughout much of its length. A 60” diameter culvert approximately
160’ in length, located at the mouth of the creek limits adult steelhead
passage in low flow years, and juvenile chinook and steelhead rearing
during low summer flows. The landowner approached ODFW to remove the
culver t , and a draft easement has been written for the project.
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Table 7. Priority Streams for Habitat Improvement Projects in the
John Day Basin a/

P r i o r i t y  Stream Reach Miles (private) Location
--------------_-----------------------------------------------------------------

1 Rock Creek passage

4

4

4

4

I
4

4

4

4

4

4

Canyon Creek

Middle Fork

Mains tern

Canyon Creek
(Mainstem)

Desolation Creek
(North Fork)

Camas/Owens  Creek
(North Fork)

Cherry Creek
(Mainstem)

Parrish Creek
(Mainstem)

Long Creek
(Middle Fork)

Cottonwood Creek
(Mainstem)

Rock Creek
(Mainstem)

Alder Creek
(Mainstem)

Rock-Mountain Creek
(Mainstem)

passage

20

14

8

11

24 .

9

7

8

7

53

9

10

RM 25 to mouth, 4 passage
projec ts

mouth

Phipps Meadow to Big
Creek

Blue Mountain Hot Springs
to John Day

USFS boundary to Hwy 395

Park Creek to mouth

Camas- corners to Owens
Owens-below USFS boundary

Cherry Creek Dam (RM 9)
to mouth

Tamarack Creek to mouth

USFS boundary to Hwy 395

USFS boundary to Hwy 26

Hwy 207 to Olex

Winlock to Hwy 19

Lake Creek to mouth

--------------------------------------------------------------------------------

Total 180

a/ 1988 projects include commitments to landowners for habitat improvement work
on Fox Creek.
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Table 8. Factors Influencing Habitat, and Chinook Salmon and Steelhead
Production in the John Day Basin a/

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Stream Reach Habi ta t  Sta tus  a /  Existing Problems
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Middle Fork

Mainstem

Canyon Creek b/

Desolation Creek

Camas/Owens Creek

Cherry Creek

Parrish Creek

Long Creek

Cottonwood Creek

Rock Creek b/

Alder Creek

poor-fair  (pr ivate)  temperature ,  r ipar ian,  s t reambank
fa i r -good  (USFS) degradat ion,  pool / r i f f le ,  cover ,

flow, channelization, sediment

f a i r

f a i r

f a i r

poor-f air

poor

poor-f air

f a i r

poor-f air

f a i r

poor-f air

Rock-Mountain Creek f a i r

r i pa r i an , sediment, streambank,cover
degradat ion,  pool / r i f f le ,  f low,
channelization

passage, r i pa r i an ,  hab i t a t ,  d ive r s i t y

streambank degradation, gradient,
r i p a r i a n ,  p o o l / r i f f l e

streambank degradation, gradient,
temperature ,  f low,  r ipar ian,  cover
channel iza t ion,  sediment ,  pool / r i f f le

streambank degradation, sediment,
temperature, r ipar ian,  passage,  cover

streambank degradation, flow,
sediment, temperature, riparian,
cover, p o o l / r i f f l e

flow, temperature, sediment,
streambank degradation, cover

streambank degradation, riparian,
channel iza t ion,  f low,  habi ta t
d ive r s i t y

passage, riparian, streambank
degradation, flow, sediment,
incised channel,  temperature

r ipa r i an , streambank degradation,
gradient, flow, temperature, sediment

r ipa r i an , streambank degradation,
sediment, temperature

--------------------_^__________________---------------------------------

Fox Creek c/ poor-f air riparian, streambank degradation,
sediment, temperature

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
a/ Information from Basin Plan (Errol Claire, Rick Rieber, personal

communication)

b/ passage projects  wi th  highest  pr ior i ty

c/ Fox Creek habitat improvement project will be completed in 1988
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-----------------------------------------------------------------------------

Table 9. Habitat Improvement Techniques and Major Constraints for
Priority Streams in the John Day Basin

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Stream

Middle Fork

Mains tern

Canyon Creek a/

Desolation Creek

Camas/Owens  Creek

Cherry Creek

Parrish Creek

Long Creek

Cottonwood Creek

Rock Creek a/

Alder Creek

Techniques

Fencing/Structures

Fencing/Structures

Passage/Fencing/Structures

Fencing/Structures

Fencing/Structures

Fencing/Structures

Fencing/Structures

Fencing/Structures

Fencing/Structures

Passage/Fencing

Fencing

Constraints/Coordination

Landowner Cooperation,
Coordination with USFS, Cost

Landowner Cooperation, Cost

Landowner Cooperation, Small
Ownerships, Town Swimming

Landowner Cooperation,
Coordinate with USFS

Landowner Cooperation

Landowner Cooperation,
Coordinate with BLM

Landowner Cooperation

Landowner Cooperation

Landowner Cooperation,
Coordinate with BLM

Landowner Cooperation,
Logistics, Maintenance

Landowner Cooperation

Rock-Mountain Creek Fencing * Landowner Cooperation

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

a/ Passage projects are highest priority: proposed for implementation in 1988
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3. Middle Fork - The Middle Fork subbasin  produces approximately 24% of
the total spring chinook (1987 - approximately 1600 spawners) and 30% of
the total summer steelhead (1987 - approximately 8000 spawners)
populations in the John Day Basin. In  addi t ion,  i t  has  a  res ident  t rout
population that provides 2000 - 3000 angling days per year. It has been
ident i f ied  as  the  highest  pr ior i ty  s t ream in  the  bas in  for  habi ta t
improvement projects due to its great potential for increased production
and the  present  sever i ty  of  habi ta t  condi t ions .  Low flow, high summer
temperatures, severe bank erosion and sedimentation restrict juvenile
rea r ing .

Approximately 32 miles of spawning and rearing habitat on mixed blocks
of private and USFS land ownership are targeted for habitat projects
(Figure 5). ODFW plans to coordinate extensively with USFS personnel to
provide a comprehensive approach to conducting projects. This will be
done by coordinating work as best as possible in contiguous blocks of
stream reaches: sharing material sources (log and rock); coordinating on
time frames, priorities, and implementation.

4. Mainstem John Day River - The upper mainstem  John Day basin produces
approximately 18% and 16% of the spring chinook and summer steelhead
populations, respect ively .  It  has been identified as the second highest
priority work area for habitat improvement projects due to its great
potential for increased production for both spring chinook and summer
s tee lhead.  Approximately 13 miles of habitat improvement projects have
been implemented between the town of John Day and Blue Mountain Hot
Springs between 1985 - 1987 and have already exhibited impressive
vege ta t ive ,  r i pa r i an , and channel morphology recovery (Figure 6).
Approximately 15 miles of mainstem  river remain, that have great
potential for habitat improvement.

Costs on large systems such as the Mainstem and Middle Fork have cost as
high as  $50,000/mile including f ish  habi ta t ,  bank s tabi l iza t ion,  and
fencing costs. With experience since 1985, the ODFW private lands
program has been working on lowering costs by advertising more
effect ively to  a  wider  array of  contractors :  breaking contracts  into
smaller, more manageable sized contracts that local business can compete
effectively with reduced bonding requirements and lower prices: and
using other techniques to reduce costs.  Also ,  the  d i rec t ion of  the
program has been to place greater emphasis on less expensive riparian
restoration techniques and lesser emphasis on instream structural
improvements, which have more immediate benefits but higher costs.

5. Priority Steelhead Streams - The remaining 10 streams identified in the
priority list  (Table 7) are tributaries of the Upper Mainstem, Middle
Fork, and North Fork of the John Day River. They are major steelhead
producing streams that generally have good numbers of steelhead redd
counts.  Production is limited, however, by lack of juvenile rearing as
a  r e su l t  o f  hab i t a t ,  r i pa r i an , and water quality degradation by past and
present land use practices. Similar to the Middle Fork, some of the
tributaries are in mixed blocks of ownership with the U.S. Forest
Service and Bureau of Land Management (BLM). While streams are listed
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Figure 5. Middle Fork John Day River
Priority reach from Big Creek to Phipps
Meadow. Private landownerships outline with
cross-hatch marks.



Figure 6. John Day River Mainstem  Priority Reach
Highlighted sections are where habitat work was completed 1985-1987



in this plan in general order of priority, an opportunity would be taken
to implement a greater length of stream with habitat projects done in
coordination with another agency. Any changes in the proposed
implementation schedule, however, will involve a formal review process
between ODFW and BPA.

Using this  f ramework for  se t t ing area  pr ior i t ies ,  habi ta t  inventory data
will be used to identify specific needs of each reach.

V. PROGRAM IMPLEMENTATION

A. Program Policy on Implementation

Over 900 miles of streams were originally identified as anadramous fish
streams in the John Day Basin which have the highest priority for habitat
improvement (James 1984). Over 500 miles are on private land. The 12
streams identified in this implementation plan were further refined as
priority areas to target habitat improvement projects in the next 4 years
(Figure 4) . Habitat projects implemented after March 31, 1992 will be
guided by information from the sub-basin plan.

While approximately 180 miles of stream area have been identifited within
the  12 pr ior i ty  s t reams, actual completed work will vary from 40 to 80 miles
of work completed between April 1, 1988 - March 31, 1992. Based on previous
work completed for 1985 through 1987 and the realistic constraints of
working with landowners and logistics, expected implementation will range
from 10 to 20 miles of habitat improvement per year. The additional areas
on pr ior i ty  s t reams are  cont ingency areas  that  wi l l  provide a l ternat ive
s i tes  i f  in i t ia l  lease  agreement  goals  are  not  met .

B. Program Constraints

I n  a d d i t i o n  t o  b i o l o g i c a l  c r i t e r i a , realtistic constraints of landowner
acceptance and cooperation, and logis t ics  are  recognized as  factors  l imi t ing
program implementation on private lands. Based on past experience on
private lands, landowner acceptance in the John Day Basin has been highly
va r i ab le .  While it  is a biological priority to implement habitat work on
upper reaches and work downstream, and to work on streams with the greatest
potential benefit  with both species of emphasis, actual implementation in a
given budget period is highly dependent on landowner acceptance for the
ta rge t  a reas .  Table 10 shows an approximate schedule for implementation on
private lands in the John Day Basin for April 1, 1988 through March 31,
1992, given the combined criteria of biological priorities and program
cons t r a in t s .

In addition, commitments have been made to landowners to complete projects
in 1988, that complement work completed from 1985 through 1987 (Table 7):
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Fox Creek - Approximately 10 miles of habitat improvement work has been
completed on major spawning and rearing areas for summer steelhead on Fox
Creek, a major tributary of the North Fork, from 1985 - 1987. Lease
agreements and addendums have been signed or are pending signatures with 3
landowners on 3 additional properties on Fox Creek. These properties will
complement existing habitat work and add an additional 6 - 8 miles of stream
enhancement into the programs. The Fox Creek fish habitat improvement
project provides an excellent example of implementing work on a large
contiguous reach of a steelhead stream, with 16 miles of stream restoration.

VI. IMPLEMENTATION SCHEDULE AND COSTS

Table 10 shows an approximate schedule for implementation and costs of
projects in the John Day Basin on private lands. These projects are subject
to landowner acceptance and cooperation, logistics, and access to stream
s i t e s .  Other streams in the priority list may be substituted or
interchanged with this schedule, with BPA approval, given opportunities that
may arise with other land management agencies, such as the Malheur National
Fores t .  Costs are also subject to modification, as stream surveys are
completed that identify specific habitat problems.

VII. BENEFITS

A. Fisher ies
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Tabie 10. Schedule of Habitat Improvements in the John Day Basin
on Private Lands, April 1, 1988 - March 31, 1992 a/

-----------------------------------------------------------------------------------------  

Streams
FY Stream Smolt Fence  P l an t i ng  Instream Wate r  Pas sage  To ta l
Year Miles Benefits Structures Develop cost 

CHS d/ STS d/ b/ b/ b/ C/

Fox 88 6 3900 --
Canyon 20 6500 --
Rock 50 16,250 --
Middle Fk 2 1300 5860
Mains tern 2 1300 5860

14
- -
- -

3
3

-- --
-- --
- -  --

2 2
- - 2

M i d d l e  F k  8 9  3 1950 8790 8 2 2
Mainstem 2 1300 5860 4 - - 1
Canyon 2 1300 -- 4 - - 1
Desolation 11 7150 -- 22 - - 2

M i d d l e  F k  9 0  5 3250 14,650
Camas/Owens 5 3250 --
Cherry -4 2600 --

10 2 2 5 - - 200,000
10 - - 2 5 - - 160,000

a - - 2 5 - - 150,000

Middle  Fk 91  5 3250 14,650
Parr ish 5 3250 --
Long 6 3900 --

10
10
12

2 2
- - 2
- - 2

5 - -
- - 1
- - 4
- -  - -
-- --

4 - - 141,000
4 - - 90,000
2 -- 50,000
6 - - 231,000

5 - - 200,000
5 - - 1 6 0 , 5 0 0  
6 - - 160,000

146,180
22,686

157,086
101,683

84,126

-----------------------------------------------------------------------------------------

a/ All work and costs contingent on landowner approval, logistics and access to
s t ream si tes

b/ Miles of fence to build, streambank to plant,  or stream to be treated with
s t r u c t u r e s

c/ Costs based on administration costs plus the following:
1) fencing = $5000/mile  (one lineal mile)
2) p l a n t i n g = $l000/mile
3) instream s t r u c t u r e s  = $20,00O/mile  large streams

= $10,000/mile  small streams

d/ Smolt capacities with enhancement (numbers of smolts)
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Table 11. Preliminary Estimates of Fishery Benefits from Habitat
Enhancement Projects in the John Day Basin

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
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B. Other Benefits

In addition to increased fish production, habitat improvement projects will
increase other benefits for water quality and quantity, reduced
sedimentation, re-establishment of riparian vegetation, and increased use by
wildl i fe  species .

The combination of instream structures and restoration of riparian
vegetation will restore streambanks to a healthy, productive condition.
Vegeta t ive  root  s t ructure  s tabi l izes  banks , whi le  surface vegetat ion f i l ters
overland flows, trapping sediment and debris. Woody debris falling into the
stream creates pools and reduces water velocity. Vegetation and instream
structure  a lso  ra ise  the  water  table  and re ta in  water ,  creat ing a  less
severe seasonal distribution of water flow. Riparian vegetation also shades
the s t ream and cools  water  temperatures  for  aquat ic  l i fe .  Leaf  l i t ter  and
terres t r ia l  insects  fa l l ing in to  the  s t ream improves  nutr ient  cycl ing.
Ripar ian zones  are  essent ia l  for  wi ldl i fe  species  and provide  essent ia l
habitat for approximately 288 of 363 total wildlife species, for water,
food, cover, migration corridors, etc. (Thomas et al.  1979).

VIII. MONITORING

Monitoring procedures have been and will continue to be an integral part of
the John Day Basin habitat improvement program. Baseline information is
collected through:

A. Physical stream measurements to document vegetative and stream morphology
changes. Two types of surveys include:

1. physical inventory walk-through surveys measuring pool:riffle ratio,
stream side vegetation, cover, subst ra te ,  and pool  qual i ty

2. transects using compass and rod measuring stream depth, width, channel
configuration, overhanging banks, and stream shading

B. Photopoints to document vegetative changes in riparian recovery and
stream morphology.

C. Stream temperature ‘and solar insolation on selected stream reaches to
document temperature regimes and changes in response to canopy cover.

D. Steelhead redd surveys on tributaries receiving passage projects.

E. Bird surveys on selected stream reaches to document overall ecological
changes with changes in vegetative recovery.

Once baseline information has been collected and used to assess fish habitat
problems, and fencing and instream projects have been implemented,
subsequent surveys are conducted at regular intervals to document changes.
While intensive biological surveys will not be done as part of this program
to document changes in fish populations, projects done on Camp Creek, Deer
Creek, and Clear Creek indicate a positive response in fish populations to
t reatments .
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Appendix A - Technical Specifications
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