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CHAPTER 1
Introduction

Goals

The Coos Bay Lowland Assessment and Restoration Plan is based on
condition assessments of lowland tributary streams of the Coos estuary
along with input from affected landowners. The overall goal of the pro-
ject is to develop and a strategically-planned watershed restoration pro-
gram at the sub-basin level that aims to:

Restore and maintain watershed processes that allow for
habitat connectivity, sustained populations of anadromous
fish, and other ecological functions.

This document is arranged to provide the following pieces of informa-
tion. Chapter 1 is an introduction to the development and purpose of
the Coos Bay Lowland Assessment and a general description of the Coos
Watershed area and its history. Chapter 2 includes a discussion of each
of the survey components that were used to inform the assessment and
is then broken out into sections containing each sub-basin’s assessment
data. Chapter 3 includes an introduction to the restoration strategy
overall, and is then also broken out into sections pertaining to each sub-
basin’s restoration opportunities. The sub-basin sections in Chapters 2
and 3 are intended to be independent from the other sub-basins, allow-
ing readers to focus on one sub-basin at a time. Appendices include
supplemental information about survey methods, data and notes used
in calculations, standards and protocols, and other information useful
in understanding watershed conditions.

Assessment and Restoration Plan Process

This assessment process is a unique and important opportunity to en-
gage public and private property owners in the Coos Bay Lowland sub-
basins in providing input into the development of a plan to improve wa-
ter quality and habitat important to many marine and freshwater spe-
cies, as well as human quality of life. The identification of current wa-
tershed conditions, potentials, and priorities will improve chances for
successful restoration. The restoration of watershed processes, and
habitat connectivity, in particular among freshwater and estuarine habi-
tats, is central to improving salmonid habitat quality, diversity and
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guantity, thereby increasing the availability of fishery resources in the
region. Improved water quality will also benefit the local shellfish
growing industry, as well as domestic water uses.

The Lowlands Assessment and Restoration Plan is consistent with, and
complements the Oregon Plan for Salmon and Watersheds goals to pro-
tect and restore marine resources and recover species under the Endan-
gered Species Act (ESA). The development of the watershed assessment
and identification of restoration priorities is consistent with the ap-
proaches utilized in the Oregon Watershed Assessment Manual. The
Lowlands Assessment Advisory Committee has provided guidance in
the process of prioritization, and intensive outreach to Lowland land-
owners has supplemented the Assessment with a suite of landowner
concerns and goals.

\ Figure 1-1

{ Haynes Inlet
and Coos Bay
from upper
Palouse (photo
CoosWA)

Physical Setting

Oregon Coast Range

Spanning 200 miles along the Pacific Ocean, the Oregon Coast Range is
defined by a 30-40 mile wide swath of moderately high mountains av-
erage 1,500 feet in elevation. Slopes and drainage basins are consis-
tently steep through the range, approaching 50° in many localities. Pa-
cific storms buffet the range in the wet, winter months and support
thick forests of Douglas fir and hardwood species. The average annual
rainfall in the range is over 100 inches per year. Once home to an abun-
dance of trout, salmon, and other fish, rivers and streams in the Coast
Range now harbor a small fraction of the original aquatic population.

Coos Bay Lowland Assessment Chapter 1 3



Geology

The Oregon Coast Range is a belt of uplifted land overlying the sub-
ducted Juan de Fuca plate. The land is composed of accreted oceanic
sediments - mostly older marine sediments and sands, clays, and muds
eroded from ancient mountains to the south and east. Deposited on the
ocean floor in a great trough from the Klamath Mountains to Vancouver
Island, these sediments were uplifted by the force of colliding conti-
nents and eroded once again creating relatively wide river mouths. This
regionally extensive marine sandstone and siltstone is commonly re-
ferred to as the Tyee formation, and is vulnerable to soil erosion proc-
esses. The Lowlands Assessment area lies entirely within the Tyee unit.

Upland topography in the Coast Range consists of convex ridge tops
characterized by small soil slips and landslides (Roering et al., 1999).
At the base of these steep sideslopes, in unchanneled valleys, soils ac-
cumulate and thicken over long periods and become saturated during
rainfall events. The combination of thick soil and frequent saturation
lends itself to episodic shallow landsliding (Heimsath et al., 2001).

Coos Bay Lowlands

Three Hydrologic Unit Code (HUC) fifth field watersheds drain into the
Coos estuary: the Millicoma River, South Fork Coos River, and Coos
Bay Lowland tributaries. It is the Coos Bay lowland streams, six in total,
that are the focus of this Assessment and Restoration Plan. Figure 1-2

Legend

N Major rivers

D Assessment sub-basins
. Coos watershed

6 Miles N
e ™ e |
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Figure 1-3
Coho life
cycle

outlines the stream sub-basins in red. The average sub-basin size is
6,415 acres, and the mainstem streams are typically 10 to 25 kilometers
in length, drain into either an embayment or tidal slough, and are fre-
guently tide gated. These stream systems have urban or rural residen-
tial land uses at their intersection with the estuary, agricultural uses in
the valleys upstream, and non-industrial or industrial logging in the
hills above their valleys. In their natural state, before settlement, these
Lowland streams were sinuous and marshy, and providing highly pro-
ductive rearing areas for juvenile coho.

Fish

The Coos estuary supports important fishery resources. Five anadro-
mous species of salmon and trout, (i.e., coho, Chinook, steelhead, sea-
run cutthroat trout, and chum) Pacific lamprey, and a wide range of
coastal species use its various habitats.

This assessment focuses primarily on coho spawning, rearing and mi-
gratory habitat conditions and factors influencing those conditions. The
coho life history cycle, summarized below and illustrated in Figure 1-3,
is a key backdrop to assessment data analysis and planning watershed
management.

san. Coho smolts typically mi-
: Apr. grate to sea in the spring
of their second year,
spend 16-20 months rear-
ing in the ocean, and then
return to freshwater in
the Fall (October to Janu-
ary) to spawn as three-
ot. year-old adults. Egg to
smolt survival is typically
2-3%. Coho typically seek
small, relatively low-
san. gradient tributary
streams for spawning and
juvenile rearing. Ideal
spawning gravels are gen-
July erally pea to orange-sized,
and maintain cool, clean interstitial spaces for eggs and emerging
young. Over-wintering habitat is primarily in off-channel alcoves and
beaver ponds where juveniles can find protection from high-velocity
flows. In general, coho prefer complex instream structure, i.e. large
wood, and shaded streams for rearing.

g
Spawn 1)

Eggs

“e#7 migration

Ocean
L adults

Ocean  gmolt
juveniles _——- _'

e
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A returning adult coho may measure more than two feet in length and
weigh an average of eight pounds. After the first summer at sea, a small
proportion of the males reach early sexual maturity and return that fall
as two-year-old “jacks.” These jack returns have proven to be a fairly
accurate predictor of adult abundance the following year, and serve as a
key component for setting ocean coho fishing regulations.

250,000 T 90%  Figure 1-4
[ 1 Oregon Coastal
200,000 & /\ + 40% ESL? Wild Coho
. / \ ] Spawner Abun-
150,000 + 1 30%  dance 1990-2004
: / : (ODFW, 2005)
100,000 1 20%
50,000 | /\/\4/\ 1 10%
VA ———— A V)
PFHEN PPN D &
FFFF LS FEL ST

Coastal Oregon Coos Watershed

On average about one-fifth (see Figure 1-4), and as much as 43%, of
coho salmon on the Oregon Coast Evolutionarily Significant Unit (ESU)
pass through the Coos estuary during their coastal migration (ODFW,
2005), and one Lowland tributary stream, Palouse Creek, often has the
highest coho spawning densities in Oregon. Although the Oregon Coast
coho ESU has been listed in the past as threatened under the Endan-
gered Species Act, it is currently not listed. A factor in the delisting deci-
sion was the demonstrated willingness of the state of Oregon and its
citizens to implement land management actions that help to rehabilitate
freshwater salmon habitat.

In the past, many coastal waterbodies were stocked with hatchery re-
leases to bolster ocean fisheries. Most releases in the Lowland area,
ending in the late 1980’s to 1990’s, were smolts released from small ac-
climation sites. The later years of hatchery releases were locally founded
broodstocks.

Although not directly associated with the Lowland Assessment surveys,
CoosWA has installed live fish traps on Larson Creek and, later, Palouse
Creek. The purpose of the traps is to study, post tide gate replacement,
the productivity of these streams and effects on the coho life cycle. Dur-
ing the 2004 — 2005 season, the Larson trap caught 27 coho, with a fi-
nal estimate of 273 adults and jacks per kilometer. Estimates of smolt
populations, based on 2005 trap data, are 2700 coho, 678 steelhead,
and 850 cutthroat.

Coos Bay Lowland Assessment Chapter 1 6



Wetlands

Wetlands provide many important functions in a watershed, including
water quality improvement, flood water attenuation, groundwater re-
charge and discharge, and fish and wildlife habitat. Wetlands are usu-
ally connected to a riparian zone, but sometimes occur in higher eleva-
tion areas with no obvious surface connection to a stream.

Water quality is improved by wetlands’ ability to trap sediment and
contaminants. Dense wetland vegetation acts to decrease rate of flow -
allowing sediments to settle. Wetland vegetation can also take up cer-
tain nutrients and some toxins, thereby improving downstream water
guality. The anaerobic environment of many wetland soils breaks down
nitrogen compounds and keeps other compounds in a non-reactive
form. However, the ability of a wetland to provide this function is lim-
ited.

Wetlands alleviate downstream flooding by storing, intercepting, or de-
laying surface runoff. Wetlands within the floodplain of a river can hold
water that has overtopped river banks. Floodwater desynchronization
occurs when wetlands higher in the watershed temporarily store water -
reducing peak flows. The most

effective wetlands at providing
desynchronization are generally
located in the middle elevations
of the watershed; these wetland
locations are far enough away
from the receiving water to cre-
ate delay, but are low enough in
the watershed to collect signifi-
cant amounts of water.

Note: Floods help shape aquatic
habitat by impacting channel mor-
phology, sediment transport and
deposition, and adjacent stream
vegetation. Habitat quality for fish
and other aquatic organisms also
is formed by the interaction of
these elements.

Wetlands, intimately associated with groundwater, can function to re-
charge the underlying aquifers. Wetlands are sources of groundwater
discharge that may help extend streamflows into the drier summer
months.

Wetlands support fish and other wildlife by the functions described
above - water quality protection and channel stability, as well as provid-
ing habitat themselves. Estuarine wetlands provide important feeding
and holding areas for outmigrating salmon smolts (OWAM, 1999).

Both tidally-influenced estuarine wetlands and river-sourced freshwater
wetlands occur in and around the Lowlands area. Prior to Euro-
American settlement in the 1800’s (see Settlement on page 10), the
Coos estuary, as shown in Figure 1-5, extended as fingers into the
mouths of the six sub-basins covered by the Coos Bay Lowlands Water-
shed Assessment. Subsequent to settlement, these areas were diked,
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causeways were built for roads and railroads, and tide gates were in-
stalled at the stream mouths to prevent saltwater flooding during high
tides while facilitating drainage during low tides. However, it is im-
portant to understand the historical extent of wetlands to understand
underlying hydrological processes; to work with natural drainage pat-
terns in restoration and infrastructure improvement projects; and to
identify potential wetland restoration actions.

,,,,,

Legend

Sub-basin Boundaries

<[]

Streams

Shoreline

Historic Wetland Indicators

[ ] Freshwater Hydric Soils
[ ] Estuarine Hydric Soils
O) Headoftide (inferred)
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A wetland rehabilitation project is located near the mouth of Larson
Creek and smaller wetlands occur at the mouth of Willanch Creek.
Other, marine-sourced wetlands, are found on the bay side of the Pa-
louse tide gate, the Kentuck tide gate, along the shore north of Echo
Creek, and extensively along North Inlet west of highway 101. See
Chapter 3 for more discussion of wetland restoration.

Estuary

The Coos Bay estuary is approximately 13348 acres. It is a drowned
river mouth variety, where winter floods discharge high volumes of
sediment into and through the estuary. In summer, seawater inflow
dominates the estuary due to low streamflow. The Coos Bay estuary is
designated as a Deep Draft Development estuary under the Oregon Es-
tuary Classification system.

The bay portion of the estuary is characterized by broad mud flats
which are exposed to the air at low tide and flooded by a mix of salt and
fresh waters at high tide. Sediments carried from the mountains by the
river are deposited in the upper bay and along the edges of main chan-
nels, while finer particles of silt and clay drift farther to the edges of the
flats near the fringing marshes. Marine sand carried along the ocean
front in the "longshore current” is swept into the estuary on incoming
tides and may be deposited as far as several miles upstream. Coos Bay
has a relatively large bay as part of its estuarine system.

Sloughs, of which the Coos estuary has many, are low-gradient tributar-
ies to the main bay and river channels. They have little freshwater in-
flow. Tidal flushing may not be as complete as in parts of the estuary
that are closer to the ocean or main channel. Generally, sloughs consist
of meandering channels that wind through fringing marshes and across
mud flats to the main bay. It is these small channels that, when unre-
strained, brought the tide up into the marsh and to the edge of the for-
est. All mainstem streams in the assessment area display slough char-
acteristics near their confluence with the estuary, however altered by
land use practices such as tide gates, dredging and diking. In the past
these sloughs and streams were generally deeper and navigable by boat.

Estuaries are important for adult salmon, providing the necessary tran-
sition and holding areas for the fish before they begin their upstream
migration. Estuaries also serve important functions for smolts, espe-
cially coho, by providing shelter from high flows while the juveniles pre-
pare for their ocean phase.

Coos Bay Lowland Assessment Chapter 1 9



Human Impacts

Characterizing pre-European lifestyles and settlement patterns help to
understand human impacts to the landscape, and how conditions have
changed overtime.

Native Americans

Natives lived in numerous villages along the Coos River and estuary.
Apart from marriages, these villages were largely independent of each
other. Groups would migrate between more permanent winter homes
along the river and estuary, and their seasonal camps farther upriver to
follow the migration of salmon and lamprey and to harvest particular
plants for food, tools, medicine and clothing. Fish and berries were
dried and stored for other seasons of the year. The main staples of the
Coos were fish, berries with occasional bear, venison or elk. Before sig-
nificant trading with Europeans began in the early 1800’s, everything
the natives used was collected or developed from the local environment
(although some trading between regions occurred, e.g. chirt found in
the lower Coquille area was sought after for arrowheads).

The Coos tribes were known to be more docile than their neighbors to
the north and south, and it was noted that these natives enjoyed a sur-
prising amount of leisure time. Their initial encounters with whites
were generally non-combative, however, after the 1856 Rogue River
War between the whites and the natives there, all south coast tribes in-
cluding the Coos, were forced to move to a fort near the mouth of the
Umpqua River, and later to Yachats. A small number of Coos eventually
moved back to the Coos Bay area either marrying into non-native fami-
lies, or hiding from authorities with relatives that were married
(Douthit, 1999 and CTCLUSI, 2006). In her book of memoirs, Ines Nel-
son (1978) mentions that Indians were still living in the Haynes (Pa-
louse and Larson Creeks) area until the 1870’s.

Settlement

European settlement had begun in the Coos Bay area by 1850, and in
1853 the Coos Bay Commercial Company was formed to promote white
settlement of the area. Fueled by commercial interest in resource ex-
traction and the potential for an excellent harbor, Coos Bay flourished
rapidly. Initially, coal was the primary draw. The first coal mining in the
watershed began in the 1850’s and peaked in 1874 with 44, 857 tons
shipped to San Francisco that year. The lumber industry, however, im-
mediately surpassed coal mining in importance. Coos Bay lumber began
shipments to California as early as 1854 (Case, 1983), and eventually
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became the world’s largest forest products shipper in world. As the port
grew, ship building also became a major industry in Coos Bay.

Workers in the mines, forests, mills and ship-building industries fanned
out with their families to settle the fertile land surrounding the bay,
sloughs and rivers. The Homestead Act of 1862 required settlers to
show proof of farming activity in order to hold their homestead claim.
As a result, the valleys, fertile with alluvial soil, were quickly cleared and
cultivated for myriad crops. Fruit orchards, especially apples, were usu-
ally one of the first farming endeavors which laid claim to the land.
Other crops included grains, roots, berries, and domestic grasses for
pasture. Potatoes, if fields were rotated, were very lucrative, as well as
dairies and creameries which flourished along the waterways. All farm
products for market were transported by boat to Marshfield and Empire
City, and many were shipped by the ton to San Francisco (Nelson,
1978).

Until a railroad was built that connected the Coos Bay area to the Co-
quille River, in 1893, easier access to the fast-growing markets of Coos
Bay gave Coos Bay farmers an advantage over their Coquille counter-
parts, and resulted in a relatively faster pace of land cultivation. The
Coos Bay Lowlands area was especially known for its excellent farms
and large amounts of produce shipped to market as a result of much la-
bor and expense to bring these lands into cultivation. (Dodge, 1969)

Before the automobile age most transportation in Coos County was by
boat. The farmers who lived in the Coos Bay drainage journeyed to town
by steamboat or by gasoline launch. Between 1901 and 1930 passenger
travel on the Coos River averaged almost 30,000 people per year. Roo-
sevelt Highway was approved in 1921, southwestern Oregon portion
completed in 1927. The Roosevelt ferry was put into operation in 1924
for highway traffic across the bay. (Case, 1983)

A fire in 1868 burned 300 thousand acres of forest in much of what is
now the Elliot State forest. Many of the old pictures taken during the
settlement days in the Lowlands area show tall snags towering over the
undergrowth on the hills surrounding the bottom land — indicative of
the fires. Besides the fires, most timber in the ridges remained the same
until 1951 when it was bought by Weyerhauser Timber Company (Youst,
2003).

Surveyor’s notes from 1919 provide some description of the Lowlands
vegetation and land uses in the valley bottoms and lower slopes at that
time. The bottom land was being drained for cultivation by means of
dikes, ditches and tide gates — many still in use today. In many areas
the surveyor labels a salt water marsh and adds that it will be “good for
cultivation when dyked and drained”. Some low-elevation meadows
were described as “stumped” indicating tree stumps possibly left as a
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result of logging, fire, or tree die-off due to hydrologic or tectonic
changes. Other area streams were being straightened, especially in the
lower valley regions, and occasional relic meanders are shown with dot-
ted lines. Many of the lower slopes are described as “slashed and
seeded” — brush cleared for pasture. The notes also indicate problems
with the drainage structures, such as a leaking tide gate at the mouth of
North Slough Creek, and a break in the dike near the mouth of Willanch
Creek, which was also tide gated (Selande and Collier, 1919).

Land Management Impacts

A large proportion of the population settled in what became urban areas
surrounding the estuary, sloughs and rivers. These urban areas are
largely built on filled estuarine tidal marshes. Urban development has
resulted in periodic storm water drainage and sewerage overflows into
the estuary, which, combined with failing septic systems and agricul-
tural run-off have caused high levels of fecal coliform bacteria in water.
This has affected the use of parts of the estuary for recreation, fishing
and oyster cultivation.

Farming and logging practices have affected these basins similar to
other Coast Range drainages. Channelization, draining of wetlands,
dredging, diking and tide gate placement on low-gradient reaches to
create pasture and croplands have eliminated much of the riparian
vegetation, decreased channel complexity and productivity, and inter-
rupted the natural cycle of sediment flushing.

In addition, the cumulative effects of upland forestry activities, such as
riparian tree removal, soil disturbance, and historical large wood re-
moval have damaged salmonid spawning gravels, decreased stream
complexity, increased sediment introductions, and raised water tem-
peratures. Low-gradient reaches are affected by both the adjacent land
use practices and the down-stream effects of upland land use practices.

Several waterbodies in the assessment area, mainly in the sloughs and
lower reaches of streams, are currently listed by the Oregon Department
of Environmental Quality as “water quality limited”. The listings are a
result of fecal coliform levels exceeding standards for beneficial use.
The Oregon DEQ will be completing Total Maximum Daily Loads, and
Water Quality Management Plans for the Coos Watershed in 2006.

Other land uses in the Lowland area include a golf course, rock quar-
ries, and wood treatment plants.
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Stream substrate. Image © Wikipedia.
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Components Assessed

This assessment is based on scientific data gathered in the field, and
background information researched which represents a selection of wa-
tershed processes and land management characteristics. This chapter
describes the relationship between watershed processes and the com-
ponents studied.

Land Use

Understanding land use and ownership help to characterize general
land management issues and objectives. Land use activities influence
the landscape by changing the timing and intensity of natural processes.
Residential development, agricultural practices and forest management
activities have the potential to significantly change the drainage pat-
terns of water by increasing the amount of impervious surfaces. These
issues are farther described in Hydrology, below.

Hydrology

Hydrologic data were used to study major factors within the sub-basin
that have an effect on the local water cycle. These factors included pre-
cipitation, stream flow, land use and water use. They were used to de-
velop a rating of the risks to altering stream flow. In addition to OWEB
WAM hydrology assessment results, we also looked at the Oregon Wa-
ter Resources Department’s water availability and water use allocations
within the lowlands.

In 1996, the Oregon Plan for Salmon and Watersheds outlined the
Coastal Salmon Restoration Initiative which called for the development
of Stream Flow Restoration Priority Areas in which ODFW and OWRD
were to assess all Water Availability Basins (WABSs) in Oregon based on
stream flow and consumptive use issues. Prioritization was based on a
combination of biological factors and consumptive water use. ODFW
identified areas where flow enhancement was needed to support fish
populations. OWRD identified areas where opportunity existed to en-
hance flow based on consumptive water use, or water right permits.

Aquatic Habitat

Aquatic habitat conditions arise from the interactions between land-
form and land use. The CoosWA performed aquatic habitat surveys to
characterize the status of in-stream salmon habitat features. Distribu-
tion and abundance of salmonids within a watershed or sub-basin var-
ies with habitat conditions. Due to the complex life histories of salmon,
different features and areas of the stream system are used during differ-
ent parts of their life cycle. Understanding key aquatic habitat compo-
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nents and their trends is a key step in achieving and maintaining suit-
able conditions.

Agquatic habitat survey data were used to qualify and quantify current
stream conditions. CoosWA surveys were the sole source of information
for the aquatic habitat analysis except where otherwise noted. Survey
data were compared to ODFW salmonid habitat benchmarks, (more on
benchmarks in Appendix A), and resulting analysis will be used to di-
rect and focus habitat restoration efforts. The aquatic habitat survey pa-
rameters used in this assessment include unit type, substrate type, pool
depth, riffle sediment, large wood, and bank stability (in this assess-
ment bank stability data are presented in the Sediment Sources sec-
tions). Channel morphology data were also collected as part of the
CoosWA aquatic habitat surveys - see Appendix B.

Aquatic habitat survey areas were split into reaches within each sub-
basin and assigned a name. A map of aquatic habitat study reaches is
presented for each sub-basin. CoosWA attempted to avoid displaying
the data in a way that will make it useable for regulatory purposes by
conglomerating data into reaches based on valley and channel form.

Wetlands

Assessment of wetland conditions helps to characterize contributing in-
fluences to issues associated with stream-floodplain interaction. His-
toric estuarine and other hydric soils, along with historic vegetation
communities, indicate the extent and nature of pre-settlement wetlands
and inland extent of tidal influence. A rough assessment of current wet-
land conditions provides insight to potential restoration areas. Strategic
wetland restoration could help to improve nearby pasture drainage and
productivity, while improving water quality and fish habitat.

Sediment Sources

Fine sediment, beyond natural background levels, is detrimental to fish
and their habitat in many ways. When substantial erosion occurs
spawning gravels become embedded often causing high rates of egg
mortality. More than 10-15% fine sediment (silt/organics) reduces the
flow of oxygenated water to the eggs (FRS, 2003). In the case of adult
salmon, high concentrations of suspended sediment may delay or divert
spawning runs (Mortensen et al. 1976). Additionally, as pools collect
sediment, depth decreases and solar heating occurs more rapidly.
Healthy pool depths provide important thermal, as well as predatory,
refuge for salmonids. Aggradation, or raising of the streambed, can in-
fluence flow levels, flooding and erosion.

The Sediment Sources component of this assessment evaluated the fol-
lowing four sources of sediment: 1) Bank stability (see aquatic habitat
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survey methods), in which the percentage of stream bank in each sur-
veyed reach was determined as a being either covered or uncovered,
and stable or unstable. 2) Slope stability, in which each sub-basin was
evaluated for % of area at risk of slope failure in four risk categories
from low to extremely high. 3) Road and landing surveys, in which
roads and road drainage features were examined for erosion potential
and compared to ODF Best Management Practices. 4) Stream crossing
capacity evaluation, in which stream crossing sites were rated for their
flow capacity compared to a 50-year event and their risk of failure.
Sediment deposition within the stream channel was also reflected in the
aquatic habitat analysis.

Slope Stability

Unstable slopes often lead to shallow slope landslides and deep seated
soil creeps. It is important to note that landslides are a natural process
that is important to streams by recruiting gravel, boulders, and large
woody debris in to the stream channel. However, acceleration of this
process by human activities can have serious impacts to the aquatic eco-
system. Slope, vegetation, and geology all have direct relationships to
the slope stability of an area.

Presence of mature vegetation is important component of stable slopes.
“There is some evidence that the removal of trees on steep slopes
(greater than 80%) makes an area vulnerable to shallow landslides and
can lead to temporary acceleration of the landslide rate. This vulner-
ability begins when many of the finer roots of the harvested trees be-
come rotten(about 4 years) and ends once the replacement stand has
developed a dense root network (about 30 years for wet portions of the
state)” (OWEB, 1999). Many of the upland slopes in the Lowlands area
are commercial forests on short harvest rotations, most are harvested in
30 or 40 year rotations. Because of this, there may be chronic slope
problems from this type of land management. Adhering to Best Man-
agement Practices during forest harvesting is important to minimize
loss of soil on unstable steep slopes.

Road and Landing Survey

Hydrologic connectivity occurs when road drainage is discharged di-
rectly into channels via culvert outflow or drainage ditch relief near
stream channels (assumed to be within 100 feet). Either one of these
conditions will potentially increase sediment transport volumes and
flood stage elevations downstream.

Road surveys were conducted on the lowland tributaries for three pri-
mary purposes: (1) to identify fish passage impediments at road stream
crossings, (2) to determine the degree of road failure risk, and (3) to
identify locations where hydrologic connectivity of road drainage
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ditches to live stream networks could be altered to filter road sediment
before it reaches the stream.

Stream Temperature

Water temperature is commonly used as an indicator of stream health
for many reasons. According to the Oregon Department of Environ-
mental Quality, “the purpose of the temperature standard is to protect
the beneficial uses of the waters of [Oregon] and to preserve the health
of aquatic ecosystems.” (Boyd and Sturdevant 1997) Water temperature
affects many aspects of stream health, including dissolved oxygen, pro-
ductivity, algae and bacteria levels, as well as the physiology and meta-
bolic rates of aquatic organisms.

The stream temperature standard of 64°F (17.8°C) was identified as the
maximum acceptable level for general salmon and trout use. The goal of
the standard is to maximize the time that cold-water rearing habitat is
available for juvenile salmonids and to minimize the warm water stress
that can occur when these cold-water fish are exposed to elevated tem-
peratures. This standard for water temperature is not an indicator of
the highest levels fish can tolerate, since salmonids commonly live in
streams that exceed 64°F. However, physiological and behavioral
changes often occur in fish when temperatures approach 70°F. Tem-
peratures above 77°F alone can be directly lethal to fish, but tempera-
tures lower than these also affect their metabolic rates and their ability
to reproduce and fight off disease (Oregon DEQ, 2000).

The 7-day maximum is a good method to determine the response of fish
to high water temperatures. Water temperature has a cumulative effect
on fish health similar to a toxin -- the longer fish are exposed to high
temperatures, the lower their chances of survival. Fish can likely endure
one day of 75°F water by eating more or moving into cooler areas, but
an extended period (multiple days to weeks, depending on the fish) at
water temperatures in the mid-70°F or above will cause death due to
breakdown of physiological regulation of vital processes (Roberts, 1973;
Heath and Hughes, 1973).

There are many factors affecting stream temperatures, both human-
caused and naturally-occurring. Human-caused affects can be ad-
dressed through restoration actions, and therefore, are discussed here
in detail. Water withdrawals reduce in-stream flow and velocity, and
both provide more opportunity for solar radiation to increase water
temperatures (Oregon DEQ 2000). Tide gates and dams both act as ob-
structions to the normal flow of a stream, affecting its ability to mix and
flow and can strongly affect stream temperature. Because tide gates
cause freshwater stagnation and restrict tidal inflow, they tend to in-
crease upstream water temperatures (Giannico and Souder, 2005).
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Channel engineering, including straightening, dredging, diking, re-
moval of large wood, rip-rap, and channelizing/culverting affects
stream temperature in several ways. These actions decrease the interac-
tion between a stream and its floodplain. It also reduces the ability for
groundwater to move into the stream, decreasing the additions of bene-
ficial cooling water. Such channelization increases down-cutting, which
lowers the stream surface, again distancing the stream from the flood-
plain and draining ground water adjacent to the stream that could have
a cooling influence. These practices also reduce stream complexity
which can change the stream substrate. Large woody debris plays an
important role in keeping gravel in streams. Wood removal can cause
increased velocities and can wash gravel and cobble downstream leav-
ing bedrock and boulders. Such channel changes can also increase lev-
els of fine silts from erosion and sedimentation can vastly change the
streams ability to dissipate heat energy. (Poole and Berman 2001)

Reduction of upland and riparian vegetation is one of the most influenc-
ing human-caused effects on stream temperature. Activities that de-
crease riparian vegetation and canopy cover have been shown to in-
crease the water temperature of adjacent streams (Newton and Zwie-
niecki, 1996). By reducing the amount of shade on streams, the solar
load to the stream is greatly increased. Of the many factors effecting
stream temperature, direct solar loading is has the greatest influence on
elevating temperatures above natural background levels (Adams and
Sullivan, 1989).

Salmonid Distribution

Fish use extents are important to consider when evaluating conditions
and planning restoration actions based on salmonid habitat require-
ments. This assessment includes maps of fish use gathered from Ore-
gon Department of Forestry and the Oregon Department of Fish and
Wildlife. These determinations will help inform habitat restoration de-
signed to improve conditions for a specific fish species. The most abun-
dant anadromous fish species in the Assessment area are coho salmon
and cutthroat and steelhead trout. Typically, steelhead will utilize
higher gradient stream habitat than coho. Above natural anadromous
barriers, native cutthroat populations are common. The upper extent of
these native cutthroat populations usually defines the end of fish use in
these streams.
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Limiting Factors Analysis

Ecologists and resource managers have used different theoretical ap-
proaches to formulate management plans for watersheds and their fish
populations. Some of the early conceptual frameworks include: Limit-
ing Factors Analysis (Reeves et al. 1989, Nickelson 1992) and Water-
shed Analysis (FEMAT 1993). These were followed in the late 1990s by
Ecosystem Diagnosis and Treatment (EDT) (Lestelle et al. 1996), and
more recently by Ecosystem Management Decision Support (EMDS)
(Reynolds 2002; Reynolds and Hessburg 2005).

This assessment will examine watershed health and determine “bottle-
necks” to coho salmon production in the six lowland sub-basins using
the Reeves et al. method of Limiting Factor Analysis. The premise of the
limiting factors concept is that the upper limit to population size is de-
termined by the habitat resource in least supply. If the amount or qual-
ity of that habitat is increased, the population can theoretically grow un-
til constrained by the next most limiting habitat. This process provides
carrying capacity estimations for spawning, summer and winter habi-
tats based on aquatic habitat inventories and stream temperature data.

Figure 1-3 shows the “bot-

tleneck” to fish produc- T0 ocEAN

tion where the limitation
occurs (A) during winter b
before seaward migration

of smolts, or (B) during
the previous summer. A SPRING SUMMER FALL  WINTER

Thus, improvements to
habitat should be in-
formed by the fish popula- —_ ==
tions and the habitat car-
rying capacity of a stream
based on specific seasonal | B SPRING  SUMMER  FALL WINTER

needs of rearing fish.

Using a biological limiting factors analysis is useful in addressing the
habitat needs of a specific species; however, the risk of this approach is
that restoration planning would focus on treating the symptoms of wa-
tershed problems and not the natural processes that create ideal habi-
tat. In determining limited habitat with this process, CoosWA has found
that sediment issues, specifically spawning gravel embeddedness, do
not come into play as well as they should. Species specific limiting fac-
tors analysis can be useful in helping to prioritize restoration, but
should be considered with other information about watershed health,
such as intrinsic potential analysis.
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Intrinsic Potential

Intrinsic potential is a measure of a stream’s ability to provide quality
habitat for a particular species of fish (Thompson, 2005). Different spe-
cies have different requirements during their life history stages, i.e.,
coho prefer low-gradient, slow-moving streams. Understanding the in-
trinsic potential of particular streams to support salmon populations
during historic, pre-settlement conditions is crucial when planning and
setting goals for habitat conservation and restoration efforts. While
meeting these historic population numbers is largely unrealistic, it is an
excellent prioritization tool and aims to increase efficiency of efforts.

A stream’s intrinsic potential is estimated based on topography and
stream flow data used to produce digital elevation models. When com-
bined with habitat requirements of a particular species life history
stages, the model calculates the number of smolt expected to be sup-
ported by the stream under natural conditions.

Landowner Input

Local landowners were engaged primarily through a series of ‘Coffee
Klatch’ meetings held in the Lowland area to inform landowners of the
surveyed watershed conditions, collect input from landowners to be
used in the Assessment as additional resource issues for restoration
prioritization, and to enlist landowner participation in watershed resto-
ration efforts. It is understood that implementation of restoration pro-
jects is dependant upon the acceptance, understanding and will of land-
owners. This particular area of the Coos Watershed has a very high pro-
portion of private landowners managing relatively small acreages, and
so participation of the community will be essential to successful restora-
tion.
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North Slough Sub-basin
Assessment

North Slough pasture wetland area above main stem tide gate. Photo CoosWA, 2006.
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North Slough Sub-basin

Introduction

Landform

North Slough is the north- Legend
ern-most sub-basin in the 3 Sub-basin
Lowland assessment area. (\ streams

The sub-basin is oriented
northeast to southwest
(see Figure NS-1), and is a
dendritic, or tree-like, fifth
order stream system con-
sisting of two main tribu-
taries - Bear Creek and
North Slough Creek.

Main roads

A unique characteristic of : :
North Slough is the 26 XK
mile area of tidal estuarine N b
salt marsh below the tide
gate. Although this area
has been altered by the construction of Highway 101 and a railroad, and
has been dredged in the past, it still provides productive estuarine nurs-
ery habitats for salmon, trout and other aquatic species.

North Slough, the second largest sub-basin in the assessment area,
drains approximately 7,401 acres (11.5 miles?) including 52 miles of
streams - from mainstem to small headwater streams. The mainstem of
North Slough is approximately 1.5 miles long from the tide gate at U.S.
Highway 101 to the Bear Creek-North Slough Creek confluence. The
main channels of Bear Creek and North Slough Creek are approximately
4.6 and 4.3 miles long respectively. The elevation in the basin ranges
from O to 960 feet above sea level. (OWRD, 2005).

The main types of underlying geology in the North Slough sub-basin are
Tyee silt/sandstone (50%), Tuffaceous siltstone/sandstone (24%),
Holocene Terrace (10%), and Holocene Alluvial (16%). North Slough
differs in its soils from the other sub-basins considered in this assess-
ment. It is the only one dominated by the very soft, highly erosive sand-
stones of Dune Land-Waldport-Haceta, and Bullards-Bandon-Blacklock
soils (Haagen, 1989).

Coos Bay Lowland Assessment  Chapter 2 North Slough Sub-basin 22

Figure NS-1
General
Sub-basin



Land Use and Ownership

Land use in the North
Slough sub-basin (see Fig-
ure NS-2 and Table NS-2)

Egnudr%’:es 2 0 is primarily forestry (66%)
Distribution +- which is second largest for
. N - forestry use in the assess-
# ment area. Agricultural use
/] (18%) is largely dedicated
) to grazing and hay produc-
) tion and found mostly in
7 the bottom land along the
: % 5 mainstems of North Slough
Creek and Bear Creek. Ru-
o N ral residential land use is
0 A 12% of the area with the
majority clustered around
Legend Landuse Category the Sma” tOWﬂ Of Hauser
NJ Roads 1 Commercial & Industrial Commercial and industrial
NJ Streams [ Agricultural land use (4%) is located
[ Sections [ Forestry along Highway 101. An in-
3 Parcels [ Rural Residential dustrial wood treatment
plant is located near the
mouth of North Slough,
Table NS-1 | Land Use : Acres | Percent | and another one is west of
Land Use Commermal & Industrial 321 4 the tide gate.
Area Agricultural 1287 18
Forestry 4787 66
Rural Residential 875 12
Total | 7269"

1 . .

Note: Totals differ between the county assessors parcel aggregate areas and the sub-basin
area. The county assessors database has many duplicate records which were removed based on
identical areas, map numbers, and parcel numbers, and may not include area of roads or
streams.
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Hydrology

Precipitation

Annual precipitation is 67 inches at the lowest elevations in the North
Slough sub-basin. Due to the west-facing orientation, rainfall gradually
increases as the elevation increases to a maximum of 73 inches, averag-
ing 71 inches for the whole sub-basin (OCS, 2003). The precipitation
intensity for a 2-year event is 3.0 inches in 24 hours (OWRD, 2005).

Stream Flow

Annual peak stream 3000 Figure NS-3
flow for North Slough 2060 pgak Discharge
was obtained using the 2500 1aa0 2070 [| | Estimate
Peak Flow Estimation 2000 1 | (OWRD, 2005)
Program (OWRD, @ 12601510 1389

2005). They use hydro- & 150 1020 M L

logic prediction equa- © 1000 B -

tions and physical wa- £ 663

tershed characteristics 2 500ﬂ> e

to estimate peak flows. FoYR I 5 N S S ‘ : ,

Figure NS-3 shows the 2 5 10 20 25 50 100 500

estimated peak dis- Peak Event Interval in Years

charge at the mouth of

North Slough for storm events at two to five hundred year reoccurrence
intervals. The bankfull storm event is estimated to be 663 cubic feet per
second (CFS). On the other extreme, a maximum discharge of 2660
CFS is estimated for a 500-year storm event.

Miscellaneous ~ summer Location Year Date CFS Table NS-2
flow measurements were 8Jun 2 89 Discharge
collected on North Slough Measurements
sub-basin during 1999 8-Jul 2.43 for 1999, 2003,

d i L 20-3ul 1.64 and 2004.
(OWRD), and in 2003 Main Tidal 1999
and 2004 (Coos WA). 2-Aug 134
Table NS-2 shows the 16-Aug 1.11
summer flow in the sub- 1-Sep 0.94
basin. In 2003, a meas- _ 18-Aug 0.59
urement was taken in the Main Valley 2003 — 2-Sep 11
main valley reach. On .

Lower Bear Tributary 9-Jun 0.98

August 18, there was a 2004
discharge of 059 CES Upper Bear Tributary 9-Jun 1.56

and on September 24,

there was 1.12 CFS at this site. In 2004, two measurements were taken
at an upper and a lower location on a tributary to Bear Creek. The
Lower Bear Tributary location reported 0.98 CFS, and 1.56 CFS was re-
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ported for the Upper site. Based on these measurements, the base
summer stream flow for the main tidal section ranges between 0.94 and
2.89 CFS.

Land Use Effects on Hydrology

Land uses, as they affect surface conditions, can be used to make gen-
eral evaluations of the hydrologic condition of a watershed. Of particu-
lar concern is the effect of land uses on peak stream flow, since in-
creases in runoff can contribute to flooding, erosion, and culvert fail-
ures. The most important determinant for peak-flow increases is the
ability of soils to absorb rainfall.

The impacts from agriculture on hydrology are dependent on the type of
cover and management treatments, as well as the characteristics of the
soils (OWEB, 1999). We assessed these factors and compared them to
the change in runoff from the background condition. This change will
be rated as followed: < 0.5 inches, 0.5 to 1.0 inches, and > 1.5 inches.

The main types of hydrologic soil groups (HSG) present in the agricul-
ture lands are, 71% of HSG Class D, 22% of HSG Class B, and only 7% of
HSG Class C. The HSG Class D has very slow infiltration rates and high
runoff rates. The HSG Class B has moderate infiltration rates and mod-
erate runoff. Agriculture has a greater affect on runoff in areas where
soils have a high infiltration rate compared to areas where soils are rela-
tively impermeable in their natural state (USDA 1986). In the North
Slough sub-basin, the change in runoff from the background conditions
increased by 0.39 inches. Because of this, the potential risk of peak-
flow increases is low.

Within the forest use area there are 38.5 total linear miles of forest
roads which take up approximately 2.2% of the forested area. The po-
tential risk of significantly increasing peak flows becomes high with
when 8% or more of the forested area is roads (OWEB, 1999). Because
of this low percentage, the relative potential risk for peak-flow increases
in forest use is low in North Slough.

There are approximately 23.25 linear miles of rural roads in the resi-
dential area, or 4.2% of the residential area. This percentage ranks the
North Slough residential area as a relatively moderate potential risk for
peak-flow enhancement.
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Water rights

There are three main Type of Use CFS Acre Feet
sources of water rights in Domestic 031 21.32
North Slough: surface wa- Instream 20.00 0.00
ter, groundwater, and in- Industrial 0.59 0.00
stream. According to the Agriculture 1.06 0.00
OWRD, the most senior Total 21.96 21.32

water right in North
Slough was established in 1931 for irrigation use of surface water. Table
NS-3 displays the different types of water use in North Slough. The total
storage rights, including ponds and reservoirs, are 21.32 acre feet. Total
allocated water rights for the entire watershed are 21.96 CFS. The
greatest consumptive use is 0.47 CFS in the month of July. The in-
stream rights were established in 1992 and extend 1.34 river miles from
the tide gate at Highway 101 to the confluence of North Slough Creek
and Bear Creek. The instream water rights were established by ODFW
for the purpose of anadromous and resident fish rearing.

Water Availability

Water availability for the mouth of North Slough sub-basin is estimated
using the Water Availability Report System (OWRD, 2005). The aver-
age of water available is based on the 50 percent exceedance level. The
expected flow, shown in Table NS-4, is derived from subtracting the
consumptive uses from the estimated natural stream flow. According to
this information, North Slough is expected to have low flows of 1.56 CFS
in the month of September and average winter flows of 10.96 CFS in
February. According to OWRD, the consumptive water use has in-
creased by more than 10% in July to September since 1993, which has
had a direct effect on water availability.

Month Natural Consumptive Reserved Expected Flow
Flow Uses Instream Flow (CFS)
Jan 66.50 0.24 20.00 66.26
Feb 71.20 0.24 20.00 70.96
Mar 51.30 0.20 20.00 51.1
Apr 34.30 0.19 20.00 34.11
May 16.70 0.22 16.70 16.48
Jun 8.96 0.35 8.92 8.61
Jul 4.45 0.47 4.40 3.98
Aug 2.33 0.41 2.29 1.92
Sep 1.82 0.26 1.78 1.56
Oct 2.25 0.16 2.21 2.09
Nov 15.80 0.15 15.70 15.65
Dec 55.60 0.22 20.00 35.40
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Aguatic Habitat

Aquatic habitat surveys were used to evaluate habitat unit type, sub-
strate type, riffle sediment, pool depth, large wood, and bank stability
(bank stability is presented in Sediment Sources).

The lowland portion of the North Slough sub-basin is characterized by a
wide floodplain crossed by the largely unconstrained channel of North
Slough, which is restricted in places by dikes and other structures. In
the upper basin, the hill-slope constrained valleys become narrower and
V-shaped. Channel gradients are very low throughout the sub-basin
(0% to <3% for the first 20 river miles) and, therefore, most reaches are
fish accessible. Only the headwater tributaries have steep bedrock cas-
cades that prevent fish passage. See Appendix A for specific channel
morphology metrics.

Aquatic habitat surveys were conducted on most of the North Slough
Creek’s mainstem, portions of two small tributaries to North Slough
Creek, and portions of a tributary to Bear Creek. The aquatic habitat
study reach locations are shown in Figure NS-4. These reach names
will be used to describe locations within the North Slough sub-basin
throughout this assessment.

Figure NS-4
Aquatic N
Habitat
Study Legend Bear Creek A
Reaches NJ Streams Bear Trib

] Sub-basin

Tidal

1 0 1 Miles
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Figure NS-5, unit types, shows the percentage of unit types within each
reach surveyed. A moderate portion of North Slough is considered tidal
slough or tidal glide (green). Tidal glides are very similar to small estua-
rine channels, as described by the Oregon Watershed Assessment Man-

ual. Riffles increase in the tributary reaches and higher on the main-
stem. Trib R-1 has a large amount of dry units.
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Figure NS-6, substrate types, shows the percentage of each substrate
within the reaches. These typically correspond with the unit types. This
sub-basin contains high percentages of silt and sand, especially in the
mainstem reaches and increasing to more than 60% in the Tidal reach.
Conversely, the proportion of gravel increases in the tributary reaches.
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Figure NS-7
Riffle
Sediment

Figure NS- 8
Pool Depths

Figure NS-7, riffle sediment, shows that the North Slough sub-basin
contains a desirable amount of gravel in all reaches except the Tidal
reach, which has only 5% of gravel and extremely high amounts of fine
sediment. All other reaches have very high amounts of gravel, however,
fine sediment also exceeds undesirable levels in all reaches except Trib
F-2.

000 Datted lines represent desirable anpunts. Solid lines represent undesirable arnroun
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As shown in Figure NS-8, average pool depths and residual average
pool depths for this sub-basin are intermediary throughout most of the
reaches - falling below the desirable benchmark. The Valley reach has
very good pool depths, while the Tidal reach has significant pool area,
but the depths are undesirable given the channel size. Trib F-1 has good
pool depths.

Datted lines represent desirable anounts. Solid lines represent undesirable anounts.
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Figure NS-9 shows the amount of large wood per 100 meters of primary
channel, including number of pieces, volume, and number of key pieces
(key pieces are greater than 60 centimeters in diameter and over 10 me-
ters long). According to the surveys, only Tributary F, Reach 3 had de-
sirable amounts of wood volume. All other reaches were found to con-
tain less than desirable amounts of wood in all categories.

Doatted lines represent desirable anmounts. Solid lines represent undesirable anounts.
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Wetlands

Historic, current and po-
tentially restored wetlands
in the North Slough sub-
basin are shown in Figure
W-10. The current (2005)
wetland extent, deter-
mined by CoosWA using
aerial photography analy-
sis, is land presently
dominated by wetland
vegetation and not show-
ing signs of recent agricul-
tural production. In most
cases, however, ‘current
wetland’ is not a properly
functioning wetland and is
included in the area of po-
tential wetland restora-
tion. The area considered
current wetland is 32% of
the historic wetland extent
in this sub-basin. Historic
wetland extents are based
on soil type and plant
characteristics.  Sixty-six
percent (337 acres) of the
historic wetlands in this

3 sub-basin boundary
N\J  Roads

MU  streams e

0.5

1 Miles

Historic wetlands
Current wetlands

Potential wetland
restoration

Wetland Type Acres
Historic wetlands 508
Current wetlands 165
Potential wetland restoration 344

sub-basin are described in the National Wetland Inventory as ‘emer-
gent’, meaning they were dominated by rooted herbaceous plants, or
‘forested’ and are seasonally flooded. It is the seasonally flooded areas,
not currently functioning as wetland, that CoosWA recommends for
restoration consideration as these areas are often more difficult to man-
age for crop production. Wetland restoration is discussed in more depth
in Chapter 3, and National Wetland Inventory categories are provided

in Appendix A.

Coos Bay Lowland Assessment

Chapter 2 North Slough Sub-basin 31

Figure NS-10
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Sediment Sources

Sediment sources considered in this assessment include unstable
stream banks, unstable slopes, erosion associated with roads, and
stream crossing road fill risk of failure.

Bank Stability

Bank stability surveys are conducted as part of the aquatic habitat sur-
veys. Figure NS-11 shows the bank stability ratings for each aquatic
habitat reach. The North Slough bank stability survey indicates that
most of the stream system has fair bank stability, however, Bear creek
and its main tributary both have over 20% unstable banks. Most cov-
ered unstable banks are dominated by Reed canarygrass (Phalaris
arundinacea).
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extremely high risk. The most unstable slopes are located in the head-
waters of North Slough Creek, in the highest elevations at the eastern
end of the sub-basin. The highest slopes are found in areas of Tyee
silt/sandstone, which means that there is high potential for slope failure
in these areas.

Road-Related Erosion

The North Slough sub-basin road and landing survey was conducted
between January 2001 and August 2004. The survey was divided into
two groups - county roads and private roads. The county survey started
at the junction of North Bay Road and North Way Lane and ended at
the 3.9 mile marker on North Way Lane. The Shutters Landing Lane
county road system included another 3.9 miles of roads. All private
roads were surveyed
where landowner permis-

sion was granted. . . Contributing Ditch
g Site Type Sites Ditches Lengths(ft)
Table NS-7 provides a Avg. 387
summary of the data col- | Stream Crossing | 52 71 Min. 40
. . Max. 1900
lected. Thirty-two miles of
road were surveyed in the Avg. 352
North Slough sub-basin Ditch Relief 78 95 Min. 40
: Max. 1110
The average number of
drainage sites per mile Avg. 413
was 7.4. A total of 52 Ditch Out 110 127 Min. 70
A . Max. 1600
stream crossings, 78 ditch
relief culverts, 110 ditch botential Avg. 576
outs, four potential land- | _ 40 4 6 Min. 100
slides and five road sur- Max. 2200
face sites were surveyed. _ _ Avg. 231
Ponding/Gullied .
5 4 Min. 116
. Road Surface Max. 220
Stream Crossing '
Drainage Evaluation Totals | 244 303

The 53 stream crossing
culverts studied in the road and landing survey were also ranked for
their ability to properly drain the area upstream during a 50-year peak
rain event (see Table NS-8 below). Twenty-two, or 41.5% of the stream
crossings in this survey area were undersized for the 50-year peak flow
and at risk of washing out.

At-risk culverts were ranked in Table NS-8 for failure risk based on the
amount that a 50-year rainfall event would exceed the stream crossing’s
capacity. Undersized stream crossings were listed according to the
amount of road fill that would deliver to the stream if the crossing
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washed out. Knowing the delivery potential of an undersized crossing is
another critical component in prioritizing stream crossing upgrades.

50-Year Fill Volume Size Class
E;:EI@”RE'L Minimal Small Medium Large Very Large
Sites Yds® | Sites  Yds® Sites vds® | Sites Yds® | Sites  vds®
Low 1 5 1 21 1 91 1 125 - -
Moderate - - 1 39 - - 2 177 - -
High - - 3 56 1 62 2 522 - -
Very High - - 5 119 1 75 2 336 1 2133

Failure Risk, Low = 76% - 100%; Moderate = 51% - 75%; High = 26% - 50%;

Very High = 0% - 25%

Fill Volumes, Minimal = < 10 yds.%; Small = 10 - 50 yds.; Medium = 51 - 100 yds.*; Large =
101 - 500 yds.*; and Very Large = > 500 yds.>.

In the North Slough sub-basin, nine of the 22 at-risk culverts ranked
Very High risk for potential failure. If all Very High risk crossings failed
2,663 yards3 of fill would be delivered to the stream. Most of this fill is
related to a single stream crossing site. Six sites ranked High risk, po-
tentially releasing 640 yards3, three ranked Moderate risk, potentially
releasing 216 yards3 of fill, and four ranked Low risk, potentially releas-
ing 242 yards3 of fill downstream. These stream crossings contain a to-
tal of 3,811 yards3 of fill that could be deposited downstream as sedi-
ment during a 50-year rain event.
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Table NS-9
Temperature
Summary and
Exceedance of
Standards

Figure NS-13
7-Day Moving
Averages of
Daily Maximum
Temperatures

Stream Temperatures

Water temperature recorders were placed at eight different sites during
the two years of study. Two sites were replicated in both years, while the
six other sites were unique to one year or the other. Two units were
placed on the North Slough Creek mainstem, one slightly upstream of
the tide gate and one in the mid-valley, just below the confluence of the
tributary. Two units in 2004 were also placed on Bear Creek near the
Hauser Substation. Bear Creek enters the mainstem near Saint Dennis-
Road.

Site Year 7-Day averages Days Days | Hours | Hours
Max. | Min. | Daily DT | >64°F | >70°F| >64°F | >70°F
Site 1 2003 | 64.9 56.5 8.4 19 0 64.0 0.0
Site 2 2003 | 66.2 60.3 6.0 38 0 278.5 0.0
Site 3 2003 71.5 59.2 12.4 68 16 578.0 47.0
Site 4 2003 | 69.7 60.2 9.5 64 4 605.0 9.0
2004 66.6 60.8 5.8 40 0 269.0 0.0
Site 5 2003 73.8 64.6 9.3 76 26 933.0 61.5
Site 6 2003 | 76.7 66.3 10.3 102 59 1693.0 | 458.0
2004 78.9 69.0 9.9 99 65 1892.0 589.0
Trib-Upper| 2004 | 64.7 57.0 7.7 19 0 80.0 0.0
Trib Lower| 2004 | 65.4 56.5 8.9 27 0 87.5 0.0

Table NS-9, above, shows the 7-day average maximum and minimum
temperatures, and the number of days and hours spent exceeding 64
and 70°F for each temperature logging site in the North Slough sub-
basin. Exceedance of standards is shown in Figure NS-13, below. The
data indicate that during the hottest 7-day period of the season, the av-
erage minimum temperature never dropped below 64°F. All sites on
North Slough in 2003 and 2004 exceeded the state standard for 7-day
maximum temperatures
of 64°F.
90 +
85 £
80 £
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65 &
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55
50 +

Figure NS-13 illustrates
the temperature trends
within the sub-basin us-
ing 7-day average maxi-
mums, and colors them
according to salmonid

_ _ T _ _ suitability. The map

Sitel Site2 zng Site3 Site4 Site5 TG ShOWS the temperature
@2003  m2004 trends over the length of
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temperature increases from 55°F at the headwaters to 76.7°F near the
mouth in 2003. The Bear Creek Tributary data is from 2004. On North
Slough Creek in 2003, the average daily high water temperature down-
stream from the Upper site to the mouth increased 0.52°F per 1000 ft.
This represents the difference between the average daily highs at the
uppermost mainstem site (Site 1), and Site 6, near the tide gate. The
change in temperature between the individual sites for 2003 was less
than 1°F per 1000 ft for all segments except between Sites 3 and 4,
where the stream temperature changed -13.35 °F per 1000 ft, meaning
temperatures actually decreased in this segment. Based on the data, the
tributary would appear to be a cooling influence, but the temperature
logging site is over 2 miles up the tributary. Without a temperature unit
measuring the tributary shortly before it meets the mainstem, as well as
a site just upstream of the confluence on the mainstem, it is not possible
to draw exact conclusions on the influence of the tributary on mainstem
water temperature. Unit placement was largely dictated by landowner
permissions for access.

Summer Rearing Habitat Thermal Regimes
(Based on 7-Day Average Temperatures)
Unusablse Marginal Usable Optimal
86-72 F 71-65°F 64-60°F 59-55 F
BUAAAAIVIUUY UWUWUJ Uuuuy  uiadwd

Shade Needed to Meet Potential
0-20%
21-40%
@GD» 41-60%
G 61-80%
G 31-10%
Streams

] Sub-basin
Minimum N

A

1 0 1 2 Miles
e —

Riparian Shade

The difference between current and potential shade is shown in Figure
NS-14, above, and is expressed as shade needed to meet potential. Cur-
rent and potential shade values in the North Slough sub-basin are 89%
and 98%, respectively, in the upper-most, steep canyon areas. The up-
per valley area has 61% and 98% respectively, and the lower valley cur-
rently has only 18% compared to the potential of 87%. North Slough
creek’s current lower valley shade is the lowest of the six sub-basins.
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Figure NS-15
Salmonid
Distribution

Salmonid Distribution

Coho and winter steel-
head distribution, accord-
ing to ODFW, is shown in
Figure NS-15. Oregon
Department of Forestry
(ODF) classifies general
fish use streams including
cutthroat trout (green line
is hidden under the steel-
head and coho lines). The
spawning survey area is
enlarged below in Figure
NS-15. There is little his-
torical information on the
fish usage in the basin.

Natural fish barriers in
the basin are due to the
steep gradient of the

ificati Anadromous Fish Use .
Str{\e}am.i:ass'f'ca"on () Seethesd Distibut channel in the headwater
et itehe o .z'stt_" ution reaches. In most cases,

0oNno Distripution . .
N\J Unknown [ Spawning Survey Area these barriers consist of

shallow water flows over
steep bedrock cascades. Three artificial fish passage barriers at stream
crossings were fixed in the summer of 2004 by Coos WA, when two cul-
verts were removed indefinitely and another one was replaced to im-
prove fish passage. There is also a dam on the Bear Creek tributary,
which has a fish ladder, but blocks juvenile fish passage.

Stocking Records

Records show that the_re Creek Species | Year #oé.]luven(ijles
were three releases of ju- elease
venile salmonids into North Slough Coho 1981 12,000
North Slough Creek since North Slough Steelhead | 1982 16,150
1978. In 1981. 12.000 North Slough Steelhead | 1984 13,925
coho fry were released, 42,075

and in 1982 and 1984, steelhead fry were released (see Table NS-10).

Spawning surveys conducted in 1986 and 1987 by ODFW indicate a
small coho escapement and a large Chinook escapement. However, no
chinook spawners were observed during the recent spawning surveys,
and the channel characteristics in this area are not typical of chinook
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habitat. The 1980’s Chinook runs likely reflect hatchery influence and
not natural fish populations.

Spawning Surveys

Coos WA conducted coho spawning surveys from 2002 to 2004 in up-
per North Slough Creek and a tributary to North Slough Creek (see Fig-
ure NS-16).

In 2002, the mainstem
reaches 1 to 3 (see Figure
NS-17) were surveyed.
Of these reaches, Main  TibF2:1 ~_
Stem 3 had a signifi- _

cantly higher spawning THPFI1 ——
density (837 con0  \iain Stem 1
AUC/Km, see Table NS-

11) than the downstream  Main Stem 2
reaches. The high num- _

ber of spawning coho per ~ Main Stem 3
square meter of gravel A M sream
(8.1 m2 gravel per fe- A

male) indicates that

spawning habitat may be

limited in this sub-basin. The high spawning density resulted in super-
imposition of redds (Coos WA surveyors notes).

Trib F 2-2

0 1 Miles

In 2003 and 2004, spawning surveys were conducted on Trib F. In
2003 the peak count of coho was 64 for all four reaches combined. Trib
F 2-1 had the highest spawning density with 359 coho AUC/km. In this
reach only 2.6 m2 of gravel was available per female. In 2004 a peak
count of 89 spawning coho was observed in Tributary F. The highest
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Figure NS-16
Coho Spawning
Survey Area

Figure NS-17
Coho Spawning
Survey AUC
Population
Estimate



Table NS-11
Spawning
Density

spawning density in 2004 was 454 AUC/km found in Trib F 2-1. Al-
though there were more total spawning coho in Trib F 2-2, the short
length of Trib F 2-1 resulted in the high spawning density in this reach.

Historic records from ODFW indicate peak spawning counts in 1987 of
five adult coho (live and dead) and eight chinook. Peak counts in 1985
were one chinook and 26 adult coho. The historic data are not a reliable
measure of suitable habitat based on fish productivity, however, be-
cause the stream was hatchery-influenced at the time. According to
ODFW data sources, the last stocking of coho was in 1981, of 12,000
emergent fry from a hatch box (see Table NS-10, above). Conversely,
during the 2002 survey, only one coho was observed with a clipped adi-
pose fin, which was probably a stray from a nearby hatchery.

The 2002 - 2004 surveys show a high density of spawning fish in a lim-
ited amount of suitable habitat (see Table NS-11). Aquatic habitat in-
ventory surveys indicate less gravel, fewer riffles and more
sand/silt/organics in the Main Stem reaches 1-3 than in Tributary F.
Although the quality of habitat in Tributary F is below ODFW habitat
benchmarks in all criteria except total wood volume, it supports a large
population of spawning coho.

From 2003 to 2004, the number of
12| Grayel | Srae spawning coho observed in all

Reach |Year| AUC/ m?2 m</ C g
Km female| Tributary F reaches increased by
c gl 1 |2002] 6 0 0 135‘_%. Fish passage and habi_tat
g% 2 |2002] 61 16 2 projects were implemented during
3 |2002| 837 84 2 the summer of 2004 between these
2003| 87 16 3 spawning seasons. These projects
1-1[2004| 118 105 18 included the removal of a perched
"~ 2003| 46 72 21 culvert that had impeded passage
8 |1-2[2004| 119 52 4 to reach 2-2, and the replacement
2 2003| 359 24 3 of a culvert that impeded passage
F |2-1/2004| 454 71 6 to reach 1-2. Enhancement pro-
2003| 74 112 6 jects also included a riparian road
2-2|2004| 217 229 4 decommission and large wood

placement along Tributary reaches
2-1 and 2-2. After these projects, the AUC per kilometer in all reaches
of Tributary F increased, especially above culverts in the upper reaches.
These projects improved access to spawning habitat, and the large wood
should, over time, capture gravel suitable for spawning and help scour
pools for juvenile rearing.

Coos Bay Lowland Assessment  Chapter 2 North Slough Sub-basin 39



Intrinsic Potential for Coho Smolt Produc-
tion

Figure NS-18
The intrinsic potential for Intrinsic Poten-
streams in the Lowlands tial For Coho
area to produce coho Smolt

Production

smolts was estimated
based on digital elevation
models, channel widths,
known natural barriers
and coho life histories. The
values indicate the number
of coho smolts supported
by historic, pre-settlement
stream conditions. Intrin-
sic potential for the North
Slough sub-basin, shown

Intrinsic Potential for Coho Smolt
Production (Smolts/100m of Stream)

in Figure NS-18, indicates 1-10 51- 100 #NJ 501 - 1000
that the lower mainstem 11-25 101 - 250 1001 - 2500
reaches have very high po-  N\J26-50 251-500  fNJ > 2500

tential — more than 2500

smolts per 100 meters of stream in many areas of the tidal reaches. Po-
tential in the upper mainstem and tributaries drops off abruptly. This
pattern reflects the coho preference of lower-gradient, slow moving
streams. Many of the first and second order streams, the thin blue
lines, indicate zero intrinsic potential due to gradients above 20% and
known natural migration barriers. Total intrinsic potential for smolt
production this sub-basin is 140,438 smolts. Intrinsic potential for
adult coho returns under low ocean survival rates (1%) is 1,404, and
under high ocean survival rates (10%) is 14,044 fish.

While restoring coho smolt populations to these levels is unlikely given
current land uses and infrastructure, understanding intrinsic potential
for a particular stream will help to inform restoration efforts and to set
realistic coho population goals.

Coho Habitat Limiting Factors

The limiting factors analysis (based on Reeves et al., 1989), shown in
Table NS-12, indicates that spring, summer and winter rearing habitats
are all limited given the potential summer population. However, sum-
mer habitat was found to be the bottleneck to coho smolt production.
The current usable summer rearing habitat is 22% of the area needed to
support potential populations. The reduction in usable area is primarily
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due to high temperatures making the Tidal reach unfit for salmonids
(see note below). If the temperatures were low enough that coho could
utilize all summer habitat, winter rearing habitat would be the limiting
factor. According to this analysis, spawning area, based on spawning
gravel estimates taken during coho spawning surveys, was more than
sufficient for potential populations.

North . Table NS-12
Slough Potential Area/ Area Current Smolt Smolts Limiting Factors
) Summer Survival Needed Usable h

Habitat ; 2 2, | Factor | Produced to Coho
Population Factor (M%) Area (M?) -

Component Populations

Spawning 31,168 0.006 187 441 95.5 42,116

Spring

Rearing 31,168 0.3 9,350 7,637 1.7 12,983

Summer

Rearing 31,168 0.6 18,701 4,058 0.9 3,653

Winter

Rearing 31,168 0.4 12,467 4,285 1.2 5,142

[Note: The Tidal reach was over 25°C for 7 days in 2003, and 6 days in
2004. It also was over the minimum daily temperature of 22°C for 3
days. This reach was removed from the Useable Area because of the
multiple days over 25°C. Even if the coho juveniles could survive the
high temperatures, they would need large amounts of easily available
food (which are not expected to be there) in order to survive for very
long (Giannaco 2005).]

Resource Issues

As is the case with most streams in the assessment area, water eleva-
tions in the inlet scour pool above the tide gate are influenced by the
tide gate’s operation — rising when the gate is closed during high tides,
and falling when the gate opens at low tide. Leakage through the gate
allows brackish water to enter the inlet scour pool during high tides,
and which also increases the water elevation of the pool behind the tide
gate.

Low elevation streams in the North Slough sub-basin have been man-
aged primarily for agriculture. Consequently, dredging, straightening,
removal of woody material and diking have occurred widely on the sys-
tem. Because of the low gradient of the stream and because of the tide
gate, the lower reaches of North Slough Creek do not adequately flush
sediment. Therefore, the need for dredging to reduce flooding is an on-
going management issue. During the high flows of the winter, and often
into spring, much of the bottom land is inundated.
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Figure NS-19
Landowner
Concerns

Landowner Concerns and Desired Future Conditions

At a community meeting, or Coffee Klatch, held in May of 2005, resi-
dents of North Slough expressed what they would like to see in the fu-
ture of the North Slough area. Their visions include forming a new
drainage district to manage drainage maintenance activities and form
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collaborative permit ap-
plications. Residents also
would like to see minimal
development, drier pas-
tures, paved roads, re-
stored streams, abundant
wildlife, and bigger trees.

Figure NS-19 shows land-
owners’ top three con-
cerns in the North Slough
sub-basin identified dur-
ing meetings with land-

owners on May 19, 2005. Land management issues such as mainte-
nance of culverts, tide gates, and county roads, and land use policies
such as the difficult dredging permit process are priority concerns.
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Coos Bay Lowland Assessment
and Restoration Plan

Chapter 2:
Palouse Creek Sub-basin
Assessment

Palouse Creek tidal reach during winter flood. Photo CoosWA, 2006.
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Palouse Creek Sub-basin
Introduction

Landform

The Palouse sub-basin is

long, narrow and ori- hepend
ented northeast to south- " f,lt;,ef KA
west. Palouse Slough (see 3 sub-basin
Figure P-1) enters the
northern-most tip  of
Coos Bay at the top of
Haynes Inlet. The head
of Palouse Slough is tide-
gated, draining into a
network of tidal and high
salt marshes along the
bay near the mouth.

2 Miles |

The Palouse stream system forms a dendritic, fourth order system. The
drainage area of the sub-basin is approximately 6,954 acres (10.9
miles?), and is the fourth largest sub-basin in the assessment area.
There are approximately 48.5 total river miles of streams within the Pa-
louse sub-basin including every stream from mainstems to very small
intermittent headwater streams. From the tide gate at North Bay Drive
the Palouse mainstem is approximately 9.1 miles in length. The eleva-
tion in the basin ranges from O to 1,520 feet above sea level (OWRD,
2005).

The main types of underlying geology in the Palouse sub-basin are Tyee
silt/sandstone (97%), with Tuffaceous siltstone/sandstone (3%). Com-
pared to all of the other sub-basins in the assessment area, Palouse has
the second largest amount of Tyee silt/sandstone, which is prone to
natural landslides. The following three general soil types are weathered
into the sandstone geology: Dune land-Waldport-Heceta, which is both
excessively drained and poorly drained, Templeton-Salander, which is
well drained and loamy, and Milbury-Bohannon-Umpcoos, which is
moderately deep, gravely and loamy. (Haagen, 1989)
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Figure P-2
Landuse
Distribution

Table P-1
Landuse
Area
(Coos
County
Assessor,
2004)

Landuse and Ownership

Landuse Catagory

I Commercial & Industrial

R

[J Agncuitural
[ Forestry

3 Rural Residential | x| hkdt a1
LT )
A~ L0R
1 2Miles
e
Main roads /\/ Streams Parcels
Landuse Acres Percent
Agricultural 1,557 23
Forestry 5,021 73
Rural Residential 297 4
Unclassified 10 0
Total 6,885

The long valley and the
tidal reaches of the Pa-
louse watershed are man-
aged for agriculture,
while the uplands are
dominated by forestry
operations (see Figure P-
2). Landuse includes 73%
forestry, both private in-
dustrial and small wood-
land owners (see Table P-
1). Four percent of the
sub-basin

is in rural residential
dwellings, largely clus-
tered along the bay and
spotted along Palouse
creek. Agricultural lands
comprise 23% of the basin
and are primarily used for
grazing and hay cropping.

The headwaters of Palouse Creek are located in the Elliot State Forest,
and are currently managed as one of the Elliot State Forest’s “long rota-

tion basins”.

2 . .
Note: Totals differ between the county assessors parcel aggregate areas and the sub-basin

area. The county assessors database has many duplicate records which were removed based on

identical areas, map numbers, and parcel numbers, and may not include area of roads or

streams.
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Hydrology

Precipitation

Annual precipitation is 69 inches at the lowest elevations in the Palouse
sub-basin. Due to the west facing orientation, rainfall gradually in-
creases as the elevation increases to a maximum of 75 inches, averaging
71 inches for the whole sub-basin (OCS, 2003). The precipitation inten-
sity for a 2-year event is 3.0 inches in 24-hours (OWRD, 2005).

Stream flow

Annual peak stream flow
for Palouse Creek was ob-
tained using the Peak Flow
Estimation Program
(OWRD, 2005). They use
hydrologic prediction
equations and physical wa-
tershed characteristics to
estimate peak flows. Fig-
ure P-3 shows the esti-
mated discharge at the
mouth of Palouse creek
for storm events at two to
five hundred year reoc-
currence intervals. The
bankfull storm event is
estimated to be 668 cfs.
On the other extreme, a
maximum discharge of
2,690 cfs is estimated for
a 500-year storm event in
Palouse Creek.

Miscellaneous  summer
flow measurements were
collected on Palouse
Creek in 1998 to 2001
(OWRD), and 2003, 2004
(Coos WA). Table P-2
shows the summer flows
on Palouse creek at vari-
ous locations from 1998
to 2004. The lowest
summer flows recorded
were in 2000, at the

Coos Bay Lowland Assessment

S 2000 1520 1600~
S 1500 10301270
£ 1000 668 ’:I_F
'8 508 1 h | | | | | | |
2 5 10 20 25 50 100 500
Peak Event Interval in Years
Location Year Date CFS
Lower Tidal 1998 3-Aug 3.13
29-Jun 2.89
1-Jul 5.27
. 20-Jul 1.97
Lower Tidal 1999
2-Aug 1.77
16-Aug 1.79
1-Sep 1.17
22-Aug 1.09
29-Aug 0.74
Lower Valley 2000
20-Sep 0.54
19-Oct 7.44
11-Jul 2.2
15-Aug 0.96
Lower Valley 2001
12-Sep 0.67
11-Oct 7.93
Lower Valley 2003 2-ul 1.72
24-Sep 1.39
Upper Valley - Site 1 8-Jun 9.94
Upper Valley - Site 2 8-Jun 22.1
Middle Valley 2004 8-Jun 20.0
Lower Tidal 17-Jun 5.29
Upper Valley - Site 2 26-Aug 1.98
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Figure P-3
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Table P-2
Discharge
Measurements
1998-2001 and
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Lower Valley site, with a discharge of 0.54 cfs. The highest summer
flow was recorded in 2004, at the Upper Valley site 2, with a discharge
of 22.1 cfs. From these measurements, the Lower Tidal site has a base
summer stream flow of between 1.17 to 5.27 cfs, and for the Lower Val-
ley site there was a summer stream flow range of 0.54 to 2.2 cfs.

Landuse Effects on Hydrology

Landuses, as they affect surface conditions, can be used to make general
evaluations of the hydrologic condition of a watershed. Of particular
concern is the effect of land uses on peak stream flow, since increases in
runoff can contribute to flooding, erosion and culvert failures. The
most important determinant for peak-flow increases is the ability of
soils to absorb rainfall.

The impacts from agriculture on hydrology are dependent on the type of
cover and management treatments, as well as the characteristics of the
soils (OWEB, 1999). We assessed these factors and compared them to
the change in runoff from the background condition. This change will
be rated as followed: < 0.5 inches, 0.5 to 1.0 inches, and > 1.5 inches.

The main types of hydrologic soil groups (HSG) present in the agricul-
ture lands in Palouse were, 80% of HSG Class D, and 20% of HSG Class
B. The HSG Class D has very slow infiltration rates and high runoff
rates. The HSG Class B has moderate infiltration rates and moderate
runoff. Agriculture has a greater affect on runoff in areas where soils
have a high infiltration rate compared to areas where soils are relatively
impermeable in their natural state (USDA, 1986). In the Palouse Sub-
basin, the change in runoff from the background conditions increased
by 0.39 inches. Because of this, the potential risk of peak-flow increases
from agricultural uses was low.

Forest and Rural land use are assessed by their percentage of area that
is comprised of roads. They were rated as: low < 4%, medium 4% - 8%,
and high > 8%.

Within the forest use area there are 23.1 linear miles of forest roads,
which take up approximately 1.0 percent of the forested area. Because
of the low percentage, the relative potential risk for peak-flow increase
is low in the Palouse forest use area.

There are approximately 23.2 linear miles of rural roads in the residen-
tial and industrial area, 4.2 percent of the total area. This percentage
ranks the Palouse residential area as a having a moderate potential risk
for elevated peak-flows based on impervious surfaces.
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Overall, Palouse sub-basin’s potential risks of peak-flow increase from
land use impacts are low.

Water rights

There are three main 'I;ype OI_Use g';‘: '?‘)Co'g
sources of water rights in Omestc : :

. Instream 26.00 0.00
Palouse Creek: surface . .

Fire protection 0.01 0.13

water, groundwater, and —
inst Th t Irrigation 0.11 0.00
Ins rea}[m. _ hf Mos ieg' Wildlife 0.00 31.60
:prhwg 'erlrsla% A fwazles ab- ivestock 0.01 0.00
Ishedin Or domes- Total 26.13 31.73

tic use of surface water.
Table P-3 displays the different types of water use in Palouse Creek. The
total storage rights, including ponds and reservoirs, are 31.73 acre feet
for wildlife and fire protection. All allocated water rights for the entire
watershed are 26.13 cfs, and 31.73 acre feet. The total consumptive use
is 0.07 cfs. The in-stream rights were established in 1990, and extend
5.5 river miles from the tide gate at North Bay Drive to the largest tribu-
tary. A maximum instream water right of 26.00 cfs was established for
the purpose of providing optimum stream flow for fish migration,
spawning and juvenile rearing of anadromous and resident fish, and
supporting aquatic life.

Water Availability

Water availability for the mouth of Palouse sub-basin is estimated using
the Water Availability Report System (OWRD, 2005). The average wa-
ter available is based on the 50 percent annual exceedance level. The
water availability, shown in Table P-4, is derived from subtracting the
consumptive uses from the estimated natural stream flow. Palouse
Creek has very little allocation of stream flows for consumptive uses.

Natural Consumptive Reserved Expected Flow
Month
Flow Uses Instream Flow (cfs)
Jan 59.10 0.00 26.00 59.1
Feb 63.40 0.00 26.00 63.4
Mar 46.50 0.00 26.00 46.5
Apr 32.30 0.00 26.00 32.3
May 16.60 0.01 16.60 16.59
Jun 8.32 0.02 10.00 8.3
Jul 3.94 0.03 3.85 3.91
Aug 2.01 0.01 2.00 2.0
Sep 1.57 0.00 2.00 1.57
Oct 1.96 0.00 15.00 1.95
Nov 14.00 0.00 15.00 14.0
Dec 49.40 0.00 26.00 49.4
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However, based on natural flow conditions, the stream has expected net
flows of 1.57 cfs in September and 2 cfs or less from August through Oc-
tober. The consumptive water use has not increased by more than 10%
since 1993 (OWRD, 2005).

Aguatic Habitat

Aquatic habitat features addressed in this assessment include distribu-
tion of unit types, stream substrate, riffle sediment, pool depths, large
wood, and bank stability (bank stability is presented in Sediment
Sources).

The Palouse sub-basin aquatic habitat survey starts at the tide gate and
extends 14.6 kilometers (secondary and primary channel) to a 5-meter-
high bedrock falls that block anadromous fish passage.

Aquatic habitat study reaches are shown in Figure P-4. The tidal
reaches of the stream were surveyed in the summer of 2003, and the
dredging project of 2004 may have significantly changed some of the
habitat in the tidal reaches of the survey. These reach names will be
used to describe locations within the Palouse sub-basin throughout this
assessment.

Figure P-4
Aquatic
Habitat
Study

R
Reaches TibC-1 e, V2
~ i"
. Trib E
Trib A
Upper Valley
Mid Valley

Tib C- 2 Forest

A Lower Valley Legend
N\J Streams
i - i N
Upper Tidal [ sub-basin
= 1 0 1 2 Miles A
Lower Tidal
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Figure P-5 shows the percentage of unit types in each reach. Both Tidal
reaches are almost all (99.5%) tidal glides. The Lower Valley reach has
a high number of glides, but is less tidally influenced. The remaining
mainstem reaches contain a high number of pools. Tributary C was
mostly dry during the summer habitat survey..

100% -
90%
80% -
70% -
60% -
50% -
40%
30% -

20% - .
0% -

Lower Upper Lower Md Upper Forest Trib A TribB TribC- TribC- TribD TribE

Tidal Tidal Valley Valley Valey Reach 1 2
| Riffle @ Pool @ Gide 0O Step Units B Cascade Units
0O Rapid Units 0O Culvert Xing 0O Dry Units 0O Puddled Units

Figure P-6 shows the substrate types per reach. Almost all reaches had
a very high sand percentage, and the upper reaches had high amounts
of gravel. As is typical in the lowlands, the lower reaches contain high
amounts of silt/organics due to the very low gradient of the stream.

Lower Upper Lower Md Upper Forest Trib A TribB Trib C- TribC- TribD Trib E
Tidal Tidal Valey Valey Valey 1 2

B Silt/Orgainics O Sand O Gravel @ Cobble @ Boulder @ Bedrock

Based on an analysis of riffle sediment, Figure P-7, Palouse creek had
high gravel content throughout all the reaches except for the Tidal
reaches, which have no gravel. The graph lacks data for riffle analysis in
the Lower Tidal reach because there were no riffles within that reach.
The amount of sand/silt/organics is above desirable levels in all reaches
except in the Upper Valley, Forest, Trib A, and Trib C-1. Undesirable
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Figure P-7
Riffle
Sediment

Figure P-8
Pool Depth

Depth |
o
o

levels of sand/silt/organics are found in the Upper Tidal (100%), Lower
Valley, and Mid Valley reaches where the land use is largely agricultural
and the stream gradient is very low. Those three reaches also have un-
stable banks along the stream. All the tributary reaches have above de-
sirable amounts of gravel, with Trib A also having very low, desirable
levels of riffle fines. All the other tributaries have undesirable levels of
fine sediment making them less suitable for spawning.

Datted lines represent desirable anounts. Solid lines represent undesirable anounts.

L ; an I N
16, NN NS e ml S

Lower Upper Lower Md Upper Forest TribA TribB TribC- TribC- TribD TribE
Tidal Tidal Valley Valey \alley 1 2

0 Gravel B Sand/Silt/Orgainics

Figure P-8, below, shows that the average pool depth is far less than de-
sirable levels in the Lower Tidal reach. This reach is routinely dredged
and has only three small pools. Dredging creates a more uniform
streambed that generally lacks complexity. In the lower mainstem,
deeper pools are considered desirable, they stay cooler and provide
more habitat for juvenile rearing. Reaches having above desirable levels
for average pool depths were the Upper Tidal, Lower Valley, Mid Valley,
and Upper Valley reaches. Trib B is missing benchmark lines due to a
lack of active channel dimension data, although it is assumed to be at
the same levels as in Trib A and C.

Datted lines represent desirable arrounts. Solid lines represent undesirable anounts.

2:‘6‘]44?I 11 eEE

Lower Upper Lower Md Upper Forest Trib A TribB TribC- TribC- TribD Trib E
Tidal Tidal \alley Valey Valley 1 2

B Aerage Pool Depth O Residual Average Pool Depth
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Figure P-9 shows the Palouse sub-basin large wood analysis. None of
the reaches were shown to have optimal amounts of large wood. The
two lowest reaches have no large wood - partially because of routine
stream dredging, but also because glides tend to be low in woody debris
(see ODFW AHI protocol). The volume of woody debris for the upper
two mainstem reaches and Trib E comes closer to optimal levels.

Doaited lines represent desirable anounts. Solid lines represent undesirable anmounts
30 ................................................................................
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. I

04‘__!‘__!‘-__!‘-| \-'_'\-'_'\-I \-I \-_' \-I T T
Lower Upper Lower Md Upper Forest TribA TribB Trib  Trib TribD Trib E
Tidal Tidal Valey Valey Valley Cl C=2
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Wetlands

Historic, current and potentially restored wetlands in the Palouse sub-
basin are shown in Figure P-10 and Table P-5. The current (2005) wet-
land extent, determined by CoosWA using aerial photography analysis,
is land presently dominated by wetland vegetation and not showing
signs of recent agricultural production. In most cases, however, ‘cur-
rent wetland’ is not a properly functioning wetland and is included in
the area of potential wetland restoration. The area considered current
wetland is only 5% of the historic wetland extent in this sub-basin. His-
toric wetland extents are based on soil type and plant characteristics.
Seventy-five percent (415 acres) of the historic wetlands in this sub-
basin are described in the National Wetland Inventory as seasonally
flooded or unconsolidated river bed. It is primarily the seasonally-
flooded areas, not currently functioning as wetland, that CoosWA rec-
ommends for restoration consideration as these areas are often more
difficult to manage for crop production. Wetland restoration is dis-
cussed in more depth in

Chapter 3, and National Wetland Type Acres
Wetland Inventory catego- | Historic wetlands 555
ries are provided in Ap- | Current wetlands 30
pendix A. Potential wetland restoration 415

rrrrr
-

A

I Historic wetlands [J sub-basin boundary
Current wetlands MNJ Roads
EHH  Potential wetland restoration  [\J  Streams
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Figure P-10
Bank
Stability

Figure P-11
Slope
Stability
Risk

Classifications 12

Sediment Sources

Sediment sources considered in this assessment include unstable
stream banks, unstable slopes, erosion associated with roads, and
stream crossings with road fill at risk of failure.

Bank Stability

Bank stability surveys were conducted as part of the aquatic habitat
surveys. Figure P-10 shows the bank stability ratings for each aquatic
habitat reach. Bank stability surveys indicated that the first two reaches
of Palouse Creek had excellent bank stability. In the Lower Valley
Reach, 18.3% of the banks were unstable. Unacceptable banks are on
the Mid Valley, Upper Valley, Trib A and Trib C- 1.

sl e O s =
90%

Lower Upper Lower Md Upper Forest Trib A TribB Trib C- Trib C- TribD Trib E
Tidal Tidal \alley Valey Valey 1 2

>

Blue Line represents the 10% unstable bank acceptable benchmark.
@ Covered Stable O Uncovered Stable @ Covered Unstable B Uncovered Unstable

16

14

Hectares

Coos Bay Lowland Assessment

Low

B %
O0<=5%

0 6% - 10%

O 11% - 20%
O 21% - 30%
O 31% - 40%
Medium

O 41% - 50%
0 51% - 60%
High

0 61% - 70%
Extremely High
O 71% - 80%
@ 81% - 90%
B 91% - 100%
B <100%
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Slope Stability

The slope stability analy-
sis, shown in Figure P-11,
determined that 65.6% of
the area is in the low risk
category for landslide po-
tential, and approxi-
mately 26.9% is at mod-
erate risk. High risk is
4.9% of the area and ex-
tremely high risk is 2.6%
of the area. High and ex-
tremely high risk areas
total 7.5% of the Palouse
sub-basin. The most un-
stable slopes are located
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in the headwaters of Palouse Creek in the Elliot State Forest, located in

the upper headwaters of the stream.

Road-Related Erosion
Palouse Creek road and

: Number Number Existing
landing survey was con- | .. Ditch
Site Type of of Lenaths
ducted between February Sites Ditches (f%
2001 and October 2004.
The survey was divided | stream 61 04 A,\‘/l’i%' 35%9
into two groups, county Crossing Max. 2130
roads and private roads.
Avg. 422
The county rqad SUTVEY 1 bitch Relief 104 133 Min. 25
started at the Junctlon of Max. 1960
North Bay Drive and Ava. 415
vg.
Haynes Way Lane and | picp out 33 53 Min. 10
ended at the 55 mile Max. 1500
marker on the county Ava. 635
road. All private roads | Potential 6 4 Mi%,'. 80
were  surveyed where |Landslide Max. 1390
landowner permission was | ponding/
) Avg. 325
granted. Table P-5, below, | Gullied 4 7 Min. 30
: : Road '
provides a brief summary | /% Max. 490
of data collected. Totals 208 201

A total of 23.5 miles of road were surveyed in the Palouse sub-basin.
The average number of drainage sites per mile was 8.9. Within the Pa-
louse road and landing survey, there were 61 stream crossings, 104
ditch relief culverts, 33 ditch outs, 6 potential landslides and 4 road sur-
face sites. See Discussion and Restoration Opportunities for recom-
mended drainage feature upgrades.

Stream Crossing Drainage Evaluation

The 61 stream crossing culverts studied in the road and landing survey
were ranked for their ability to properly drain the area upstream during
a fifty-year rain event (see Table P-6). Thirty-four (55.7%) of the stream
crossings in this survey are considered at risk for improper drainage or
failure because they are undersized.

At-risk culverts are ranked in Table P-6 based on the percentage of as-
sociated drainage area they can properly drain during a 50-year rainfall
event. The number of culverts in each failure risk level (left column) is
listed according to the associated road fill volume size class. It is impor-
tant to consider both failure risk and fill volume in prioritizing treat-
ment sites for stream crossing upgrades.
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Table P-6
At-risk
Stream
Crossing
Evaluation

50-Yr. Fill Volume Size Class
Rainfall
Fill Failure | Minimal Small Medium Large Very Large
Risk Sites | Yds® | Sites vds® | Sites | Yds® | Sites | Yds® | Sites vds®
Low - - 1 14 1 66 1 200 - -
Moderate - - 1 38 - - 1 214 - -
High - - 5 138 1 55 1 154 - -
Very High 3 13 15 427 4 352 - - -

Failure Risk: Low = 76% - 100%; Moderate = 51% - 75%; High = 26% -

Very High = 0% - 25%
Fill Volumes: Minimal = < 10 yds.?; Small = 10 - 50 yds.*: Medium = 51 - 100 yds.?; Large =

101 - 500 yds.*; and Very Large = > 500 yds.>.

50%;

In the Palouse sub-basin, of the 34 culverts that had capacities that
were lower than the 50 year peak flow, 22 ranked as having very high
risk of failure, potentially delivering 792 yds3 of fill. Seven were ranked
as having high risk, potentially releasing 347 yds3 of fill. Two ranked
moderate, potentially releasing 252 ydss3 of fill. Three of them ranked
low risk, potentially releasing 280 yds3. There is a total of 1,671 yds?3 of
fill at these 34 at-risk culverts.
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Stream Temperatures

Five temperature logging units were placed in Palouse creek in 2003.
They were distributed from the upper forested region, site 1, to the
wide-channel Tidal reaches slightly upstream of the mouth, site 5. In
2004, seven temperature units were placed on Palouse creek, but the
site 1 temperature recorder was lost under a collapsed bank. All of the
2004 units coincided with the 2003 locations, and two new locations
were added(see Table P-7). One of these new units was placed on the
upstream side of the tide gate (TG) to monitor temperatures at the
stream mouth.

7-Day Averages Days Days Hours | Hours
Site Year | Max. | Min. | DailyDT >64 °F | >70 °F | >64 °F | >70 °F
Site 1 2003 | 60.1 58.9 1.2 0 0 0.0 0.0
Site 2 2003 | 685 60.4 8.1 48 2 402.5 16.0
2004 | 70.7 63.1 7.6 62 16 787.5 56.0
Site2.5 | 2004 | 66.8 62.9 3.8 40 0 291.0 0.0
Site 3 2003 | 71.0 62.2 8.7 64 12 638.5 39.0
2004 | 69.4 63.3 6.1 67 1 761.5 3.0
Site 4 2003 | 727 62.0 10.7 97 24 1401.0 266.0
2004 | 853 81.6 3.7 93 82 2020.5 | 1696.5
Site 5 2003 | 827 67.2 15.5 80 72 1688.0 | 1108.0
2004 | 84.2 78.0 6.3 106 89 2249.0 | 1845.5
TG 2004 | 75.9 71.8 4.1 110 65 2300.0 769.0

Table P-7 shows the 7-day average maximum and minimum tempera-
tures, and the number of days and hours each site exceeded 64 and
70°F. Exceedance of standards is shown in Figure P-12, below. The data
indicate that all 2003 sites in Palouse except Site 1, registered days over
both 64°F and 70°F. The sites lower in the system recorded a much
higher number of days over the standard, as expected. In 2004, all sites
on Palouse registered days over 64°F; and all but Site 2.5 recorded days
over 70°F. In both years, all of the 7-day average maximums on Palouse
exceeded the 64°F standard, except for Site 1 in 2003. The 7-day aver-
age minimums of Site 5 in

2003, and Sites 4, 5 and 90 +
the tide gate in 2004 were 85
also above the 64 °F stan- 801

dard. This means that dur- ;(5)

ing the hottest 7 day pe- 65 toroee ol J. L. L

riod of the season, the av- 60

erage minimum tempera- % 1

giroelz n?l_vhelg dST'(t)epF)a.e'SObler:g\lN ” Sitel‘ Site2 Site Site3 Site4 Site5 TG
. - 25

cated temperatures af- @2003  m2004

Red dotted line represents 64 °F std, hiaher temperatures undesirable
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Figure P-13
Temperature
Trends and

Riparian Shad

Condition

fected by cooler tidal water leaking back into the stream.

Figure P-13, below, illustrates the temperature trends within the sub-
basin using 7-day average maximums, and colors them according to
suitability as rearing habitat for juvenile coho salmon. The map shows
that temperature over the length of the stream increases from 55°F at
the headwaters to 84°F in the lowlands, and then is cooled by tidal in-
fluence to 76°F at the tide gate in 2004. Overall in 2004 there was a
significant warming trend. The overall 2004 temperature increase on
Palouse Creek going downstream was 0.48°F per 1000 ft from the up-
per unit (Site 2) to the tide gate. In the two uppermost segments, from
sites 2 to 2.5, and 2.5 to 3, the difference between the average daily
highs was less than 1°F per 1000 ft. Further downstream, from site 3 to
site 4, the average daily high increases by 3.92°F per 1000 ft. From site
4 to the tide gate (site 5), the average daily high water temperature de-
creases 0.17°F per 1000 ft. Only approximately the uppermost 4 miles
of stream are usable habitat during the hottest part of the summer.
Tributaries likely offer significant thermal refuge, but were not moni-
tored.

Shade Needed to Meet Potential 1 0 1 2 Miles
0-20% I — T —
21-40 %
41- 60 %
61- 80 %
81- 100 %
] Sub-basin Boundry

Streams

Minimum
Maximum

Summer Rearing Habitat Thermal Regimes
(Based on 7-Day Average Temperatures)

Unusable Marginal Usable Optimal
86 - 72°F 71-65°F 64 - 60°F 59 - 55°F
UUBRAIYUUYUY UUUUJUU - Uduiuy  uiauv

Riparian Shade

The difference between current and potential shade, shown in Figure P-
13 above, is expressed as shade needed to meet potential. The darker
riparian areas on the map have the least amount of current shade. Cur-
rent and potential shade values in the Palouse sub-basin are 84% and
95%, respectively, in the upper-most, steep canyon areas. The upper
valley has 57% and94% respectively, in the upper valley area and the
lower valley has only 30% and 92% respectively.
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Salmonid Distribution

Coho and winter steelhead
distribution, according to
ODFW, is shown in Figure
P-14. Chinook and chum
salmon also use the Pa-
louse system for spawning
and rearing, but popula-
tions are significantly

N
1 Miles A

smaller than coho. Ana- e —

dromous fish distribution

is restricted 11.7 kilometers ODF ODFW

from the tide gate by a 3 Stream Classification Anadromous Fish Use
meter bedrock falls. Four N Fish Use [\} Steelhead

Iarge_ upper triputaries NG Fish Use Coho

provide an additional 2 NJ unknown [] spawning Survey Area

kilometers  of  critical

spawning and rearing habitat for salmonid species. Above the bedrock
falls, extending 4.8 kilometers on the mainstem channel, there are sig-
nificant native cutthroat trout populations (see green line) (ODF). Chi-
nook, chum, steelhead, cutthroat, and coho are observed as far as the
end of our survey area. The spawning survey area is enlarged below in
Figure P-15.

A wide variety of amphibian and non-salmonid fish species are also ob-
served in the Palouse sub-basin. These species include, but are not lim-
ited to cottids, brook lamprey, Pacific lamprey, stickleback, Pacific giant
salamander, Dunn’s salamander, roughskin newt, tailed frogs, red-
legged frog, Pacific treefrog, and foothill yellow-legged frog (Coos WA
2005).

. Juveniles
Creek Species | Year
Stocking Records Released
Palouse Steelhead | 1980 12,539
Palouse creek was stocked | palouse Steelhead | 1981 12,490
with steelhead and coho | palouse Steelhead | 1982 10,232
between 1980 and 1991 | palouse Steelhead | 1983 11,879
(see Table P-8). In all, | palouse Steelhead | 1984 7,470
there were nearly | Palouse Steelhead | 1985 7,522
100,000 steelhead re- | Palouse Steelhead | 1986 7,437
leased during this period, | Palouse Steelhead | 1987 7,381
with a single release of | Palouse Steelhead | 1988 7,508
9,600 coho in 1990. Pa- | Palouse Steelhead | 1989 4,878
louse creek has been | Palouse Steelhead | 1990 5,020
stocked with more steel- | Palouse Coho 1990 9,618
head than any other | Palouse Steelhead | 1991 5,005
108,979
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Figure P-15
Coho Spawning
Survey
Reaches

stream in the assessment area. Stockings were conducted every year
from 1980 to 1991. According to ODFW, few fish if any have been
stocked in Palouse creek since 1991.

Spawning Surveys

During the winter of 2003 and 2004, the Coos WA and ODFW part-
nered to survey all major coho spawning reaches in the Palouse basin in
order to assess the total coho escapement population. Reach locations
are shown in Figure P-15. The Coos WA surveyed mainstem reaches 1-
1, 1-2, 1-3, and all tributary reaches (see Figure P-15 below). The ODFW
surveyed the mainstem reaches 2 and 3.

Main stem 1-3 Palouse creek consis-
tently has had one of the
highest  densities  of
Trib D spawning coho of streams

Trib C

Main stem 1-2 Main stem 3 On the coast of Oregon. In
Tib B Main stem 2 2003, an estimated 1,914

Main stem 1 coho returned to the
Tiib A spawning grounds and in

N 2004 total coho escape-

A [] subbasin [\ sreams ment is estimated at

0 1 Miles 1,837 fish. However, the

—_— population estimates in

mainstem reaches 2 and 3 may be biased because Coos WA and ODFW
surveys were conducted at different times. This is because fish may
have moved to other reaches and been counted again by the other sur-
veyors. Based on surveys, spawning primarily occurs in the uppermost
4.4 km of mainstem and 2 km of small upper valley tributaries streams
(see fish population data below).

Because of the limited length of spawning habitat and high numbers of
spawners, Palouse creek had high spawner densities. Table P-9, below,
which compared fish counts with amount of available spawning gravel
likely overstates the spawning usage in the mainstem segments 1-1
through 1-3. Although many fish are counted in these segments, they
were primarily observed holding in pools prior to spawning in the upper
reaches. The gradient in this segment is very low and has high sand and
silt content in the spawning gravel. The high spawner densities in the
small side tributaries were also notable.
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Coho are not the only anadromous fish observed during the spawning
surveys on Palouse Creek. A small run of Winter Chinook have been
noted in the mainstem. Numerous resident trout, as well as Sea-run
cutthroat trout, were seen in many survey reaches. In 2004, a pair of
chum salmon were observed spawning in mainstem reach 1-3. Near the
upper end of the Coho run, steelhead were observed in the mainstem
survey reaches. No predation was observed in Palouse Creek, but scav-
enging of carcasses by large birds and mammals was common in the
tributary reaches.

In terms of coho produc- S

. . . ravel
thlty, the mainstem Reach YEAR Estimated Gra\zlel (m2)/
reaches had  326.7 AUCKm |- (M) | Female
AUC/km for 2003, and in 1.1 2003 92 30 2.0
2004 there was 330.7 ) 2004 108 292 13.9
AUC/km. The tributaries L., |_2003 315 132 2.2
produced 222.3 AUC/km 2004 389 347 35
in 2003 and 1741 \e| | . | 2003 338 54 0.8
AUC/km in 2004. The | 2004 192 232 6.0
decrease in AUC/km on | £ 2002 558 No Data | No Data
the tributaries is probably | =| 2 2003 708 | NoData | No Data
due to the paucity of sig- 2004 665 | NoData | No Data
nificant rainfall events in 2002 278 No Data | No Data
the 2004 season. This 3 2003 254 | NoData | No Data
only allowed occasional 2004 174 No Data | No Data
access to tributary habi- A 2003 238 426 55
tat. The most productive 2004 203 375 5.6
reach in Palouse Creek | | g 2003 69 48 24.0
was mainstem 2, at | S 2004 102 69 15.4
708/km in 2003. There |£| ¢ [ 2008 | 92 294 | 113
were culvert passage is- 2004 157 319 6.8
sues at Tributary B and C p 2003 583 157 2.1
which is reflected in the 2004 212 156 55
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low fish counts in the upper reaches of these tributaries. The gravel per
female was high on tributaries B and C, compared to estimated gravel
use of 5.85 m2 per female (Sandercoch, 1991) indicating that there was
available spawning habitat that is not being utilized. In most other
segments, spawning gravel was fully utilized. Gravel estimates were not
available for reaches 2 and 3.

Intrinsic Potential for Coho Smolt Produc-
tion

The intrinsic potential
for streams in the Low-
lands area to produce
coho smolts was esti-
mated based on digital
elevation models, active
channel and valley
widths, known natural
barriers and coho life
histories. The values in-
dicate the number of

Intrinsic Potential for Coho
Smolt Production (Smolts/100m of Stream)

coho smolts supported 1-10 51-100  @NJ 501 - 1000
by hiStoriC, pre_ 11-25 101 - 250 1001 - 2500
settlement stream con- M\J26-50 251-500  NJ >2500

ditions. Intrinsic poten-

tial for the Palouse sub-basin, shown in Figure P-17, indicates that Pa-
louse Creek has the highest intrinsic potential in its tidal and lower val-
ley reaches — from 1001 to 2500 smolts per 100 meters of stream. This
pattern reflects the coho preference for wider active channel and valley
widths. The thin blue lines, streams, indicate zero intrinsic potential
due to gradients above 20% and known natural migration barriers.
Understanding intrinsic potential for a particular stream will help guide
restoration efforts in setting realistic coho population goals. Total in-
trinsic potential for smolt production this sub-basin is 141,756 smolts.
Intrinsic potential for adult coho returns under low ocean survival rates
(1%) is 1,418, and under high ocean survival rates (10%) is 14,044 fish.

While restoring coho smolt populations to these levels is unlikely given
current land uses and infrastructure, understanding intrinsic potential
for a particular stream will help to inform restoration efforts and to set
realistic coho population goals.
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Table P-10

Limiting Fac-
tors to Coho

Populations

Coho Habitat Limiting Factors

The Limiting Factors analysis (based on Reeves et al., 1989), shown in
Table P-10 below, indicated that summer and winter rearing habitats
were bottlenecks to coho production. Summer rearing habitat was only
25% of the area needed, and winter habitat was 39% of the area needed
to support potential smolt populations produced from currently avail-
able spawning gravel. The summer bottleneck was due to excessively
high temperatures which eliminated reaches3 from the current usable
area. If there were no temperature limitations within the sub-basin,
winter rearing habitat would be the next limiting factor. Palouse Creek
was found to have limited connectivity with its flood plain and limited
off-channel habitat, which greatly limits its winter usable area. The pool
behind the tide gate may provide additional winter rearing habitat, but
the use level of this area has not been determined. Current spawning
area is more than sufficient for potential populations.

Palouse .

Habitat Potential Are_a/ Area Current Smolt Smolts
Compo- Summer Survival Needed Usable Factor Produced
nentp Population | Factor (M?) Area (M%)

Spawning 50,486 0.006 303 1,141 95.5 108,966
Spring

Rearing 50,486 0.3 15,146 34,426 1.7 58,524
Summer

Rearing 50,486 0.6 30,292 7,676 0.9 6,908
Winter

Rearing 50,486 0.4 20,194 7,849 1.2 9,419

Resource Issues

Early settlement

A wildfire burned through much of Haynes Inlet in 1867, and again in
1883, leaving large snags and early-succession stands of alder in many
places. The land along the slough and Palouse creek was settled in the
1880s and by 1890s most bottom land was claimed. By 1909, the lower

% The Lower Tidal reach was removed from the Useable Area because that reach had
severe high temperatures. There were 3 temperature sensing devices in this reach.
One had 63 days with a minimum temperature >22°C with over 40 consecutive days
and 27 consecutive days over a max of 25°C. Another had 53 days with the minimum
>22°C with over 40 consecutive days and 49 days (21 consecutive) of over 25°C. The
third temperature monitoring station also detected warm temperatures, but with less
detrimental temperatures than the others.
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stream reaches were straightened, hand-dredging began, and culverts
with iron lids, early tide gates, were installed. In 1910, Julius Larson in-
vented a dredge boat to deepen and widen the sloughs for better naviga-
tion. A dike was constructed along Palouse in the 1920s, and in 1924 a
road along the dike was built. Principle transportation of dairy products
went from boat to trucks in 1926. In her book, Ines Nelson recalls many
family swimming holes along the slough and stream. (Nelson, 1978)

Contemporary Issues

Past impacts to the stream include large wood removal in both the for-
ested and valley segments of the channel. Dredging and channeling of
the stream in the valley bottoms, diking in the lower reaches, and road
construction has had ongoing impacts on the drainage of the lowland
area. The main channel was last dredged in the summer of 2003 (after
Coos WA conducted surveys), but is still far below its original capacity.
Removal of riparian vegetation and tidal exclusion have also changed
the natural conditions of the Palouse sub-basin.

The main tide gate is suspended from a concrete tide box with two
large, top-hinged, wooden doors. The tide gate creates a large, slackwa-
ter pool immediately upstream which has caused the hydrologic and
sediment transport mechanisms in the lower Palouse system to be
highly altered. Because sediment deposits in this area more closely re-
semble a reservoir than a connected estuary, the tidal part of the chan-
nel has seriously aggraded. The tide gate may have direct effects on fish
populations related to fish passage as well as creating thermal and sa-
linity gradient conditions that fish would not have experienced histori-
cally.

Like other sub-basins in the area, the Palouse sub-basin key resource
issues are related to sediment transport through the lower reaches.
Sediment accretion in the lower reaches since the placement of the tide
gate has caused significant changes to channel dimensions. As a result
of the channel filling with sediment, flooding of roads and driveways
has become a major problem for local residents.

Landowner Concerns 0 5 10 15 20 25 3 _

. Figure P-18
and Desired Future Landowner
Conditions Environmental Qualit Concerns
At a Palouse sub-basin Cof- Restoration
fee Klatch meeting held On |, vanagement | ]

May 12, 2005, landowner

expressed their concerns  LandUse Policies o First

about watershed issues. Ac- Sovial Conoems 5 Second

cording to a number of local [ \
Number of Responses
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landowners, drainage of the bottom land has become much worse since
the main tide gate was replaced in 1988, and especially bad in the last
five years. A large storm event in 1982 was also recalled by landowners
as having a sudden and lasting effect on the sub-basin by transporting
large amounts of sediment from the uplands. Land commonly used for
grazing and hay production now remains wet most of the year, and is
becoming inundated with wetland associated plants such as “tussocks”
(Juncus sp.). Land management concerns (see Fig. P-18) expressed by
landowners in the Palouse Creek sub-basin were heavily dominated by
the problem of poor drainage.

Private landowners in the Palouse Creek watershed expressed their
primary desired future condition for the area as regaining drainage on
currently wet pasture land for hay and grazing purposes. This goal of
“reclaiming the land” was generally a top priority concern for the major-
ity of Palouse Creek Coffee Klatch attendees. Landowners expressed the
need for ongoing proper maintenance of culverts, especially under
county roads, and tide gate “fixes”. Landowners also expressed the de-
sire to better understand whose responsibility it is to maintain these
drainage structures, and the proper process of implementing mainte-
nance activities. Other future desires include continued availability of
irrigation water, restoration of fish passage, and keeping the pastoral,
undeveloped feel of the area.
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Larson Creek tidal reach from tide gate. Photo CoosWA, 2006.
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Larson Creek Sub-basin

Introduction

Landform

The Larson sub-basin Li/lg?”‘; d
i i ain Roads

(see Figure L-1) is long, Aty [ oabi

narrow and orientated
northeast to southwest.
Larson Slough, the head
of which is tide-gated,
drains into the north end
of Coos Bay through
Haynes Inlet and there
are tidal and high salt
marsh areas near the
mouth. Sullivan Creek,
Larson’s main tributary,
flows into the mainstem

about midway up the
sub-basin. 1 0 1 2 Miles

Both Larson and Sullivan

Creeks are dendritic river systems. Larson Creek is a fourth order
stream, while Sullivan is a third order stream. The drainage area of the
sub-basin is approximately 6944 acres (10.85 miles?), which is the third
largest in the lowlands assessment area. The total river miles of
streams within the Larson watershed is approximately 47.2 miles, in-
cluding every section of stream from mainstems to very small intermit-
tent headwater streams. From the tide gate at North Bay Drive, the
Larson mainstem is approximately 8 miles long, and Sullivan Creek
mainstem is 3.4 miles long. The elevation in the basin ranges from O to
1383 feet above sea level (OWRD, 2005).

[] Sub-basin

Larson is the only sub-basin in the assessment area whose underlying
geology is composed entirely of Tyee silt/sandstone, which forms an
erosive, landslide-formed topography. Weathered into this are the fol-
lowing three general soil types. Dune land-Waldport-Heceta, which is
common to dune areas with Waldport being excessively drained, while
the Heceta is poorly drained, Templeton-Salander, common to the low-
land area, which is well drained and loamy, and Milbury-Bohannon-
Umpcoos, found in the uplands, which is moderately deep and shallow,
gravely and loamy (Haagen, 1989).
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Figure L-2
Landuse
Distribution

Table L-1
Landuse
Area
(Coos
County
Assessor,
2004)

Landuse and Ownership

Landuse Category
[ Agriculture

[ Commercial & Industrial
1 Rural Residential
[J Forestry

2 Miles

Legend
N Streams Main roads Parcels
Landuse Acres Percent
Agriculture 2,146 31
Forestry 4,845 69
Rural Residential 34 <1
Commercial & Industrial -
Total 7,025"

Landuse in the Larson
sub-basin (see Figure L-
2) is 69% forestry, which
covers most of the up-
lands and head waters.
Larson contains the high-
est percentage, 31%, of
agricultural lands within
the assessment area.
These spread across the
lowlands of the Larson
mainstem and slough,
and are mainly dedicated
to grazing and hay crops
for dairy and cattle opera-
tions. Rural residential
land use, located near the
mouth of the slough, is
very minimal, and there is
virtually no commercial or
industrial land use present
in the sub-basin (see Table
L-1).

4 . R
Note: Totals differ between the county assessors parcel aggregate areas and the sub-basin

area. The county assessors database has many duplicate records which were removed based on

identical areas, map numbers, and parcel numbers, and may not include area of roads or

streams.
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Hydrology

Precipitation

Annual precipitation is 69
inches in the lowest eleva-
tion in the Larson sub-
basin. Due to the west fac-
ing orientation, rainfall
gradually increases as the
elevation increases to a
maximum of 73 inches,
averaging 71 inches for the
whole sub-basin (OCS,
2003). The precipitation
intensity for a 2-year 24-
hour event is 3.01 inches
(OWRD, 2005).

Stream flow

Discharge (cfs)

5

10 20 25 50 100 500

Peak Event Interval Years

Annual peak stream flow (Figure L-3) was obtained from the Peak Flow
Estimation Program (OWRD, 2005). They use hydrologic prediction

equations and physical
watershed characteristics
to estimate peak flows.
Table L-2 shows the esti-
mated discharge at the
mouth of Larson Creek
for storm events at two to
five hundred year reoc-
currence intervals. The
bankfull storm event is
estimated to be 669 cfs.
On the other extreme, a
maximum discharge of
2720 cfs is estimated for a
500-year storm event in
Larson Creek.

Miscellaneous  summer
flow measurements were
collected on Larson Creek
in 1998 to 2002 (OWRD),
and in 2003 (Coos WA).
Table L-2 shows the
summer flows on Larson

Coos Bay Lowland Assessment

Location Year Date CFS
1-Jun 37.0
1-Jul 11.00
Winter 1 1998
3-Aug 2.20
1-Sep 1.20
29-Jun 5.32
19-Jul 1.70
Winter 1 1999
2-Aug 1.35
16-Aug 1.31
21-Aug 2.01
29-Aug 0.69
Winter 2 2000
20-Sep 0.37
19-Oct 4.64
) 17-Sep 1.19
Winter 2 2001
22-Jul 1.34
) 11-Oct 8.47
Winter 2 2002
2-Jul 1.26
) 18-Aug 0.14
Main 4
24-Sep 0.20
- 2003
Winter 1 18-Aug 0.70
Sullivan 1 29-Aug 0.71
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Creek at Winter 1 and at Winter 2 site from 1998 to 2003. In 2003,
measurements were taken at the Main 4, Winter 1, and at the Sullivan 1.
The lowest flow was taken at the Main 4 site (0.14 cfs), however this site
is in a much smaller section of stream than the other sites. Based on
these measurements the base summer stream flow for the Winter 1 site
ranges between 1.20 and 11.00 cfs. At the Winter 2 site the stream flow
ranges from 0.69 and 2.01 cfs. A high flow of 37.00 cfs was taken at the
Winter 2 site in June 1998.

Land Use Effects on Hydrology

Land uses, as they affect surface conditions, can be used to make gen-
eral evaluations of the hydrologic condition of a watershed. Of particu-
lar concern is the effect of land uses on peak stream flow, since in-
creases in runoff can contribute to flooding, erosion, and culvert fail-
ures. The most important determinant for peakflow increases is the
ability of soils to absorb rainfall.

The main types of hydrologic soil groups (HSG) present in the agricul-
ture lands are, 61% of HSG Class D, and 39% of HSG Class B. The HSG
Class D has very slow infiltration rates and high runoff rates. The HSG
Class B has moderate infiltration rates and moderate runoff. Agricul-
ture has a greater affect on runoff in areas where soils have a high infil-
tration rate compared to areas where soils are relatively impermeable in
their natural state (USDA, 1986). Because of the soils, potential risk of
peak-flow increases is moderate in the Larson sub-basin.

Within the forest land use area, there are 36.75 linear miles of forest
roads. These roads take up approximately 2.0 percent of the forested
area. If the percentage of forest area rises above 8 percent, the potential
risk of increasing peak-flow moves to high (OWEB, 1999). Because of
the low percentage, the relative potential risk for peak-flow enhance-
ment is low.

There are approximately 7.62 linear miles of rural roads in the Larson
Creek. Of this area, there is 5 percent area in roads. This percentage
ranks Larson Creek residential and area as a relatively moderate poten-
tial risk for peak-flow enhancement.

Included within the rural road area, there are some impervious sur-
faces, but no urban roads. Because of the small amount of impervious
surfaces, the potential risk for peak-flow enhancement from urban
roads is low.

Overall, Larson sub-basin’s potential risks of peak-flow increase from
land use impacts are low to moderate.
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Water rights

There are three main

sources of water rights in Type of Use CFS Ac-ft
Larson Creek: surface wa- Domestic 0.17 0.00
ter, groundwater, and in- Irrigation 3.08 0.00
stream. The most senior Instream 40.00 0.00
water right in was estab- Livestock 0.67 0.00
lished in 1924 for domes- Total 43.92 0.00

tic use of surface water. Table L-3 displays the different types of water
use in Larson Creek. There are no storage rights for Larson sub-basin.
Total water rights for the entire sub-basin are 43.92 cfs. The total con-
sumptive use is 1.51 cfs. The instream rights extend 4.0 river miles from
the tide gate at North Bay Drive to the Sullivan Creek tributary. Sulli-
van Creek instream rights extend for 3.5 miles. However, there are no
instream rights for Larson Creek above the confluence of Sullivan
Creek. A maximum instream water right of 40.00 cfs was established
for the purpose of providing optimum stream flow for migration,
spawning and juvenile rearing of anadromous and resident fish, and
supporting aquatic life. Of the 40.00 cfs maximum reserved instream
flow, 14.00 cfs is for Sullivan Creek.

Water Availability

Water availability for the mouth of Larson sub-basin is estimated using
the Water Availability Report System (OWRD, 2005). The average wa-
ter available is based on the 50% annual exceedance level. The expected
Flow, shown in Table L-4 for Larson Creek and Table L-5 for Sullivan
Creek, was derived by subtracting the consumptive uses from the esti-
mated natural stream flow. In Larson sub-basin, has less than 2 cfs of
expected stream flow for the months of August through October. How-
ever, in Larson Creek, the consumptive water use has not increased by
more than 10% since 1993 (OWRD, 2005).

wont [ awrariow | Corumpive | esened | Expecid Fow
Jan 55.50 0.16 26.00 55.34
Feb 59.70 0.18 26.00 59.52
Mar 43.90 0.10 26.00 43.8
Apr 30.60 0.05 26.00 30.55
May 15.90 0.06 15.90 15.84
Jun 7.90 0.12 10.00 7.78
Jul 3.81 0.21 3.70 3.6
Aug 1.98 0.14 2.00 1.84
Sep 1.57 0.06 2.00 1.51
Oct 1.89 0.01 15.00 1.88
Nov 12.80 0.01 15.00 12.79
Dec 46.10 0.12 26.00 45.98

Coos Bay Lowland Assessment Chapter 2 Larson Sub-basin 71

Table L-3
Maximum
Water Use

Table L-4
Larson
Creek
Monthly
Net Water
Available
(OWRD,
2005)



Table L-5
Sullivan
Creek
Monthly
Net Water
Available
(OWRD,
2005)

Month Natural Consumptive Ilqne:t?;\;?r? Expected Flow
Flow Uses (cfs)
Flow
Jan 14.70 0.00 14.00 14.70
Feb 15.90 0.00 14.00 15.90
Mar 11.80 0.00 11.80 11.8
Apr 8.22 0.00 8.22 8.22
May 4.28 0.02 4.28 4.26
Jun 2.05 0.06 2.06 2.0
Jul 0.91 0.10 0.93 .81
Aug 0.44 0.08 0.45 .36
Sep 0.33 0.03 0.34 3
Oct 0.40 0.00 0.41 A4
Nov 3.09 0.00 3.12 3.09
Dec 12.00 0.00 12.00 12.0

In Sullivan Creek, the natural stream flows become very low in the
summer months of July through October, dropping below 1 cfs for the
entire period. With consumptive uses, Sullivan Creek is expected to
reach 0.3 cfs low summer flows in the month of September. Also, the
consumptive water use has increased in Sullivan Creek by more than

10% since 1993 (OWRD, 2005)
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Aguatic Habitat

Aquatic habitat surveys addressed in this assessment include unit type,
substrate type, riffle sediment, pool depth, large wood, and bank stabil-
ity (bank stability is presented in Sediment Sources).

Larson’s stream reaches extend upstream constrained by terraces in a
low gradient, broad valley. Farther upstream the channel becomes con-
strained by hillslopes and the valley becomes narrower and steeper. See
Appendix A for specific channel morphology metrics.

The Larson sub-basin aquatic habitat survey is a combination of 2001
survey data from ODFW covering reaches Main 5, Main 6, and all three
Sullivan reaches. Coos WA performed aquatic habitat surveys on
reaches Winter 1 and Winter 2 in the winter 2000, and Main 3 and
Main 4 in 2003. The first reach on the Larson aquatic habitat survey
starts approximately one kilometer above the tide gate. A moderate
portion of the lower mainstem and lower Sullivan Creek were not sur-
veyed because of landowner denials. Aquatic habitat survey reaches are
shown in Figure L-4. These reach names will be used to describe loca-
tions within the Larson sub-basin throughout this assessment.

Main 5

Legend

/\J Streams
[ Sub-basin

N

A Winter 2

Sullivan 3

Sullivan 2
Sullivan 1

0 1 2 Miles
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Figure L-5
Unit Types

Figure L-6
Substrate
Types

Figure L-5, unit types, shows the percentage of unit area per unit type
for each of the surveyed reaches. The mainstem reaches are dominated
by pools, riffles and glides with rapids in the upper reaches and Sullivan
Creek. Small amounts of dry units are spotted in the upper mainstem
and upper Sullivan.

100% - —
90% -
80% -
70% -
60% -
50% -
40% |
30% -
20% -
10% -
0% - ‘ ‘ ‘ ‘

Winter 1 Winter2 Main3 Main4 Main5 Main6 Sullivan Sullivan Sullivan

1 2 3
| Riffle = Pool m Glide O Step Units B Cascade Unit
O Rapid Units O Culvert Xing O Dry Units O Puddled Units

Figure L-6, substrate types, shows the percent of substrate types found
in each reach. The upper mainstem and Sullivan reaches have more
cobble, boulders, and bedrock. Sullivan 3 has a high amount of
silt/organics likely being caught in the large pool area shown in Figure
L-5. The lower reaches, less varied in substrate types, are dominitated
by sand, gravel and relatively smaller amounts of silt/organics.

100% —
90% {— ] - .-
80% — I —
70% +— . T
60% +— ] | —
50% +— — |
40% +— |
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1 2 3
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Figure L-7, riffle sediment, shows that most reaches, except Winter 1
which didn’t have any riffles, have good amounts of gravel. Main 3, and
to a lesser degree Main 4, have extremely high amounts of gravel and
little fine sediment — making them excellent for spawning. Winter 2,
however, has extremely embedded gravel

100% Figure L-7
90% Riffle Sedi-

80% ment
70% -

Winter LWinter2 Main3 Main4 Main5 Main 6 Sullivan Sullivan Sullivan

1 2 3
Doatted lines represent desirable anounts. Solid lines represent undesirable anou
O Gravel B Sand/Silt/Organics

Figure L-8, pool depth, shows that only Main 3, 5 and 6 and Sullivan 2
and 3 had good pool and residual pool depths. Pool depth was not ap-
plicable for Sullivan 1 because there were no pools within that reach.
Average residual pool depths were not available for three reaches. Win-
ter 1 and Winter 2 had extremely deep pools.

1_2 i Figure L-8
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Figure L-9
Large Wood

Figure L-9, large wood, shows that large wood increases drastically in
the upper mainstem and Sullivan reaches, yet wood pieces and volume
in these upper areas are still not to desirable levels. Sullivan 3 has the
best amount of large wood. Key pieces of wood are very low to none in
all reaches.
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Wetlands

Historic, current and potentially restored wetlands in the Larson sub-
basin are shown in Figure L-10 and Table L-6. The current (2005) wet-
land extent, determined by CoosWA using aerial photography analysis,
is land presently dominated by wetland vegetation and not showing
signs of recent agricultural production. ‘Current wetland’ is not neces-
sarily properly functioning wetland and is often included in the area of
potential wetland restoration. In this sub-basin, current wetland is only
8% of the historic wetland extent. Historic wetland extents are based on
soil type and plant characteristics. Wetlands considered to have good
potential for restoration comprise 60% of the historic wetland extent in
this sub-basin. These are areas not currently functioning as wetland, are
often more difficult to manage for crop production due to drainage is-
sues, and are described in the National Wetland Inventory as being sea-
sonally flooded. Wetland restoration is discussed in more depth in

Chapter 3, and National

Wetland Type Acres
Wetland Inventory catego- —— and yP
ries are provided in Ap- (H:'Sto”ctweila”ds 52;
pendix A. urreq wetlands .
Potential wetland restoration 350

B Historic wetlands [ sub-basin boundary
Current wetlands N Streams
FEEH Potential wetland restoration /\_) Roads
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Sediment Sources

Sediment sources considered in this assessment include unstable
stream banks, unstable slopes, erosion associated with roads, and
stream crossings with road fill at risk of failure.

Bank Stability

Bank stability surveys are now conducted as part of the aquatic habitat
surveys, however, this was not routine until after 2000 and ODFW sur-
veys do not include bank stability. Therefore, only reach Main 3 and
Main 4 were surveyed for bank stability. Figure L-11 shows the bank
stability ratings for each aquatic habitat reach. In the Larson sub-basin,
only two reaches were surveyed for bank stability. In each reach, nearly
15% of the bank area was uncovered unstable and another 5% uncov-
ered stable.

100%0
oove |
80%
70%
60%
50%
40%
30%
20%
10%0
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.

Figure L-11
Bank Stability

Percent Stabi

Main Reach 4

Mein Reach 3

Blue Line represents the 10%6 unstable bank acceptable benchmark.
m Covered Stable Covered Unstabled Uncovered Stablem Uncovered Unstable

16 Low gilgure L-12
HER ope
Slope Stability | | 3 : <(f/;% StaEiI_it_y Risk
The slope analysis, shown in O 6%- 100 Classifica-
Figure L-12, determined that 1 m 11%.20% CONS
the area in the low risk cate- O 21% - 30%
gory for landslide potential is g 10 = O 31% - 40%
approximately 66.4%, the g ] Medium
moderate risk area is 25.9%, £ 8 0 41% - 50%
the high risk area is 5%, and — O 51% - 60%
the extremely high risk area is 6 High
2.7%. The data show that the 0 61% - 70%
’ ’ . 4 Extremely High
Larson sub-basin has a total g 71% - 80%
of 7.7% in the high and very 2 B 81% - 90%
high risk range. The most un- B 91% - 100%
0 B < 100%
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Table P-7
Road and
Landing
Survey
Results

stable slopes are located in the headwaters of Larson and Sullivan
Creek, in the highest elevations of the most eastern part of the sub-
basin.

Road-Related Erosion

Larson Creek road and landing survey was conducted between February
2001 and October 2004. The survey was divided into two groups,
county roads and private roads. The county survey started at the junc-
tion of North Bay Drive and Larson Lane and ended at the 5.4 mile
marker on the county road. All private roads were surveyed where land-

owner permission was
Number | Number Existing gfanted- Table L-7 pro-
Site Type of Sites _of Ditch vides a brief summary of
Ditches | Lengths (ft) | the data collected.
Stream Avg. 401 .
Crossing 51 75 Min.30 A total of 29.4 miles of
Max.2270 | road were surveyed. The
Avg. 416 average numbe_r of drain-
Ditch Relief 82 112 Min. 50 age sites per mile was 6.3.
Max. 1600 | \Within the Larson survey,
Avg.472 | there ~were 51 stream
Ditch Out 51 76 Min. 70 crossings, 82 ditch relief
Max. 1350 | culverts, 51 ditch outs, one
oo tential Avg. 80 potential landslide and
Landslide 1 1 Min. 80 one ponding road surface
Max. 80 site. See Discussion and
gzﬂidelgg/ Avg.220 | Restoration Opportunities
Road 1 2 Min. 140 for recommended drain-
Surface Max. 300 | age feature upgrades.
Totals 186 266

Stream Crossing Drainage Evaluation

The 51 stream crossing culverts addressed in the road and landing sur-
vey were ranked for their ability to drain the area upstream during a 50-
year rain event (see Table L-8). Eighteen (35.3%) of the stream cross-
ings in this survey are considered at risk for improper drainage or fail-
ure because they are undersized.

At-risk culverts are further ranked in Table L-8 based on the percentage
of associated drainage area they can properly drain during a 50-year
rainfall event. The number of culverts in each failure risk level (left col-
umn) spread across the table depending on the associated fill volume
size class. It is important to consider both failure risk and fill volume
since it is the fill that becomes the sediment source upon failure of the
crossing.
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50-Yr. Fill Volume Size Class
Rainfall
Fill Fail- Minimal Small Medium Large Very Large
ure Risk Yds Yds Yds
Sites 3 Sites 3 Sites vds® Sites Yds® Sites 3
Low - - 2 61 1 87 1 204 - -
Moderate - - 1 44 - - 1 157 - -
High - - 2 58 - - 3 632 - -
Very
High - - 5 161 1 97 1 156 - -
Failure Risk, Low = 76% - 100%; Moderate = 51% - 75%; High = 26% - 50%;
Very High = 0% - 25%
Fill Volumes, Minimal = < 10 yds.%; Small = 10 - 50 yds.*; Medium = 51 - 100 yds.*; Large =
101 - 500 yds.*; and Very Large = > 500 yds.>.

In the Larson sub-basin, seven of the 18 culverts ranked as having very
high risk of failure, potentially releasing 414 yd3 of fill.
ranked as having high risk, potentially releasing 690 yd3 of fill. Two of
them ranked as having moderate risk, potentially releasing 201 yd3 of
fill, and four of them ranked as having low risk, potentially releasing

Five of them

352 yd3. There is a total of 1657 yds3 of fill at these 18 at-risk culverts.

Coos Bay Lowland Assessment
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Table L-8
At-risk
Stream
Crossing
Evaluation
and Fill
Volume



Table L-9
Temperature
Summary and
Exceedance
of Standards

Figure L-13
7-Day Moving
Averages of
Daily
Maximum
Temperatures

Stream Temperatures

Three temperature logging units were placed in the upper and middle
reaches in Larson Creek in 2003. Six temperature loggers were placed
in Larson Creek in 2004 (two in the same locations as 2003). Four of
these were successfully retrieved, one was lost during high flows (an-
chor was recovered), and the other was not found. Two of the sites were
at the tide gate, one above the gate, and one just below the mouth in the
bay. These sites can be used to evaluate temperature differences be-
tween the bay and the backwater pool of the tide gate. The other two
sites were in the wooded upper reaches of the valley. Sullivan Creek en-
ters Larson mid-way up the valley, but was not monitored due to land-
owner permission issues.

7-Day averages Days | Days | Hours | Hours
Site Year | Max. | Min. | Daily ? T | >64°F | >70°F | >64°F | >70°F
Site 3 2003 | 73.2 | 585 14.7 83 35 3745 71.0
2004 | 69.2 | 59.7 9.5 59 3 184.5 6.0
Site 2 2003 | 64.1 | 585 5.6 7 0 18.5 0.0
2004 64.1 | 60.0 4.0 8 1 12.5 45
Site 1 2003 | 65.8 | 59.2 6.6 18 0 102.0 0.0
TG Upper 2004 | 72.1 | 70.0 2.1 94 27 2110.0 | 317.0
TG Lower 2004 | 732 | 704 2.9 98 38 2184.0 | 4575

Temperature (°F))

Table L-9 shows the 7-day average maximum and minimum tempera-
tures, and the number of days and hours spent exceeding 64 and 70 °F
for each temperature logging site on Larson Creek. Exceedance of stan-
dards is shown in Figure L-12, below. The data indicate that in 2003, all
sites in Larson Creek were above 64 °F, but only site 3 reached tempera-
tures over 70. In 2004 all temperature loggers registered maximum
temperatures over both 64 and some over 70 °F. The sites with elevated
temperatures during the longest period of time were the ones on either
side of the tide gate.

75 7 Figure L-13, below,

an illustrates the tem-

04 perature trends

65 | — within the sub-basin

i using 7-day average

60 |1 maximums, and col-

[ ors them according

55 to salmonid suitabil-

i ity. The map shows

S0 . o e ‘ that temperature in-
Site 3 Site2 Site 1 TG TG

Upper  Lower creases from 55 °F at

@ 2003 ® 2004 the headwaters to 72

Red dotted line represents 64 °F std, higher temperatures undesirable  °F at the tide gate in
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2004. In 2003, the Larson Creek overall downstream change in tem-
perature from the uppermost site (3) to the mouth was 0.905 °F per
1000 ft. The average daily high temperature change slightly decreased
going from the most upstream site (3) to the next downstream site (2).
The 2004 average overall downstream change in temperature from the
most upstream site (3) to the lower tide gate site was 0.242 °F per 1000
ft. In both years the average daily high water temperature decreased
slightly between site 3 and site 2 likely due to the fact that site 2 was in a
meter-deep, shaded pool that was quite cold.

Shade Needed to Meet Potential

0-20%
21-40%
@G 11-60%
G 6 -30%
GEE» 5 -100%
Streams Minimum
[J Sub-basin

Summer Rearing Habitat Thermal Regimes
(Based on 7-Day Average Temperatures)

N Unusable Marginal Usable Optimal
86-72 °F 71-65 °F  e4-60 °F 59-55 F
A %%W%%%JUUUUUU%J UUUUUUlU UU%%%; My%%%%
les

I —————

Riparian Shade

The difference between current and potential shade is shown in Figure
L-14, above, and is expressed as shade needed to meet potential. The
darker riparian areas on the map have the least amount of current
shade. Current and potential shade values in the Larson sub-basin are
80% and 97%, respectively, in the upper-most, steep canyon areas. The
upper valley has 51% and 91% respectively, and the lower valley area
has 50% and 93% respectively.
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Figure L-15
Salmonid
Distribution

Table P-10
Stocking
Records

Salmonid Distribution

Coho, fall Chinook, win-
ter steelhead, and chum
salmon are present in
the Larson sub-basin.
Figure L-15 shows the
distribution of steelhead
and coho according to
ODFW. However, based
on the high stream gra-
dients in the upper

ODFW ODF

Anadromous Fish Use Stream Clasification reaches H of n these

. streams, the coho extent

I\J sceineadDistibution  \J Fish Use > likl 4
Coho Distribution No Fish Use Is likely —exaggerated.
Unknown Oregon Department of

D Spawning Area Forestry (ODF) classi-

fies general fish use
streams including cutthroat trout (green line is hidden under the steel-
head and coho lines). The spawning survey area is enlarged below in
Figure L-16.

Other fish and amphibian species observed in Larson Creek, based on
incidental catch at the fish traps, include cottids, brook lamprey, Pacific
lamprey, stickleback, Pacific Giant salamander, Dunn’s salamander,
Roughskin newt, tailed frogs, Red-legged frog, Pacific tree frog, and
Foothill Yellow-legged frog (CWA 2005).

Stocking Records

Larson Creek and its major tributaries have been stocked throughout
the 1980’s with both steelhead and coho juveniles (see Table L-10).
Both smolt and fry juve-

. Juveniles | niles were distributed
Creek Species | Year | pocased | into the Larson sub-
Larson Slough | Steelhead | 1980 12,542 basin, with the majority
Larson Slough | Steelhead | 1981 29,719 of the stocked fish being
Larson Cr. | Steelhead | 1982 10,229 released by the use of
Larson Cr. Steelhead | 1983 11,928 hatchboxes. From 1980-
Larson Cr. Steelhead | 1984 7,496 1989 nearly 120,000 ju-
Larson Cr. Steelhead | 1985 7,444 venile salmonids were re-
Larson Cr. Steelhead | 1986 7,500 leased into the sub-basin,
Larson Cr. Steelhead | 1987 7,625 with 90% of them being
Larson Cr. Steelhead | 1988 7,530 steelhead. The largest
Larson Cr. Steelhead | 1989 5,155 fish release of any species
Sullivan Cr. Coho | 1989 9,928 reported in the lowlands
117,096
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assessment area was con-
ducted in Larson slough in
1981 when almost 30,000
juvenile steelhead were
released in the lower
reaches of the stream. The
only stocking other than
steelnead was in 1987
when almost 10,000 juve-
nile coho were released
into Sullivan Creek. Ac-
cording to ODFW, in the
last five to ten years very
few fish if any have been
stocked into the Larson
sub-basin.

Spawning Surveys

Coho spawning surveys
were preformed on the
mainstem of Larson Creek
(see Figure L-16), for
reaches 1-1 through reach

P
|:| Sub-basin bord
0

er N Streams

1 Miles

N

A

2,1in 2002 - 2004 by the Coos WA. A section of Sullivan Creek (reach 3)
was surveyed in 2001 by ODFW, and in 2004 by the Coos WA.

Larson Creek consistently
has had the second high-
est number of spawning
coho in the assessment
area, and in recent years,
the population has been
increasing. In 2002,
there was a total of 406
coho surveyed in the Lar-
son reaches, in 2003,
there were 598 coho
(AUC), and in 2004 there
were 757 coho (AUC).
This was an 86% increase
in returning coho spawn-
ers in the Larson Creek
mainstem reaches, from
2002 to 2004.

Coos Bay Lowland Assessment

Reach | YEAR Aljg:t/zlilm Gravel (m?) Grg;;lélrzz)/

2002 21 612 136.0

1-1 | 2003 75 422 325
2004 110 430 22.6

2002 251 446 11.2

1-2 | 2003 319 318 6.2
2004 372 388 6.7

2002 434 540 13.3

1-3 | 2003 596 424 6.1
2004 621 366 5.3

2002 378 477 8.1

1-4 | 2003 505 709 8.2
2004 503 287 3.4

2002 167 76 2.2

2 2003 87 239 12.0
2004 106 189 7.6
3 2001 139 No Data No Data
2004 126 121 2.1
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Spawning
Survey
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Table L-11
Spawning
Density



Figure L-17
Coho-
Spawning
AUC
Population
Estimates

Examining the density of spawning coho by reach (see Table L-11 and
Figure L-17) indicates which parts of the stream are preferentially se-
lected by the fish and whether the existing habitat is being fully utilized.
Reaches 1-3 and 1-4 consistently had the most spawning coho/km. In
2004, the year with the highest number of spawners, there were only
5.3 and 3.4 m2 of suitable spawning gravel available per female. It has
been estimated that 11.7 m2 is needed for each spawning pair to avoid
displacing eggs deposited by other pairs (Sandercoch, 1991). According
to this estimate, most of the spawning habitat in the Larson sub-basin
was fully seeded each survey year.

In Sullivan Creek, there were 192 coho (AUC) in 2001, and 135 coho
(AUC) in 2004. The 2004 gravel per female data show that the spawn-
ing habitat on Sullivan Creek is highly utilized.

Other anadromous fish have been observed during the spawning sur-
veys on Larson Creek. In 2002, a pair of chum were observed spawning
in reach 1-3. Also, in 2004 one chum carcass was recovered in reach 1-
4. Steelhead and cutthroat trout were observed in both Larson and Sul-
livan Creeks.

2!

O Jacks
O Adult —

Lot I o
¢
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Reach1-1 Reach1-2 Reach1-3 Reach1-4 Reach 2 Sullivan
Q.
Reach
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Intrinsic Potential for Coho Smolt Produc-
tion

The intrinsic potential for
streams in the Lowlands
area to produce coho
smolts was estimated
based on digital elevation
models, active channel and
valley widths, known natu-
ral barriers and coho life
histories. The values indi-
cate the number of coho
smolts supported by his-

2 Miles

Intrinsic Potential for Coho
Smolt Production (Smolts/100m of Stream)

toric, pre-settlement 1-10 51- 100 #NJ 501 - 1000
stream conditions. Intrin- 11-25 101 - 250 1001 - 2500
sic potential for the Larson /M\J26-50 251-500  NJ >2500

sub-basin, shown in Figure

L-18, indicates that the Larson sub-basin has the highest intrinsic po-
tential in its mainstem reaches — from 1001 to 2500 smolts per 100 me-
ters of stream. Intrinsic potential increases even more in a small area
just upstream from the mouth, and decreases dramatically in the side
tributaries. This pattern reflects the coho preference for wider active
channel and valley widths. The thin blue lines, streams, indicate zero
intrinsic potential due to gradients above 20% and known natural mi-
gration barriers. Understanding intrinsic potential for a particular
stream will help guide restoration efforts in setting realistic coho popu-
lation goals. Total intrinsic potential for smolt production this sub-
basin is 125,867 smolts. Intrinsic potential for adult coho returns under
low ocean survival rates (1%) is 1,259, and under high ocean survival
rates (10%) is 12,587 fish.

While restoring coho smolt populations to these levels is unlikely given
current land uses and infrastructure, understanding intrinsic potential
for a particular stream will help to inform restoration efforts and to set
realistic coho population goals.

Coho Habitat Limiting Factors

The limiting factors analysis (based on Reeves et al., 1989), shown in
Table L-12, below, indicates that both summer and winter rearing habi-
tats are in short supply for coho juveniles. Current useable area of win-
ter rearing habitat, the most severe bottleneck to smolt production, is
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only 10% of the area needed to support smolt populations potentially
produced from currently available spawning gravel. Winter rearing
habitat, however, is not clearly understood in this sub-basin as quite of-
ten when flows (and velocity) increase the stream has greater connec-
tivity with the majority of its flood plain (visual observations by Coos
WA staff). The usable summer habitat is approximately 50% of the area
needed to support the potential coho population. Summer tempera-
tures were within acceptable parameters for salmonid survival. Current
spawning area is more than sufficient for potential populations.

Larson Potential Area/ Area Current Smolt Smolts
Habitat Summer Survival Needed Usable Factor Produced
Component | Population | Factor (M?) Area (M%)

Spawning 43,539 0.006 261 2,337 95.5 22,3184
Spring

Rearing 43,539 0.3 13,062 12,509 1.7 21,266
Summer

Rearing 43,539 0.6 26,123 12,509 0.9 11,258
Winter 43,539 0.4 17,416 1670 1.2 2,004
Rearing ! ' ! ' '

Resource Issues

Larson Creek’s tide gate was replaced in 2001 to improve fish passage.
The older, failing top-hinge tide gate on Larson was replaced with a
side-hinge gate that opens with much less hydraulic head differential to
open (Giannico et al 2005). The lowering of the invert elevation has
also likely increased sediment transport through the tide gate. Monitor-
ing of the gate, however, has indicated that some of the changes made
are not necessarily beneficial. For instance, even though the water ve-
locities are much lower for the new gate, the drainage is so efficient that
the period that the gate is open is significantly reduced. Another conse-
guence of unknown ramifications is the filling of the large backwater
tide gate pool. “diking of tidal marshes, and loss of shallow subtidal and
deep channel habitats through sedimentation have significantly reduced
the biological productivity of many estuaries.” (Pacific 1994)

(0] 2 4 6 8
Landowner Concerns _ N ‘ |
and Desired Future  Emvronmental Qualin
Conditions Restorationjh !
Private landowners in Management |

T

the Larson sub-basin ex-

pressed concerns regard-  Land Use Policies 3 Frst
ing land management in 0 Second
Social Concems @ Third
the area at a Coffee |
Number of Responses
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Klatch meeting on April 26, 2005. Like other sub-basins in the lowland
area, many of the attending landowners in Larson are concerned about
drainage of the bottom land. Many once-productive grazing lands now
remain wet to the point of supporting wetland vegetation over pasture.
Larson slough was last dredged in 1967, and since then a lot of silt has
built up in the lower watershed due to upland logging practices, the
1996 landslides, and unstable stream banks. Landowners are concerned
about sediment causing blockage of agricultural ditches and culverts,
and the permit process that often delays maintenance of these struc-
tures.

Landowners in Larson also expressed concerned for stream bank condi-
tions and several meeting attendees were very supportive of riparian
restoration efforts by the Coos WA. As in other sub-basins, concerns
over sediment introduction from stream-side roads were also raised.

As shown in Figure L-19, landowners’ concerns spread more evenly
across the spectrum of categories, with the exception of social concerns,
than in other sub-basins. Landowners here were also worried about the
threat of new development spurred by the 2004 Oregon Measure 37,
and coal-bed methane wells. Several meeting attendees expressed con-
cern over the heavy use of fertilizers and herbicides by the timber indus-
try in the area.

Apart from improved drainage, landowners attending the Larson Coffee
Klatch agreed they would like to see little change in the area for the fu-
ture. Positive changes would be reduced flooding, a healthier ecosystem
including free-roaming wildlife, stabilization of the stream channel, and
improved logging practices.
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Coos Bay Lowland Assessment
and Restoration Plan

Chapter 2:
Kentuck Creek Sub-Basin

Assessment

Kentuck Creek tidal reach from the tide gate. Photo CoosWA ,2006.

Coos Bay Lowland Assessment Chapter 2 Kentuck Sub-basin 89



Kentuck Creek Sub-basin

Introduction

Landform

The Kentuck sub-basin is Legend
oriented east to west, and NJ Streams

Roads

enters the north end of £ Sub-basin

Coos Bay through Kentuck
Inlet. The stream system
is made up of two major
tributaries, Kentuck and
Mettman creeks (see Fig-
ure K-1). These streams
converge in the lowlands :
to form Kentuck Slough Tick Bl N
which drains into the Bay 1 0 | b M A
through a tide gate. There

are tidal and high salt

marshes near the mouth.

Kentuck and Mettman creeks are both dendritic river systems. Kentuck
Creek is a forth order stream system, and Mettman is a third order sys-
tem. The drainage area of the sub-basin is approximately 10637 acres
(16.62 miles?, which is the largest in the lowlands assessment area. The
total river miles of streams within Kentuck is approximately 59.28
miles, including every section of stream from mainstems to very small
intermittent and perennial headwater streams. From the tide gate at
East Bay Drive, Kentuck mainstem is approximately 8.1 miles long, and
Mettman Creek mainstem is 3.4 miles long. The elevation in the basin
ranges from O to 1334 feet above sea level (OWRD,2005).

The main type of underlying geology in the Kentuck sub-basin is the
Tyee silt/sandstone (76%). Other types include Tuffaceous silt-
stone/sandstone (11%), and Siletz River Volcanic (13%). Due to the type
of these parent materials, a fair amount of the area in this sub-basin is
prone to landslides. Soils in the Kentuck sub-basin consist of the follow-
ing three general types. The Templeton-Salander soil type, most com-
mon in the lowlands area, is well-drained and loamy. Steeper areas in
the uplands are characterized by the Preacher-Bohannon type which is
deep, gravely to loamy and prone to erosion. The headwaters of Kentuck
are on the Milbury-Bohannon-Umpcoos type that is moderately deep
and shallow, gravelly to loamy (Haagen, 1989).
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Isolated basalt deposits are found in some headwater areas of Kentuck,

which have been used as rock sources for over 50 years.

Landuse and Ownership

Landuse in the Kentuck
sub-basin (see Figure K-2
and Table K-1)) is domi-
nated by forestry, which
covers 81% of the area.
Forests are managed by
both private industrial and
small woodlot owners.

Agricultural use is con-
fined to the bottom lands
along the main tributaries,
and comprises 11% of the
area. Most agricultural
land is managed for graz-
ing, hay production and
small hobby farms. Rural
residential use is spotted
along the mainstem and
lower valley. The Kentuck
golf course is located along
Kentuck slough, compris-
ing 1.5% of recreational
use. Two large rock quar-

Landuse Category
[ Agriculture

=3 Commercial & Industrial

[ Rural Residential

B Recreational Wﬁ? Eﬁ%
[ Forestry %%

ries are located along Kentuck creek.

Coos Bay Lowland Assessment

Legend A
Roads :
nJ Streams 1 0 1 2 Miles
Parcels
Landuse Acres Percent
Agricultural 972 11
Forestry 7207 81
Rural Residential 557 6
Commercial & Industrial 48 0.5
Recreational 134 1.5
Total 8918
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Landuse



Hydrology

Precipitation

Annual precipitation is 67 inches in the lowest elevations in the Kentuck
sub-basin. Due to the west facing orientation, rainfall gradually in-
creases as the elevation increases to a maximum of 73 inches, averaging
70 inches for the whole sub-basin (OCS, 2003). The precipitation in-
tensity for a 2-year 24-hour event is 2.95 inches (OWRD, 2005).

Stream flow

Annual peak stream flow 30
was obtained using the omo 2740
Peak Flow Estimation Pro-
gram (OWRD, 2005).

They use hydrologic pre- A
diction equations and - |—| ‘|—|_|> |
physical watershed charac- 0

2

teristics to estimate peak 5 10 0 % 5 10 50
flows. . Figure _K'3 shows Peak Event Interval in Years

the estimated discharge at

the mouth of Kentuck creek for storm events for two to five hundred
year reoccurrence intervals. The bankfull flow event is estimated to be
864 cfs. On the other extreme, a maximum discharge of 3540 cfs is es-
timated for a 500-year storm event in Kentuck Creek.

g 8

5

Discharge (cfs)

No data for summer flow measurements were available for Kentuck and
Mettman Creeks.

Land Use Effects on Hydrology

Land uses, as they affect ground surface conditions, can be used to
make general evaluations of the hydrologic condition of a watershed.
Of particular concern is the effect of land uses on peak stream flow,
since increases in runoff can contribute to flooding, erosion, and culvert
failures. The most important determinant for peakflow increases is the
ability of soils to absorb rainfall.

The impacts from agriculture on hydrology are dependent on the type of
cover and management treatments, as well as the characteristics of the
soils (OWEB, 1999). We assessed these factors and compared them to
the change in runoff from the background condition. This change will
be rated as followed: < 0.5 inches, 0.5 to 1.0 inches, and > 1.5 inches.

The main types of hydrologic soil groups (HSG) present in the agricul-
ture lands are, 61% of HSG Class D, and 39% of HSG Class B. The HSG
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Figure K-3
Annual Peak
Discharge
Estimates
(OWRD, 2005)



Class D has very slow infiltration rates and high runoff rates. The HSG
B has moderate infiltration rates and moderate runoff. Agriculture has
a greater affect on runoff in areas where soils have a high infiltration
rate compared to areas where soils are relatively impermeable in their
natural state (USDA, 1986). In the Kentuck sub-basin, the change in
runoff from the background conditions increased by 0.52 inches. Be-
cause of this, the potential risk of peak-flow increases is moderate.

Forest and Rural land use will be assessed by their percentage of area
that is comprised of roads. They will be rated as: low < 4%, medium 4%
- 8%, and high > 8%.

Within the forest use area, there are 81.25 linear miles of forest roads,
the largest of the assessment area. These roads take up approximately
3.3 percent of the forested area. Because of the low percentage present,
relative potential risk for peak-flow enhancement is low in the Kentuck
sub-basin.

There are approximately 15.24 linear miles of rural roads in the Kentuck
Creek. Of this area, there is 5 percent area in roads. This percentage
ranks Kentuck Creek residential and industrial area as a relatively mod-
erate potential risk for peak-flow enhancement.

Overall, Kentuck sub-basin’s potential risk of peak-flow increases from
land use impacts is low to moderate.

Water rights

There are three main types of water rights in Kentuck sub-basin: sur-
face water, groundwater, and instream. The most senior water right in
was established in 1927 for

domestic and livestock use | Type of Use CFS Ac-ft
of surface water. Table K- | Domestic 0.42 0.00
2 lists the different types | Irrigation 1.40 2.64
of water use in the Ken- |Instream 46.00 0.00
tuck sub-basin, and their Total 47.82 2.64

potential maximum water use. The storage rights for Kentuck sub-basin
are 2.64 acre feet for irrigation use. Total allocated water rights for the
entire sub-basin are 47.82 cubic feet per second. The total consumptive
use is 1.16 cfs. Both Kentuck and Mettman creek instream rights were
established in 1992. Mettman Creek rights extend 3.3 miles up Mett-
man Creek. Kentuck Creek instream rights extend from the confluence
of Mettman creek up Kentuck Creek for 4.9 miles. However, there are
no instream rights from the tide gate to the confluence of Mettman
Creek. The instream water rights were established for migration,
spawning, egg incubation, fry emergence, juvenile rearing (12 cfs) on
Mettman creek, and fish life (34 cfs) on Kentuck Creek.
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Water Availability

Water availability for the Kentuck sub-basin is estimated using the Wa-
ter Availability Report System (OWRD, 2005). The average water
available is based on the 50% annual exceedance level. The expected
flow was derived by subtracting the consumptive uses from the esti-
mated natural stream flow and is shown in Table K-3 for Kentuck creek
above and Table K-4 for Mettman creek below. In the months of July to
October, there is between 1.05 and 2.56 cfs of expected flows in Kentuck
Creek. During this low flow period, there is between .02 and .34 cfs of
consumptive use. In Kentuck creek the consumptive water use has in-
creased by more than 10% since 1993.

Natural Consumptive Reserved Expected Flow

Month
Flow Uses Instream Flow (cfs)
Jan 43.50 0.01 34.00 43.49
Feb 47.00 0.01 34.00 46.99
Mar 34.40 0.01 34.00 34.39
Apr 23.80 0.02 23.80 23.78
May 12.10 0.08 12.10 12.02
Jun 6.06 0.22 6.02 5.84
Jul 2.90 0.34 2.85 2.56
Aug 1.50 0.28 1.46 1.22
Sep 1.17 0.12 1.14 1.05
Oct 1.38 0.02 1.34 1.36
Nov 9.46 0.01 9.34 9.45
Dec 35.80 0.01 34.00 35.79

In Mettman Creek, the instream flow is equal to the natural flow for the
months March to June and in December. The predicted natural flow
patterns of the stream create very low flow summer conditions with less
than 1 cfs from July through October. There is very little consumptive
use on Mettman creek and the consumptive use has not increased by
more than 10% since 1993.

Month Natural Consumptive Reserved Expected

Flow Uses Instream Flow Flow (cfs)
Jan 14.20 0.00 12.00 14.2
Feb 15.40 0.00 12.00 15.4
Mar 11.30 0.00 11.30 11.3
Apr 7.58 0.00 7.58 7.58
May 3.76 0.00 3.76 3.76
Jun 2.01 0.01 1.98 2.0
Jul 0.99 0.01 0.96 0.98
Aug 0.51 0.01 0.49 0.5
Sep 0.40 0.00 0.37 0.4
Oct 0.47 0.00 0.44 0.47
Nov 3.08 0.00 3.00 3.08
Dec 11.50 0.00 11.50 11.5
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Table K-4
Mettman Creek
Monthly Net
Water Available
(OWRD, 2005)



Aguatic Habitat

Aquatic habitat surveys addressed in this assessment include unit type,
substrate type, riffle sediment, pool depth, large wood, and bank stabil-
ity (bank stability is presented in Sediment Sources).

The Tidal reach, Kentuck Slough, lies in a large, low-gradient floodplain
and is constrained by Kentuck Way Lane on the north and a dike on the
south. As the mainstem reaches progress upstream they are con-
strained by the dike, then by terraces, and then by hillslopes in a nar-
row, moderate, v-shaped valley. Mettman creek is also constrained by
hillslopes in a narrow, moderate v-shaped valley. See Appendix A for
specific channel morphology metrics.

The Kentuck aquatic habitat survey starts near the mouth of Kentuck
Slough at the tide gate. Aquatic habitat survey reaches are shown in
Figure K-4. These reach names will be used to describe locations within
the Kentuck sub-basin throughout this assessment.

Legend
NJ Streams

[ Sub-basin

Trib 30 R1 Trib 31 R2

Mettman Trib

Lower

Tidal Forest

Franson 1 Franson 3

Lower Valley \id valley Franson 2 N

Upper Valley
1 0 1 2 3 Miles
e ™ e
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In Figure K-5, unit types, the Mettman Trib reach has a very diverse
group of unit types, including a large percentage of step units, rapid
units, and cascade units. Tributary 30, Reach 1, also has a high per-
centage of cascade units, culvert crossings, step units, and rapid over
boulders. In Franson Creek, Reach 3 has 47% of the units are rapid or
step units.

Figure K-5
Unit Types

WSS EELE

B Riffle @ Pool @ Gide O Step Units B Cascade Units O Rapid Units O Culvert Xing O Dry Units

Figure K-6 illustrates the substrate type for each reach. The substrate
types correspond with the unit types. Higher gradient reaches tend to
have more cobble, boulders, and bedrock; lower tidal areas tend to have
higher sand/silt/organic substrates.
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In figure K-7, riffle sediment, there is no data for the Main Tidal reach
because there were no riffles to analyze. All other reaches had excellent
levels of gravel and poor levels of fine sediments. The Upper Valley and
Lower Forest, as well as three other tributary reaches, have fine sedi-
ment levels below the unacceptable levels. The Lower Valley reach has
a very high level of fine sediment in the riffles.

70%
60%

......... bl el

& \bfp@@ S
@‘6 /\Z,@ \55?’ Q{Q%Q«%Q@@&A@ééf

Datted lines represent desirable armounts. Salid lines represent undesirable arrounts.
0 Gavel B Sand/Silt/Organics

==

The average residual pool depths are shown in Figure K-8. The Tidal
reach does not have any data because it did not have any pool units.
The best depths, according to the ODFW benchmarks, were in all
reaches but the Mettman, Tributary 31, Reach 2, Tributary 30, and the

Franson Reaches. Deep pools are used by young salmonids for rearing
habitat.
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As seen in Figure K-9, the mainstem area (Tidal through Lower Forest)
has little to no large wood. None of the reaches surveyed in the Kentuck
sub-basin contain even the minimum benchmark levels for key pieces of
large wood.

Figure K-9 30
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Wetlands

Historic, current and potentially restored wetlands in the Kentuck sub-
basin are shown in Figure K-10 and Table K-5. The current (2005) wet-
land extent, determined by CoosWA using aerial photography analysis,
is land presently dominated by wetland vegetation and not showing
signs of recent agricultural production. In most cases, however, ‘cur-
rent wetland’ is not a properly functioning wetland and is included in
the area of potential wetland restoration. The area considered current
wetland is only 6% of the historic wetland extent in this sub-basin. His-
toric wetland extents are based on soil type and plant characteristics.
Twenty-nine percent (174 acres) of the historic wetlands in this sub-
basin are described in the National Wetland Inventory as ‘emergent’,
meaning they were dominated by rooted herbaceous plants, and are
seasonally flooded. It is primarily the emergent seasonally-flooded ar-
eas, not currently functioning as wetland, that CoosWA recommends for
restoration consideration as these areas are often more difficult to man-
age for crop production.

Wetland restoration is dis- Wetland Type Acres
cussed in more depth in | Historic wetlands 608
Chapter 3, and National | Current wetlands 37
Wetland Inventory catego- | Potential wetland restoration 185
ries are provided in Ap-

pendix A.

0 0.5 1 Miles

———
I Historic wetlands [ Sub-basin boundary
Current wetlands MNJ Roads
B potential wetland restoration MNJ Streams
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Figure E-10
Wetlands



Sediment Sources

Sediment sources considered in this assessment include unstable
stream banks, unstable slopes, erosion associated with roads, and
stream crossings with road fill at risk of failure.

Bank Stability

Bank stability surveys are conducted as part of the aquatic habitat sur-
veys. Figure K-11 shows the bank stability survey results for each
aquatic habitat reach. The data indicate a very high percentage of cov-
ered/unstable banks, especially along the mainstem of Kentuck creek.
This area is largely managed for grazing and riparian cover is grass.
The Tidal, Mettman Trib, and Franson reaches have the most stable
banks, however these are barely within the acceptable benchmark
range.
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Slope Stability

The slope analysis, shown
in Figure K-12, indicates
that 72.4% of the land area
in the Kentuck sub-basin is
at low risk for landslide po-
tential, 22.1% is at medium
risk, 3.5% is at high risk,
and 2.1% is at extremely
high risk. The most unsta-
ble slopes are located in
the headwaters of Kentuck
creek, in the highest eleva-
tions of the most eastern
part of the sub-basin. The
steepest slopes are found
in areas of Tyee
silt/sandstone, which

20

18

16

Hectares

Low

B 0%
O<=5%

O 6% - 10%
O 11% - 20%
0O 21% - 30%
0O 31% - 40%
Medium

O 41% - 50%
O 51% - 60%
High

O 61% - 70%

Extremely High

O 71% - 80%
E 81% - 90%
B 91% - 100%

O

B <100%

means that there is high potential for slope failure in these areas.

Road-Related Erosion

The Kentuck sub-basin has the most complex road system in the Low-
lands area, and many roads are used by both the quarries and the large

logging companies.

The Kentuck sub-basin
road and landing survey
was conducted between
March 2001 and March
2005. The survey was di-
vided into two groups,
county roads and private
roads. The county survey
started at the junction of
East Bay Drive and Ken-
tuck Way Lane and ended
at the junction with the
Gould Quarry  Road.
Mettman Creek Road was
included in the county sur-
vey. All private roads were
surveyed where landowner
permission was granted.

A total of 47.9 miles of
road were surveyed in the

Coos Bay Lowland Assessment

Figure K-12

Slope Stability

Risk

Classifications

Number Existing
. Number . Table K-6
Site Type of Sites _ of Ditch Road and
Ditches | Lengths(ft) Landing
Avg. 470 Survey Results
(S:trroesasr?n 99 127 Min. 50
9 Max. 3030
. Avg. 382
ouen. 140 172 Min. 50
Max. 1840
Avg. 464
Ditch Out 68 88 Min. 70
Max. 2530
. Avg. 119
Landsiide | 7 9 Min 50
Max 350.
Gullied Avg. 395
Road 2 2 Min. 230
Surface Max. 830
Totals 330 398
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Kentuck sub-basin. The average number of drainage feature sites per
mile was 7.6. Table K-6, above, provides a summary of the data col-
lected. Within the Kentuck survey, there were 99 stream crossings, 140
ditch relief culverts, 68 ditch outs, seven potential landslides and two
gullied road surface sites. Treatment recommendations are presented
later in Discussion and Restoration Opportunities.

Stream Crossing Drainage Evaluation

The 99 stream crossing culverts studied in the road and landing survey
were also ranked for their ability to properly drain the area upstream
during a 50-year rain event. Of those 99 stream crossings, 42 (42.4%)
were evaluated as at risk of failure during a 50-year rain event.

50-Yr. Fill Volume Size Class Z‘ab!ekKJ
Rainfall t-ris
Fill Fail- Minimal Small Medium Large Very Large Stream
ure Risk Sites | Yds® | Sites Yds® | Sites | Yds® | Sites | Yds® | Sites | Yds® Crossmg
Evaluation
Low - - 4 138 - - 5 1481
Moderate 1 0 2 84 1 75 3 603
High 1 0 5 165.5 1 54 3 720
Very High 1 8 4 98.5 5 401 6 1402
Failure Risk, Low = 76% - 100%; Moderate = 51% - 75%; High = 26% - 50%;
Very High = 0% - 25%
Fill Volumes, Minimal = < 10 yds.%; Small = 10 - 50 yds.?; Medium = 51 - 100 yds.*; Large =
101 - 500 yds.*; and Very Large = > 500 yds.>.

At-risk culverts are ranked in Table K-7 for failure risk based on the
percentage of associated drainage area they can properly drain during a
50-year rain event. The number of culverts in each failure risk level (left
column) spread across the table depending on the associated fill volume
size class. It is important to consider both failure risk and fill volume
since it is the fill that becomes a major sediment source upon failure of
the crossing.

These 42 stream crossing sites contain a total of 5230 yards3 of fill. Six-
teen of these ranked as having very high risk of failure, potentially re-
leasing 1909.5 yards3 of fill. Ten of them ranked as having high risk of
failure, potentially releasing 939.5 yards3. Seven ranked as having
moderate risk, potentially releasing 762 yards3 of fill, and nine ranked
as having low risk, potentially releasing 1619 yards3 of fill as sediment
downstream.
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Table K-8
Temperature
Summary and
Exceedance
of Standards

Figure K-13
7-Day Moving
Averages of
Daily
Maximum
Temperatures

Stream Temperatures

Kentuck creek is located south of Larson creek. The basin is accessed by
Kentuck Way and flows into the bay though a tide gate under East Bay
Drive. Approximately 2 kilometers upstream, Mettman creek enters
Kentuck Slough. In 2003 four temperature loggers were placed on Ken-
tuck creek and one on the Mettman tributary. One temperature logger
was located on Mettman creek in 2004, but it disappeared by mid-
summer. Two units were located on Kentuck itself in 2004, one up-
stream in the mid-valley which was stripped off its rebar stake by high
flows, and the other was located just upstream of the tide gate.

7-Day averages

Daily ? Days | Days | Hours | Hours
Site Year | Max. Min. T >64°F | >70°F | >64°F | >70°F
Site 4 2003 67.0 62.4 4.6 59 0 558.5 0.0
Site 3 2003 | 66.1 59.5 6.6 44 0 273.5 0.0
Site 2 2003 | 64.8 56.2 8.6 17 0 69.5 0.0
Site 1
(6/14-7/4) 2003 60.1 53.8 6.3 0 0 0.0 0.0
Site 1
(8/17-10/6) | 2003 | 60.4 55.4 5.0 0 0 0.0 0.0
Trib 2003 67.1 57.1 9.9 48 0 243.5 0.0
Tide gate 2004 77.9 69.5 8.4 110 72 2153.0 | 778.0

Table K-8 shows the 7-day average maximum and minimum tempera-
tures, and the number of days and hours spent exceeding 64 and 70 °F
for each temperature logging site in the Kentuck sub-basin. Exceedance
of standards is shown in Figure K-13. The data indicate that in 2003, all
of the sites except Site 1 exceeded the 64 °F standard, but none ex-
ceeded 70 °F. In 2004, the 7-day average maximum temperature at the
tide gate did exceed 70 °F, and the 7-day average minimum exceeded 64
80 °F. This means that during
the hottest 7 day period of
the season, the average
_ daily minimum tempera-

I FETTET TR T T T T T T T T T T T TS B PR 1 ture remained above 64 °F_

~ o~
o v
.

Temperature (°F)

Figure K-14, below, illus-
trates the temperature

v e e, © trends within the sub-basin
& & & N e & using 7-day average maxi-
S T 2003

> 8 & mums, and colors them ac-
o O B2004  cording to salmonid usabil-

Red dotted line represents 64 °F std, higher temperatures undesirable  1ty.  The map shows that
temperatu re over the
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length of the stream increases from 55 °F at the headwaters to 78 °F at
the tide gate (tide gate data are from 2004). The 2003 overall down-
stream change in temperature from Site 1 to Site 4, the lowest down-
stream site was -0.102 °F per 1000 ft, meaning the temperatures actu-
ally decreased at the mouth. This can be attributed to the tidal cooling
effects due to the tide gate.

1 0 1 Miles
P —

] sub-basin
Streams

Shade Needed to Meet Potential

Summer Rearing Habitat Thermal Regimes 0-20%
(Based on 7-Day Average Temperatures) 21-40 %
Unusable Marginal Usable Optimal GEENED 41-60%
86-72 F 71-65°F 64-60°F 59-55 F GEEEEED 61- 80 %

WARAIAAIVIUYUY WUUUULU  Udiud  UivvY e si- 100 %

Riparian Shade

The difference between current and potential shade is shown in Figure
K-14, above, and is expressed as shade needed to meet potential. The
darker riparian areas on the map have the least amount of current
shade. Current and potential shade values in the Kentuck sub-basin are
89% and 98% respectively, in the upper-most, steep canyon areas. The
upper valley has 78% and 96% respectively, and the lower valley area
has only 30% and 86% respectively.
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Figure K-15
Salmonid
Distribution

Table K-8
Stocking
Records

Salmonid Distribution

ODF
Stream Classification

N Fish Use

No Fish Use

N Unknown

D Spawning Survey Area

Stocking Records

Coho

N
2 Miles A

ODFW
Anadromous Fish Use

N Steelhead

Coho and winter steel-
head distribution, accord-
ing to ODFW, is shown in
Figure NS-15. Kentuck
Slough is also used by fall
chinook. Oregon De-
partment of Forestry
(ODF) classifies general
fish use streams including
cutthroat trout (green line
is hidden under the steel-
head and coho lines).
The spawning survey area
is enlarged below in Fig-
ure K-16.

The Kentuck sub-basin has only a few records of juvenile hatchery re-
leases. One of these being earlier, in 1958, when 5,050 coho fry were re-

# of
Creek Species | Year Juveniles
Released

Kentuck Coho | 1958 | 5,050

Slough

Mettman Cr. Coho 1981 12,000
Mettman Cr. | Steelhead | 1982 11,250
28,300

Spawning Surveys

leased directly into Ken-
tuck Slough. In 1981
Mettman Creek was
stocked with 12,000 coho,
and the following vyear
there was another release
of 11,250 Steelhead into
Mettman. (See Table K-
8).

Spawning surveys were conducted on Kentuck creek by ODFW in 2001
and by Coos WA in 2002. Coos WA also conducted spawning surveys
on Mettman creek in 2003. Two existing ODFW survey reaches on Ken-
tuck were each divided into four smaller reachs. The Mettman Creek
Survey was divided into a reach 2-1 on the mainstem, and 3-1 on a
tributary to Mettman Creek (see Figure K-16 below).
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The lower reaches (1-1 Mettman 21/ Mettman 3-1
through 1-4) in Kentuck

Creek are low gradient W\ % 2
with steep constraining 4,. o] 22
terraces. The quantity of =

gravel is high however, its \._Q\?-Z
quality is poor. Gravel is _{ t"[‘f‘l' }L
N

N B

mixed with large cobble
and boulders and is _
imbedded with fines. The y A

upper reaches in Kentuck

Creek have a higher gradient, with more riffle and less pool area.
Reaches 2-1 and 2-2 have little spawning gravel, but the habitat is
highly utilized (See Table K-9). In the upper end of the reach the sub-
strate contains more boulders and large cobbles, and spawning beds are
more embedded with fines. The stream is highly constrained, and there
is little in the way of pools or complex habitat.

treams [ spawning Survey Area

The 2001 total adult coho

Total | Gravel Grayel

AUCs were 131 on the Reach | YEAR | , (e ) (m?)/
lower reaches 1-1 through Female
1;]4 anc:] 75 on rekz]aches 2-1 1-1 | 2002 29 52 520
through 2-4. These com-

1-2 | 2002 | 42 390 355
pare to 2002 AUCs of 116 § -
for the lower reaches and R R 160 | 103
62 on the upper reaches. X 1-4 12002 | 189 | 413 | 133
Figure K-17 below shows 2-1 (2002 | 381 | 1305 | 4.4
the total estimated num- 2.2 | 2002 | 167 217 6.5
ber of spawners per reach 2.3 | 2002 | 96 194 05
for Kentuck in 2002 and 22 | 2002 8 " s
Mettman in 2003. '

2-1 | 2003 | 315 144 3.1

Mettman

In terms of coho spawner 3-1 | 2003 0 24 0.0

densities, the lower

reaches had a coho AUC/Km of 77, and the upper reaches had a coho
AUC/Km of 110. In the lower reaches there is 71.5 m2 available gravel
per female, and 7.9 m2 gravel per female in the upper reaches. The data
indicate that the habitat in the upper reaches is preferentially selected
over the lower reach(see Gravel (M2)/ Female in Table K-9).

Mettman Creek mainstem provides good coho spawning habitat. In
reach 2-1, there was a large amount of gravel and many pools. The adult
coho AUC/km was 248, with a jack coho AUC/km of 67. Only one steel-
head was observed in this reach (see Table K-9).
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Density



Figure K-17
Spawning
Survey AUC
Coho
Population
Estimate
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On the tributary reach 3-1 the spawning habitat is much poorer. It has
a higher gradient with less holding pools and low quantity gravel. No
fish or redds were observed in this reach during the 2003 spawning sea-
son.

Overall, productivity was fair for Mettman creek mainstem (315
AUC/Km). However, with only 3.1 m2 of gravel per female in reach 2-1,
the available habitat was highly utilized.

In order to better understand the fish trends in this sub-basin, more
data should be collected on both of these creeks. It would also be useful
to do surveys on more of the tributaries in order to identify all available
coho habitat.
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Intrinsic Potential for Coho Smolt Produc-
tion

The intrinsic potential for
streams in the Lowlands
area to produce coho
smolts was estimated
based on digital elevation
models, active channel
and valley widths, known
natural barriers and coho

life histories. The values
A indicate the number of
coho smolts supported by

2 Miles

Intrinsic Potential for Coho Smolt

Production (Smolts/100m of Stream) hiStOFiC, p.re.:-settleme-znt
1-10 51-100 (N 501 - 1000 sf[rearrtl cotno:l'ﬁclonihln}t(rln-
11- 25 101 - 250 1001 - 2500 SIC patential for the Ken-

AU 26- 50 251-500  N\J > 2500 tuck sub-basin, shown in
Figure K-18, indicates
that the Kentuck sub-basin has the highest intrinsic potential in its
lower mainstem and main tributary reaches — from 1001 to 2500 smolts
per 100 meters of stream. Intrinsic potential decreases dramatically in
the side tributaries. This pattern reflects the coho preference for wider
active channel and valley widths. The thin blue lines, streams, indicate
zero intrinsic potential due to gradients above 20% and known natural
migration barriers. Understanding intrinsic potential for a particular
stream will help guide restoration efforts in setting realistic coho popu-
lation goals. Total intrinsic potential for smolt production this sub-
basin is 135,417 smolts. Intrinsic potential for adult coho returns under
low ocean survival rates (1%) is 1,354, and under high ocean survival
rates (10%) is 13,542 fish.

While restoring coho smolt populations to these levels is unlikely given
current land uses and infrastructure, understanding intrinsic potential
for a particular stream will help to inform restoration efforts and to set
realistic coho population goals.
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Coho Habitat Limiting Factors

The limiting factors analysis (based on Reeves et al., 1989), shown in
Table K-10 below, indicated that summer rearing habitat is the most
limiting factor to coho smolt production at only 23% of the area needed
to support potential populations. The Tidal reach was removed from
the summer rearing current usable area due to sustained temperatures
above 77°F (25°C) that made this reach unfit for salmonids during the
hottest months. Winter habitat was limited by lack of refugia from high

flows. Current spawning area is more than sufficient for potential
populations.

Kentuck Potential Area/ Area Current

Habitat Summer Survival Needed Usable Smolt Smolts
Component | Population | Factor (M?) Area (M) | Factor | Produced
Spawning 83,484 0.006 501 2,063 95.5 197,017
Spring

Rearing 83,484 0.3 25,045 11,575 1.7 46,560
Summer

Rearing 83,484 0.6 50,091 11,575 0.9 24,650
Winter

Rearing 83,484 0.4 33,394 18,254 1.2 21,905

Resource Issues

The Kentuck stream system is affected by the introduction of upland
sediment that is then stored in the lower reaches since it can not be
flushed out due to the low gradient and the tide gate at the mouth of
Kentuck Slough that is does not function properly. With the cessation of
tidal flushing, flocculated clays have been allowed to accumulate in the
immediate area of the Kentuck lowlands. Between 1939 and 1961, the
marsh at the mouth of Kentuck Slough doubled in size, and is still grow-
ing. (Beaulieu, 1975) The main sources of sediment include upland log-
ging operations, unstable stream banks, and rock quarry spoils.

Kentuck has two large rock quarries along the mainstem; during high
precipitation fine sediments from these quarries contribute to the
stream system. There is also a holding pond downstream from Franson
creek that is supposed to help catch and filter fine sediment. During
high flow events this pond becomes a secondary channel.

Isolated basalt outcroppings near the headwaters serve as sources for
rock quarries operating in the Kentuck sub-basin. Quarry operators de-
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Figure K-19
Landowner
Concerns

posit unusable rock spoils in the area, and in some cases require NPDES
permits for stormwater discharge. The Kentuck area has been known
historically for mineral deposits, and in 1906 experienced as small “gold
rush” (Youst, 2003).

Landowner Concerns and Desired Future Conditions

Landowners in the Kentuck sub-basin expressed concerns about land
management issues in the area at a Coffee Klatch meeting on April 21,
2005. Ten percent of the landowners contacted attended the meeting.

0 2 4 6 8 As shown in Figure K-19,

_ 1 : : —_— the majority of concerns
Envronmental Quality were for environmental
Restoration | issues, which included

. . restoration of fish habitat

Land B and passage, restoration
Land Use Policies | St of wildlife populations

: osecond| and local ecosystems, and

Sodial Concems |l "Th"d water quality and quan-
Number of Reponses tity. Land management

concerns were, again,
based around drainage issues such as culvert and ditch maintenance.
Other concerns within this sub-basin included, in the land management
category- control of noxious weeds, and problems with beavers. Land-
owners in the Kentuck area, more than the other sub-basins, also ex-
pressed a number of social concerns including the need for educating
the public about land use regulation and issues affecting the watershed,
such as riparian management and non-native versus native vegetation.
Other social concerns included negative effects of trespassing ATV's,
and garbage dumping.

Residents at the Kentuck Coffee Klatch agreed that they would generally
want the area to stay the same in the future. However, positive changes
would include more robust fish populations, stream restoration, ditches
restored to streams, and improved drainage.
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Coos Bay Lowland Assessment
and Restoration Plan

Chapter 2:
Willanch Creek Sub-basin
Assessment

Willanch Creek upstream from the tide gate. Photo CoosWA, 2006.
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Willanch Creek Sub-basin

Introduction

Landform

The Willanch sub-basin,

shown in Figure W-1, is Legend
the second smallest N\ Streams.

Roads
[ Sub-basin

stream system in the as-
sessment area. Located
south of Kentuck, it is
oriented east to west, and
drains into Coos Bay.
Willanch  Slough also
empties into Coos Bay
through a tide gate and
there is a high salt marsh  Tide Gate
area near its mouth. Wil-

lanch Creek’s main tribu- 1 0 1 2 Mies
tary is Johnson Creek

which converges from

the south approximately

3.5 miles upstream from

the mouth.

=

Willanch sub-basin is a dendritic, forth order stream system. The drain-
age area of Willanch is approximately 5369 acres (8.39 miles?), which is
the second smallest in the assessment area. The total length of streams
within the Willanch sub-basin is approximately 33.8 miles, this includ-
ing mainstems to very small intermittent headwater streams. From the
tide gate at East Bay Drive, Willanch mainstem is approximately 6 miles
in length. The elevation in the basin ranges from O to 1209 feet above
sea level. (OWRD, 2005)

Underlying geology of the Willanch sub-basin consists of the Tyee
silt/sandstone (43%), Tuffaceous siltstone/sandstone (38%), and Siletz
River Volcanic (19%). General soil types, weathered into this sandstone
geology, are Templeton-Salander, which is well drained and loamy, and
Preacher-Bohannon, which is deep, steep, gravelly and loamy. (Haagen,
1989)
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Landuse and Ownership
Forestry is the dominate

landuse in the Willanch Efn”drjsvev's’
sub-basin, comprising 76% Cetrihut
Distribution
of the area. The forest /T"# \
lands are managed by both - :
small woodlot owners and —
larger, private industrial
timber operators, which
dominate the headwater N .
. 1 0 1 2 Miles
areas of W.illanch Creek A ——
and its tributaries (see ; Landuse Catagory
Flgure W-3 and Table W- Legen Forestr
. ~J L1 Foresty
1). Agricultural landuse, g‘gzg;ﬂs = égnculturfflll&I s
H H H —/ ommercila naustria
prlmarlly f_Of grazing and SectionLine [ Rural Residential
hay cropping, makes up [ parcel Bdy. mm Estuary Management
20% of the area and is
concentrated in the lower-
gradient bottom lands. | Landuse Acres Percent Table W-1
Rural residential land use | Agriculture 998 20 Landuse
is 4% of the area and is | Forestry 3745 76 Area
|arge|y Clustered around Rural Residential 179 4
the small community of [ CBEMP 5 <1
Cooston and along the bay. | Unclassified 0.5 <1
Total 4,927°

5 . .

Note: Totals differ between the county assessors parcel aggregate areas and the sub-basin
area. The county assessors database has many duplicate records which were removed based on
identical areas, map numbers, and parcel numbers, and may not include area of roads or
streams.
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Hydrology

Precipitation

Annual precipitation is 65 inches at the lowest elevations in the Palouse
sub-basin. Due to the west facing orientation, rainfall gradually in-
creases as the elevation increases to a maximum of 69 inches, averaging
67 inches for the whole sub-basin (OCS, 2003). The precipitation in-
tensity for a 2-year 24-hour event is 2.86 inches. OWRD, 2005)

Stream flow

Annual peak stream flow @ 3000 1350 1540 2000
for Willanch creek was ob- £ 20001 1110 1160

tained using Peak Flow Es- S 1000 472138 923

timation Program (OWRD, £ Jlm [1 B 5 I 5 N R -
2005). They use hydro- & 2 5 10 20 25 50 100 500

logic prediction equations
and physical watershed
characteristics to estimate peak flows. Figure W-3 shows the estimated
discharge at the mouth of Willanch creek for storm events at two to five
hundred year reoccurrence intervals. The bankfull storm event is esti-
mated to be 472 cfs. On the other extreme, a maximum discharge of
2000 cfs is estimated for a 500-year storm event in Willanch Creek.

Peak Event Interval in Years

Miscellaneous summer

flow measurements were Location Year | Date CFS
collected on Willanch 2000 | 7-Aug 1.75
Creek in 2000 to 2004 Lower Valley 2001 | 10-Jul 25
(CoosWa). Table W-2 2002 | 22-dul 1.48
shows the summer flows 11-Aug| 0.88
- Lower Forest
on Willanch Creek at 25-Sep| 0.74
various locations during 2003 |11-Aug| 0.69
this time. The highest Lower Valley 27-Jun|  6.05
flow was collected on 25-Sep 2.3
June 15, 2004 at the Tidal 15-Jun|  9.89
Tidal site, with a dis- | upper valley (Upper Part) 10-Jun|  5.49
charge of 9.89 cfs. The | upper valley (Upper Part) 4-Aug 1.61
lowest flow was collected 15-Jun| 5.54
Lower Valley
on August 11, 2003 at 5-Aug 1.98
the Lower Valley site, [upper valley (Lower Part) 10-Jun 6.05
with a discharge of 0.69 2004 g | 5.25
cfs. Based on these |upper valley (Lower Part) 4-Aug 1.73
measurements the base 5-Aug 1.92
summer stream  flow Right Fork 1 4Aug | 138
range is between 0.88 Lower Forest 10Jun| 154
and 9.89 cfs. Right Fork 1 10-Jun| 417
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Landuse Effects on Hydrology

Landuses, as they affect surface conditions, can be used to make general
evaluations of the hydrologic condition of a watershed. Of particular
concern is the effect of land uses on peak stream flow, since increases in
runoff can contribute to flooding, erosion, and culvert failures. The
most important determinant for peakflow increases is the ability of soils
to absorb rainfall.

The main types of hydrologic soil groups (HSG) present in the agricul-
ture lands are, 77% of HSG Class D, and 23% of HSG Class B. The HSG
Class D has very slow infiltration rates and high runoff rates. The HSG
Class B has moderate infiltration rates and moderate runoff. Agricul-
ture has a greater affect on runoff in areas where soils have a high infil-
tration rate compared to areas where soils are relatively impermeable in
their natural state (USDA 1986). Because of the soils, the potential risk
of peak-flow enhancement is low in the Willanch sub-basin.

Within the forest use area there are 38.43 linear miles of forest roads.
These roads take up approximately 3.3 percent of the forested area. If
the percentage of forest area rises above 8 percent, the potential risk of
increasing peak-flow moves to high (OWEB, 1999). Because of this low
percentage, the relative potential risk for peak-flow enhancement is low
in Willanch Creek.

There are approximately 9.13 linear miles of rural roads in the residen-
tial and industrial area, which comprise 3.9%. This percentage ranks
the Willanch residential and industrial area as a relatively low potential
risk for peak-flow enhancement.

Included within the rural road area, there are some impervious sur-
faces, but no urban roads. Because of the small amount of impervious
surfaces, the potential risk for peak-flow enhancement from urban
roads is low.

Overall, Willanch sub-basin’s potential risks of peak-flow increase from
landuse impacts are low.
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Water rights
There are three main

sources of water rights in Type of Use CFS Ac-ft
Willanch Creek, surface Domestic 0.08 0.00
water, groundwater, and Irrigation 1.49 0.00
instream. The most sen- Instream 92.2 0.00
ior water right in was es- Livestock 0.01 0.00
tablished in 1932 for irri- wildlife 0.00 2.30
gation use of surface wa- Total 93.78 2.30

ter. Table W-3 displays

thedifferent types of water use in Willanch Creek. The total storage
rights including ponds and reservoirs are 2.30 acre feet, for wildlife use.
Total water rights for the entire watershed are 93.78 cfs. The total con-
sumptive use is 1.49 cfs. The instream rights were established in 1993,
and extend 4.1 river miles from Coos Bay to the end of the county road.
A maximum instream water right of 92.2 cfs was established for the
purpose of providing optimum stream flow for migration, spawning and
juvenile rearing of anadromous and resident fish

Water Availability

Water availability for the mouth of Willanch sub-basin is estimated us-
ing the Water Availability Report System (OWRD, 2005). The average
water available is based on the 50% annual exceedance level. The ex-
pected flow, shown in Table W-4, was derived by subtracting the con-
sumptive uses from the estimated natural stream flow. Willanch creek
has a three month period from July to September when the stream
flows are critically low (.76 to 1.1 cfs) and has from .16 o .43 cfs of con-
sumptive use during the low-flow period. Also, the consumptive water
use has increased by more than 10% since 1993 and is the largest in-
crease of all of the lowlands area.

Month Nélltgvrval Consumptive Uses Inls:tli)ev\a;lm IEI)(()I\D/\/e((:éfesd)
Jan 35.60 0.02 26.00 35.58
Feb 38.60 0.02 26.00 38.58
Mar 28.10 0.02 26.00 28.08
Apr 9.65 0.03 9.65 9.62
May 5.24 0.11 5.25 5.13
Jun 2.66 0.28 2.67 2.38
Jul 1.43 0.43 1.43 1.0
Aug 1.11 0.35 1.12 .76
Sep 1.26 0.16 1.27 1.1
Oct 7.84 0.03 7.85 7.81
Nov 7.84 0.02 7.86 7.82
Dec 29.10 0.02 26.00 29.08
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Aguatic Habitat

Aquatic habitat surveys addressed in this assessment include unit type,
substrate type, riffle sediment, pool depth, large wood, and bank stabil-
ity (bank stability is presented in Sediment Sources on page 12).

The Tidal reach is in a low gradient, small flood plain with a wide valley
floor. As the reaches progress upstream the channel becomes moder-
ately confined, and the valley gradually changes from moderate to steep
and narrow. See Appendix A for specific channel morphology metrics.

Aquatic habitat study reaches are shown below in Figure W-4. These
reach names will be used to describe locations within the Willanch sub-
basin throughout this assessment. Data from 2001, 2003, and 2004
were combined to run consecutively from the mouth to the upper
reaches.

Legend
N\ Streams Upper Forest  Lower Headwater
[] sub-basin Trib to Right Fork
Lower Forest
Upper Valley
Lower Valley

Tidal 1

Right Fork 3
Right Fork 4

Right Fork 2
Johnson 2 Right Fork 1 9 N

1 0 1 2 Miles A

Johnson 1
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Figure W-5, below, shows the percent of unit types for each reach. The
habitat quality benchmark set by ODFW is that pools should comprise
35% of the habitat in reaches with less than 4% gradient and an active
channel width (ACW) of less than 12 meters. (Moore, 1997) The only
reaches in this basin that reach this benchmark are Tidal, both Valley
reaches, Right Fork Reach 2, and Right Fork Reach 4.

Figure W-5
Unit Types

Percent Area

B Riffle E Pool m Gide O Step Units B Cascade Units
ORapidUnits  OCulvertXing 0O DryUnits O Puddled Units

Figure W-6, below, shows average percentage of substrate for each
reach.  Higher gradient reaches tend to have more cobble, boulders,
and bedrock. Lower tidal areas tend to have higher sand/silt/organic
substrates.

100%
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Figure W-6
Substrate
Types

Percent Area
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Figure W-7, below, shows that riffles in all but the Lower Forest and the
Lower Headwaters have excellent levels of gravel, while all reaches have
less than desirable amounts of fine sediment.

100%
90%
80%
70%

30% -
20% | — -

10% - u L] L] L u L[] L] L

ST

Dotted lines represent desirable armounts. Solld lines represent undesirable armount
O Gavel B Sand/Silt/Organics

Percent of Riffle Area
3
]
]

Figure W-8, below, shows that all the reaches are below the ODFW de-
sirable benchmark for residual average depth. The entire basin, except
the Right Fork, Reach 2, is considered to be a small channel—this reach
is an anomaly attributed to either surveyor error or an unusual land-
form.

%Ekhf.._krlmrhm%ﬁ
jlf;i*;@gf waw & ‘fo

Datted lines represent desirable armounts. Solid lines represent undesirable arrounts.
B Average Pool Depth 0 Residual Average Fool Depth

%,

&
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As shown in Figure W-9, below, none of the mainstem reaches have de-
sirable amounts of large wood. Only three of the fifteen reaches have
desirable levels of wood pieces and volume; none of the reaches has de-
sirable amounts of key pieces

Figure W-9
Large
Wood

10 - n

| ——
s oL RE d00hHE

0

Total / 100 M Primary Channel

> M
PP L @:}y"’ B 533* &@“&@;f;fw
FEIAELSSTSS L
\§¢ «®
Datted lines represent desirable anpunts. Solid lines represent undesirable anounts.
B Wood Pieces O Voume 0O KeyPieces
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Wetlands

Historic, current and potentially restored wetlands in the Willanch sub-
basin are shown in Figure W-10. The current (2005) wetland extent,
determined by CoosWA using aerial photography analysis, is land pres-
ently dominated by wetland vegetation and not showing signs of recent
agricultural production. In most cases, however, ‘current wetland’ is
not a properly functioning wetland and is included in the area of poten-
tial wetland restoration. The area considered current wetland is 7% of
the historic wetland extent in this sub-basin. Historic wetland extents
are based on soil type and plant characteristics. Thirty-three percent
(85 acres) of the historic wetlands in this sub-basin are described in the
National Wetland Inventory as ‘emergent’, meaning they were domi-
nated by rooted herbaceous plants, and are seasonally flooded. It is the
emergent seasonally flooded areas, not currently functioning as wet-
land, that CoosWA recommends for restoration consideration as these
areas are often more difficult to manage for crop production. Wetland
restoration is discussed in

more depth in Chapter 3, Wetland Type Acres
and National Wetland In- | Historic wetlands 256
ventory categories are | Current wetlands 17
provided in Appendix A. Potential wetland restoration 86

0.5 Miles
Historic wetlands D Sub-basin boundary
Current wetlands /™ Roads
FFH Potential wetland /N\J streams

restoration
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Sediment Sources

Sediment sources considered in this assessment include unstable
stream banks, unstable slopes, erosion associated with roads, and
stream crossings with road fill at risk of failure.

Bank Stability

Bank stability surveys are conducted as part of the aquatic habitat sur-
veys. Figure W-11 shows the bank stability ratings for each aquatic habi-
tat reach. Of the reaches surveyed for bank stability in the Willanch
sub-basin, four were unacceptable with a range of 19.2% to 25% unsta-
ble banks. Figure W-10 shows missing data because bank stability data

was not available for three reaches.

i;i &8& ,&0‘? &'«\Q:(é:“é@

A
Blue Line represents the 10% unstable bank acceptable benchrmark.
@ Covered Stable 0 Uncovered Stable 0 Covered Unstable B Uncovered Unstable

100%

Percent of Bank

'\’455 Jp & i
& & @y Qf Qf Qéé&

Slope Stability

22 Low

The slope stability analy- ] B 0%
sis, see Figure W-12, shows 20 0 <=5%
the area in the low risk 18 O 6% - 10%
category for landslide po- _ 0 11% - 20%
tential is approximately o 15 B 3212/"'302/"
85.9%, the moderate risk & 13 ] 31% - 40%
is 11.9%, high risk is 1.4%, £ wem

. 41% - 50%
and the extremely high O 51% - 60%
risk is 0.08%. Based on 9 High
the data, Willanch sub- 7 _ 0 61% - 70%
basin has a relatively low Extremely High
amount of area in the me- 4 @ 71% - 80%
dium to extremely high 5 — B 81% - 90%
risk range (13.38%). The o - :21;/0"0'0/1000%
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most unstable slopes are located in the headwaters of Willanch Creek,
in the highest elevations of this sub-basin. The highest slopes are found
in areas of Tyee silt/sandstone, which means that there is high potential
for slope failure in these areas.

Road-Related Erosion

The Willanch Creek road —
and landing survey was | Number | NUmber | Existing
i ite Type f Sit of Ditch

conducted between April OFS1eS | Ditches | Lengths (ft)
2001 and July 2004. The rva 314

.. . vg.
survey was divided into gtream 88 99 Mt 10
two groups, county roads | “fossing Max.1150
and private roads. The Avg. 315
county survey started at | Ditch Relief 73 85 Min. 50
the junction of East Bay Max 1000
Drive and Willanch Way | Abandoned L X g
and ended at the junction | Road Max. 1450
with the Weyerhaeuser | Totals 162 186

0240 road. All private
roads were surveyed where landowner permission was granted. Table
W-6 provides a brief summary of the data collected.

A total of 25 miles of road were surveyed in the Willanch sub-basin, in-
cluding 3.65 miles of county roads and 21.3 miles of private roads. The
average number of drainage sites per mile on county roads is 10.8 and
4.2 per mile on private roads. One reason for the different density is the
ridge roads are on private lands and they do not need as many drainage
features as the midslope or valley locations.

Within the survey there were 88 stream crossings, 73 ditch relief cul-
verts and one gullied road surface site (see Table W-6). There were no
future landslide sites found. See Discussion and Restoration Opportuni-
ties for recommended drainage feature upgrades.

Stream Crossing Drainage Evaluation

The 88 stream crossing sites studied in the road and landing survey
were also evaluated for their ability to drain the area upstream during a
50-year peak rain event. Of those 88 sites, 27, or 31%, are at risk of fail-
ing during such an event.

At-risk culverts are ranked in Table W-7 for failure risk based on the
percentage of associated drainage area they can properly drain during a
50-year rain event. The number of culverts in each failure risk level (left
column) spread across the table depending on the associated fill volume
size class. It is important to consider both failure risk and fill volume
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since it is the fill that becomes a major sediment source upon failure of

the crossing.

50-Yr. Fill Volume Size Class
Rainfall
Fill Fail- Minimal Small Medium Large Very Large
ure Risk Sites  Yds® Sites vds®  Sites Yds® Sites Yds® Sites Yds®
Low - - 2 51 - - 2 655 1 649
Moderate - - 1 48 - - - - - -
High - - 1 14 1 72 3 503 - -
Very High 5 0 5 155 1 71 5 721 - -
Failure Risk, Low = 76% - 100%; Moderate = 51% - 75%; High = 26% - 50%;
Very High = 0% - 25%
Fill Volumes, Minimal = < 10 yds.%; Small = 10 - 50 yds.*; Medium = 51 - 100 yds.*; Large =
101 - 500 yds.*; and Very Large = > 500 yds.>.

There is a total of 2939 yards3 of fill at these 27 at-risk culverts. Sixteen
of the 27 at risk culverts ranked as having very high risk of failure, po-
tentially releasing 947 yards3 of fill. Five ranked as having high risk of
failure, potentially releasing 589 yards3 of fill. One site ranked as having
moderate risk of failure, potentially releasing 48 yards3 of fill. Five of
them ranked as having low risk of failure, potentially releasing 1355

yards3 of fill downstream.
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Stream Temperatures

Eight temperature gauging sites were located within the Willanch sub-
basin, including a forested upland tributary site on the upper right fork
of the mainstem. Data at Site 2, on the wooded upper valley, were lost
due to equipment failure. Willanch stream temperatures have been
monitored at various sites since 1997 and several of these locations were
still used in 2004, offering a good comparison of temperature trends
over the years.

7-Day averages Days | Days | Hours | Hours Table W-8
Site | Year | Max. | Min. [ Daily? T | >64°F | >70°F | >64°F | >70°F ;emperat“re
ummary and
Siteg | 2003 | 595 | 54.2 5.3 0 0 0.0 0.0 Exceedance of
Gite7 | 2008 | 6L7 | 55.2 6.5 0 0 0.0 0.0 Standards
2004 | 621 | 565 5.5 0 0 0.0 0.0
Site6 | 2003 | 62.0 | 55.4 6.6 0 0 0.0 0.0
Gies | 2003 | 615 | 558 5.7 0 0 0.0 0.0
2004 | 619 | 57.3 4.6 0 0 0.0 0.0
Site4 | 2003 | 645 | 56.4 8.0 10 0 29.0 0.0
o3 | 2008 | 67.4 | 56.6 10.9 46 0 215.5 0.0
2004 | 657 | 59.2 6.5 25 0 142.0 0.0
Site2 | 2003 | 63.3 | 558 75
ey | 2008 | 666 | 57.4 9.3 38 0 193.0 0.0
2004 | 649 | 59.3 5.7 19 0 94.5 0.0
cieo 12003 | 725 | 563 16.2 58 14 2755 | 410
2004 | 745 | 59.8 14.7 43 13 2300 | 295
E%‘(’)erlr( 2004 | 600 | 558 4.2 0 0 0.0 0.0
gpr(;errk 2004 | 615 | 56.6 4.9 0 0 0.0 0.0

Table W-8 shows the 7-day average maximum and minimum tempera-
tures, and the number of days and hours spent exceeding 64 and 70 °F
for each temperature logging site in the Willanch sub-basin. Exceedance
of standards is shown in

Figure W-13, below. The 751
data indicate that during i
2003 and 2004, only the
lower sites on Willanch
creek logged any days
exceeding the 64 °F
standard, and only the
unit near the mouth re- Site Site Site Site Site Site Site Site Site
corded any days above 8 7 6 5 4 3 2 1 0

70 °F. m2003 m2004  (trib)
Red dotted line represents 64 °F std, higher temperatures undesirable

Figure W-13
7-Day Moving
Averages of
 Daily Maximum
Temperatures

Temperature °F
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Figure W-14
Temperature
Trends and
Riparian
Shade
Condition

Figure W-14, below, illustrates the temperature trends within the sub-
basin using 7-day average maximums, and colors them according to
salmonid suitability. The map shows that temperatures increase from
55 °F at the headwaters to 74.5 °F in the lowlands just above the tide
gate in 2004. The lower tributary data are from 2003. Temperatures on
Willanch were first recorded in 1997, and displaying these data along-
side the recent data shows a cooling trend over the years. In 1997 the
temperature increased from 55 °F at the headwaters to 69 °F in the
middle segments of the stream where a riparian planting project was
installed that year. In 2003, that same station recorded a 7-day average
maximum of 64.5 °F, and the stream does not reach 69 °F until it enters
the lowest section.

1 0 1 Miles N

] Sub-basin

Streams 1997 Maximum

Shade Needed to Meet Potential

Summer Rearing Habitat Thermal Regimes 0-20%
(Based on 7-Day Average Temperatures) 21-40%
Unusable Marginal Usable Optimal GEEED 41-60 %
86-72 F 71-65°F 64-60°F 59-55 F GEEEED 61- 80 %
BAAMAAIVIUYUY WWULUUUU  UduWy UiawsY) e s1- 100 %

Riparian Shade

The difference between current and potential shade is shown in Figure
W-14, above, and is expressed as shade needed to meet potential. The
darker riparian areas on the map have the least amount of current
shade. Current and potential shade values in the Willanch sub-basin are
82% and 97%, respectively, in the upper-most, steep canyon areas. The
upper valley has 42% and 92% respectively, and the lower valley area
has 35% and 92% respectively. Willanch’s current upper valley shade is
the lowest in the assessment area.
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Salmonid Distribution

Coho and winter steel-
head distribution, ac-
cording to ODFW, is
shown in Figure W-15.
Oregon Department of
Forestry (ODF) classifies
general fish use streams
including cutthroat trout
(green line is hidden un-
der the steelhead and
coho lines). The spawn-
ing survey area is
enlarged below in Figure
W-16.

Stocking Records

There were only a few re-
leases of hatchery stocks
into the Willanch system
(see Table W-9). These
consisted of releases of
both coho and cutthroat
into Willanch Creek and
one of its major tributar-
ies, Johnson creek. The
Willanch mainstem was
stocked in 1983 and 1990.
In these two years almost
23,000 juvenile coho fry
were placed into
hatchboxes, until they
were released. The only
other stocking was con-
ducted between 1947 and
1948. This release is the
oldest record of hatchery
releases into the lowlands
assessment area. There
were a total of 3,942 juve-
nile cutthroats placed into
Johnson creek. In all al-
most 27,000 juvenile fish

were released into the Willanch sub-basin.

Coos Bay Lowland Assessment

ODFW

Anadromous Fish Use
N Steelhead Distribution
Coho Distribution

D Spawning Survey A
1

ODF

Stream Classification

N Fish Use

No Fish Use

N Unknown
rea

0 1 Miles
) Juveniles
Creek Species | Year Released
Willanch Coho 1983 1,000
Willanch Coho 1990 21,699
Johnson Cr.
(trib to Wil- | Cutthroat 1947- 3,942
1948
lanch)
26,641
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Figure W-17
Lower
Willanch
Spawning
Survey AUC
Population
Estimate

Figure W-18
Upper
Willanch
Spawning
Survey AUC
Population
Estimate

Spawning Surveys

On Willanch Creek, coho spawning surveys were conducted by the Coos
WA from 2002 to 2004. In 2002, the survey was conducted on reaches
2-1 through 3-3 (see Figure W-15 above).

In 2003 the spawning survey included the same two reaches and in-
cluded a third reach, immediately downstream, with three segments (3-
1, 3-2, 3-3). In 2004, another reach was added with four segments (4-1,
4-2, 4-3, 4-4), upstream from the other reaches, on the right tributary.
However in 2004, segment 1-1 was not repeated due to poor spawning
habitat, and low counts of fish in the previous survey years. Also, an-
other segment (3-4) was added to reach three. Spawning population es-
timates are shown in Figures W-17 and W-18 below.

Although the culvert was not a complete passage barrier, it was defi-
nitely an impediment. The long riffles in segment two and three had
relatively little productive spawning habitat. In segment 3-4 there was

only a fair amount of fish counted.
920

80

70 -

0O Jacks
60 — O Adults

50 H | | |

40 i

30 H H

g I I _{EF
£ [0a e HIElA (HEln (B

Reach1-2| Reach1-3 Reach2-1 Reach2-3

AUCRopuationEstit

Reac Reach2-2

1-1

920

80

70

0O Jacks
60 o Adul

50

40

30 p—

° %‘q -
= [ i3 ] =
ylgE] Talalal [Hlalal g Ha 4%

Reach3-1 Reach 3-2 Reach 3-3 | Reach
3-4 4-1 4-2 4-3

AUCRpUatiaonEdir

Reach
4 -4

Coos Bay Lowland Assessment Chapter 2 Willanch Sub-basin 128



During the high flow events of the win- Total Gravell G'avel
ter of 2002, an undersized culvert on |Reach|YEAR|, oyl (m?) Fénr:ze

the upper end of segment 2-2 became

blocked, and became a migration bar- | 1-1]2003] 14 | 20 | 4.0

rier to coho. High stream velocities | 1., [2903] 20 | 95 | 19.0

resulting from the culvert failure re- 2004 9 231 | 924

sulted in scouring of redds and sub- | 1.3 [2993] 138 | 358 | 97
i 2004 | 62 | 419 | 279

strate downstream, exposing bedrock. e -

The Coos WA and Menasha Forest S 3.5

2-1]2003| 198 314 11.4

Products removed the culvert during

. 2004 | 203 | 231
the summer of 2003 in order to re- 8.6

2002 | 126 53 2.1

move the passage barrier. The stream
P 9 2-21(2003| 44 103 | 11.4

crossing was rebuilt with a bridge in

2004. 2004 9 182 91.0

2002 | 249 41 2.7

2-3|2003 | 147 46 35

The Coos Watershed has invested con- 2004 | 72 49 8.2

siderably in the restoration of Willanch 2002 | 312 8 20

Creek, including fish passage and ri- | 5.1 (5003 143 | 12

parian restoration efforts. In the 2004 0 9 g:g
summer of 2004, projects were im- 2002 | 104 | &7 45
plemented, including stream crossing | 3., [2003| 87 | 147 | 123
upgrades, wood placement, and road 2004 | 53 | 134 | 191
decommissioning. There were three 2002 | 95 60 46
bridges put in, one where the culvert | 3.3 |[2003| 25 92 | 307
was removed from the upper segment 2004 | 54 79 | 113

of 2-2 in 2003, and two on the main 2004 | 30 48 13.7

county road that were fish passage im- 2004 | 47 65 | 131

pediments. There was also large wood 2004 | 29 | 133 | 22.2

placement in segments 2-3, 3-1, 3-2, 3- 2004 | 5 50 | 252

b dlW
f f ' ' '
AIWIN|(FP[~

3, and 4-1, and an abandoned stream- 2004 0 17 0.0

side road was decommissioned.

Each year that the stream was surveyed, the highest densities of fish
were observed reaches 2-1 through 3-1 (see Table W-10). The spawning
population The 2002 surveys had 314 AUC/Km; in 2003 there were 198
AUC/Km, and 203 AUC/Km in 2004. Also, the greatest change in the
amount of gravel per female was recorded in 1-2 and 2-2. These reaches
also had a decrease in the number of AUC/Km. This may be due to bet-
ter accessibility to more desirable fish habitat in other areas of the
stream.

During the Coho spawning surveys, there were also other types of ana-
dromous fish observed. Sea-Run Cutthroat trout were noted in the
lower reaches on a number of surveys. Chinook and steelhead were ob-
served at the very top of reach 2. Also, steelhead were counted in seg-
ments 1-3, 2-1 and 2-2. They were not observed spawning, and were
most likely migrating through these segments.
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Intrinsic Potential for Coho Smolt Produc-
tion

The intrinsic potential
for streams in the Low-
lands area to produce
coho smolts was esti-
mated based on digital
elevation models, chan-
nel widths, known natu-
ral barriers and coho life
histories. The values in-

I 05 0 05 Mies
dicate the number of

coho smolts supported Intrinsic Potential for Coho Smolt Production

by historic, pre- (Smolts/100m of Stream)

settlement stream condi- 1-10 51-100  §NJ 501 -1000
tions. Intrinsic potential 11-25 101 - 250 1001 - 2500
for the Willanch sub- /Y2 %0 251-500  INJ > 2500

basin, shown in Figure

W-19, indicates that the

lower mainstem reaches have higher potential, up to 2500 smolts per
100 meters of stream, while potential in the upper mainstem and tribu-
taries drops off abruptly. This pattern reflects the coho preference of
lower-gradient, slow moving streams. Many of the first and second or-
der streams, the thin blue lines, indicate zero intrinsic potential due to
gradients above 20% and known natural migration barriers. Total in-
trinsic potential for smolt production this sub-basin is 61,622 smolts.
Intrinsic potential for adult coho returns under low ocean survival rates
(1%) is 616, and under high ocean survival rates (10%) is 6,162 fish.

While restoring coho smolt populations to these levels is unlikely given
current land uses and infrastructure, understanding intrinsic potential
for a particular stream will help to inform restoration efforts and to set
realistic coho population goals.

Habitat Limiting Factors to Coho

The limiting factors analysis (based on Reeves et al., 1989) calculates
potential smolt populations based on current, surveyed stream condi-
tions (rather than digital elevation models used for calculating intrinsic
potential). The limiting factors analysis shown in Table W-11, below,
indicated that both winter and summer rearing habitats were limiting
coho productivity. Current useable area of winter rearing habitat was
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only 42% of the area needed to support potential populations. The cur-
rent useable area of summer rearing habitat was 48% of what was
needed to support potential coho populations. Summer temperatures
were within acceptable parameters for salmonid survival. Current
spawning area is more than sufficient for potential populations.

Willanch Potential Areal/ Area Current

Habitat Summer Survival Needed Usable Smolt Smolts
Component | Population | Factor (M?) Area(M?) | Factor Produced
Spawning 23,272 0.006 140 1,638 95.5 156,429
Spring

Rearing 23,272 0.3 6,982 6,682 1.7 11,360
Summer

Rearing 23,272 0.6 13,963 6,682 0.9 6,014
Winter

Rearing 23,272 0.4 9,309 3,947 1.2 4,737

Resource Issues

Although watershed improvements have been made in places within
Willanch, the sub-basin is affected by many of the same resource issues
found in the other lowland sub-basins. Sediment introduced from log-
ging operations, and unstable stream banks is stored in the lowland
reaches and does not flush out as it would in natural conditions due to
the low gradient and the tide gate at the mouth of the system. The pre-
sent tide gate is in need of repair, and the mainstem dike is not func-
tioning properly. The first tide gate was installed in the Willanch area in
1945 or 1948.

Maintaining bottom land for pasture remains high on land management
priorities and therefore, landowners are faced with issues of saltwater
intrusion, drainage problems and the need for land use permits to per-
form maintenance on drainage structures.

Landowner Concerns 0 1 2 3 4 5
and Desired Future ‘ ‘ ‘ ‘
Conditions Environmental Quality

Restoration ‘

Land Management '

Landowners in the Wil-
lanch sub-basin expressed
their concerns about land

O Frst
management issues at a Land Use Policies E‘?‘hei?gnd
Coffee Klatch meeting on _ .

April 14, 2005. Nineteen Social Concems
Number of Responses
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percent of landowners contacted attended the meeting. As shown in
Figure W-20 above, social concerns were much higher here than in
other sub-basins. The top social concern was the problem of garbage
dumping, which, landowners agreed had decreased over the last year
since certain roads had been closed to the public. Other concerns ex-
pressed included control of blackberries and beaver.

In the future, landowners in the Willanch sub-basin would like to see
more-productive pasture land, healthy fish populations, improved log-
ging practices, and better maintenance of drainage structures.

Several Coffee Klatch attendees had personally participated in the
draining of the Willanch area in the 1940’s and 50’s. They had seen
farm productivity on the land improve greatly, and then dwindle in re-
cent years.

Coos Bay Lowland Assessment Chapter 2 Willanch Sub-basin 132



Coos Bay Lowland Assessment
and Restoration Plan

Chapter 2:
Echo Creek Sub-basin

Assessment

Coos Bay Lowland Assessment Chapter 2 Echo Sub-basin 133



Echo Creek Sub-basin
Introduction

Landform

) . Legend
The Echo sub-basin (see ] Subbasin

Figure E-1) is the south- <7/ syeams
ern-most, smallest sys-
tem in the assessment
area. It consists of four
streams that empty di-
rectly into the Cooston
Channel, which runs
along the eastern side of
the Coos estuary mud
flats. The Echo sub-
basin is bordered on the
south by the South Fork
Coos River, which con-
verges with the bay at the
southern tip of the sub-
basin. Tidal marshes ex-
tend along the bay north of the mouth of Echo Creek.

1 Miles

The Echo sub-basin is a dendritic, third order stream system. The
drainage area is approximately 1184 acres (1.85 miles?), which is the
smallest in the lowlands assessment area. The total river miles of
streams within the Echo Watershed is approximately 10.6 miles. The
Echo Creek mainstem is approximately 4.49 miles in length. The eleva-
tion in the basin ranges from O to 903 feet above sea level, which is the
lowest in the area (OWRD, 2005).

The main type of underlying geology in the Echo sub-basin is the Tuf-
faceous siltstone/sandstone (87%). Other types include Tyee
silt/sandstone (9%), and Holocene Alluvial (4%). Compared to all of the
other sub-basin in the lowlands, Echo has the lowest amount of the
Tyee siltstone/sandstone. Weathered into this underlying geology are
the following three general soil types. The Coquille-Nestucca-Langlois
soil is found on the near-shore areas along the Bay and Coos River. This
soil drains somewhat poorly, is silty and clayey, and common to flood
plains. The Templeton-Salander soil type, most common in the low-
lands area, is well-drained and loamy. Steeper areas in the uplands are
characterized by the Preacher-Bohannon type which is deep, gravely to
loamy and prone to erosion. (Haagen, 1989)
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Landuse and Ownership

Landuse distribution in the
Larson sub-basin is shown
in Figure E-2. Forest use
covers 81% of the area and is
primarily managed by large
timber operators. Agricul-
tural use, just over 7%, and
rural residential use, 11.8%,
are clustered along the estu-
ary and main roads. Area of
land use categories are
shown in Table E-1. The es-
tuary management area is
designated under the Coos
Bay Estuary Management
Plan as agricultural land
that may also be used for
dredged material disposal or
mitigation, and the adjacent

channel may be used for
subtidal log storage.

Coos Bay Lowland Assessment

Figure E-2
Landuse
Distribution
L d Landuse Categories
egen I Agriculture
MNJ Roads [ Forestry
NJ Streams [ Rural Residential
Section [ Estuary Management
0 1 Miles
| ———————
Landuse Acres Percent Table E-1
Agriculture 86 7.3 Landuse
Forestry 958 80.9 Area
Rural Residential 140 11.8
Unclassified <1 0.02
Total 1184
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Figure E-3
Annual Peak
Discharge
Estimates
(OWRD,
2005)

Table E-2
Discharge
Measurements
2004

Hydrology

Precipitation

Annual precipitation is 65 inches at the lowest elevation s in the Echo
sub-basin. Due to the west facing orientation, rainfall gradually in-
creases as the elevation increases to a maximum of 67 inches, but aver-
aging 65 inches for the whole sub-basin (OCS, 2003). The precipitation
intensity for a 2-year 24-hour event is 2.8 inches. (OWRD, 2005)

Stream flow

Annual peak stream flow was obtained using the Peak flow estimation
program (OWRD, 2005). They use hydrologic prediction equations and
physical watershed characteristics to estimate peak flows. Figure E-3
shows the estimated discharge at the mouth of Echo Creek for storm
events for two to five
a0 hundred year reoccur-
[T}~ rence intervals. These
— values are for 1.11 sq.
S - milt_es of the Echo sub-
10 | basin. The bankfull event
is estimated to be 69 cfs.
| | On the other extreme, a
maximum discharge of
| | | | | 310 cfs is estimated for a
500-year storm event in
Echo Creek.

237

110

Discharge (CFS)

-8 8B E8HBEEH

2 5 10 20 25 50 100 500
Peak Event Interval in Years

Location Date CES Miscellaneous  summer

Valley 16-Jun 063 flow measurements were

Upper Forest 17-Jun 035 collected for Echo Creek

Valley 18-Aug 024 in 2004 (CoosWA). Table

E-2 shows the summer
flow on Echo Creek at two different sites in 2004. The lowest flow re-
corded was taken with a flume at the Valley site (0.24 cfs). Based on
these measurements the base summer stream flow ranges between 0.63
and 0.24 cfs.

Landuse Effects on Hydrology

Land uses, as they affect ground surface conditions, can be used to
make general evaluations of the hydrologic condition of a watershed.
Of particular concern is the effect of land uses on peak stream flow,
since increases in runoff can contribute to flooding, erosion, and culvert
failures. The most important determinant for peakflow increases is the
ability of soils to absorb rainfall.
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The impacts from agriculture on hydrology are dependent on the type of
cover and management treatments, as well as the characteristics of the
soils (OWEB, 1999). We assessed these factors and compared them to
the change in runoff from the background condition. This change will
be rated as followed: < 0.5 inches, 0.5 to 1.0 inches, and > 1.5 inches.

All of the area in Echo sub-basin is made up of the hydrologic soil group
(HSG) Class D. The HSG Class D has very slow infiltration rates and
high runoff rates. Agriculture has a greater affect on runoff in areas
where soils have a high infiltration rate compared to areas where soils
are relatively impermeable in their natural state (USDA, 1986). In the
Echo sub-basin, the change in runoff from the background conditions
increased by 0.27 inches. Because of this, the potential risk of peak-
flow increases is low.

Forest and Rural land use will be assessed by their percentage of area
that is comprised of roads. They will be rated as: low < 4%, medium 4%
- 8%, and high > 8%.

Within the forest use area, there are 11.46 linear miles of forest roads.
These roads take up approximately 3.4 percent of the forested area. If
the percentage of forest area rises above 8 percent, the potential risk of
increasing peak-flow moves to high (OWEB, 1999). Because of this low
percentage, relative potential risk for peak-flow increases is low.

There are approximately 2.84 linear miles of rural roads in the residen-
tial, or 4.2 percent. This percentage ranks the Echo residential area as a
relatively moderate potential risk for peak-flow increases.

Overall, Echo sub-basin’s potential risks of peak-flow increases from
land use impacts are low.

Water rights

There are two types of water rights in Echo Creek, domestic and irriga-
tion. The most senior water right in was established in 1956 for domes-
tic use. There are no storage rights in Echo sub-basin. Total allocated
water rights for the entire watershed are 0.225 cubic feet per second.
The water rights for domestic use are 0.21 cfs, and .015 cfs for irriga-
tion. There are no instream rights for Echo Creek and the unnamed
tributaries within the sub-basin.
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Table E-3
Monthly
Net Water
Available
(OWRD,
2005)

Water Availability

For the Echo sub-basin, water availability is estimated using the Water
Availability Report System (OWRD, 2005). The average water available
is based on the 50% annual exceedance level. The water availability is
derived from the estimated natural stream flow shown in Table E-3 be-
low. There is no time of the year in which the allocated rights exceed es-
timated natural stream flow. Also, the consumptive water use has not
increased by more than 10% since 1993.

Month Natural Consumptive Uses Instream Ngt Water
Flow Flow Available (cfs)
Jan 4.80 0.00 0.00 4.80
Feb 5.25 0.00 0.00 5.25
Mar 3.80 0.00 0.00 3.80
Apr 241 0.00 0.00 2.41
May 1.11 0.00 0.00 1.11
Jun 0.65 0.00 0.00 0.65
Jul 0.33 0.00 0.00 0.33
Aug 0.17 0.00 0.00 0.17
Sep 0.12 0.00 0.00 0.12
Oct 0.15 0.00 0.00 0.15
Nov 0.98 0.00 0.00 0.98
Dec 3.82 0.00 0.00 3.82
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Aguatic Habitat

Aquatic habitat surveys addressed in this assessment include unit type,
substrate type, riffle sediment, pool depth, large wood, and bank stabil-
ity (bank stability is presented in Sediment Sources).

Echo Creek flows out of Echo valley, which is moderately steep, and
narrow. The upper reaches are confined by hillslopes which then transi-
tion to alluvial fan and finally a small, low-gradient flood plain with
constraining terraces. The Beaver Pond is a large wetland area and
some surveys were unable to be done there due to lack of visibility.
Echo Creek has a tide gate at the mouth and smaller gates on the lower
tributaries and other streams in the sub-basin. See Appendix A for spe-
cific channel morphology metrics.

The Echo Creek aquatic habitat survey, which is on Echo Creek only,
starts at the tide gate at the mouth of the stream. Aquatic habitat survey
reaches are shown in Figure E-4. These reach names will be used to de-
scribe locations within the Echo sub-basin throughout this assessment.

Legend

[\ Streams
[] Sub-basin

Upper Forest

Beaver Pond

Forest
N

Valley A

Tidal —]

[
o

1 Miles
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Figure E-5
Unit Types

Figure E-6
Substrate
Types

Figure E-5 shows the percentage of unit area per unit type for each of
the five reaches surveyed. The Echo reaches are characterized by pools
with increasing riffles further up the valley except for the Beaver Pond
reach.
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B Riffle @ Pool @ Glide O Step Units B Rapids 0O Cascades O Culvert Xing

Percent Area / Type

Figure E-6 shows the percent of the different substrate types per reach.
These correspond with the unit types. The boulders in the Tidal reach
were placed there previously as an attempt to riprap around the culverts
and tide gate. It has been dredged to maintain drainage. The Beaver
Pond reach may be acting as catch basin for sediment.
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Figure E-7, riffle sediment, analysis for those reaches containing riffle
units. (There weren’t any riffles for the Tidal and Beaver Pond reaches.)
Each of these reaches contains very high amounts of gravel, however,
the fine sediment levels are highly undesirable.
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Datted lines represent desirable anounts. Solid lines represent undesirable anoul
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Riffle Area

Figure E-8 shows average pool depths. None of the reaches had pool
depths below the undesirable benchmark, however, the Tidal reach has
very poor residual pool depths. Residual pool depth was not surveyed
in the Beaver Pond reach due to its overall depth.

Datted lines represent desirable anounts. Solid lines represent undesirable armrounts.
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Figure E-9
Large Wood

Figure E-9 describes the large wood analysis. The Tidal and Valley
reaches had little to no large wood, and the Forest and Upper Forest
reaches, had some wood but below desirable levels. Large wood was not
visible in the Beaver Pond reach, but approximately one third of its sur-
face is covered with live trees growing in the pond.
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Wetlands

Historic, current and po-
tentially restored wetlands
in the Echo sub-basin are
shown in Figure E-10 and
Table E-4. The current
(2005) wetland extent, de-
termined by CoosWA us-
ing aerial photography
analysis, is land presently
dominated by wetland
vegetation and not show-
ing signs of recent agricul-
tural production. In most
cases, however, ‘current
wetland’ is not a properly
functioning wetland and is
included in the area of po-
tential wetland restora-
tion. The area considered
current wetland is 31% of
the historic wetland extent
in this sub-basin. Historic
wetland extents are based
on soil type and plant
characteristics. Forty-one
percent (80 acres) of the
historic wetlands in this

Historic wetlands
Current wetlands

Potential wetland
restoration

0.5 Miles

[] Sub-basin boundary

/\/ Roads
/\/ Streams

Wetland Type Acres
Historic wetlands 194
Current wetlands 60
Potential wetland restoration 83

sub-basin are described in the National Wetland Inventory as ‘emer-
gent’, meaning they were dominated by rooted herbaceous plants, and
are seasonally flooded. It is the emergent seasonally flooded areas, not
currently functioning as wetland, that CoosWA recommends for resto-
ration consideration as these areas are often more difficult to manage
for crop production. Wetland restoration is discussed in more depth in
Chapter 3, and National Wetland Inventory categories are provided in

Appendix A.
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Sediment Sources

Sediment sources considered in this assessment include unstable
stream banks, unstable slopes, erosion associated with roads, and
stream crossings with road fill at risk of failure.

Bank Stability

Bank stability surveys are conducted as part of the aquatic habitat sur-
veys. Figure E-11 shows the bank stability ratings for each aquatic habi-
tat reach. The Valley, Forest and Upper Forest reaches have more than
the acceptable amount of unstable banks, while the Beaver Pond reach
has all covered, stable banks.

e .
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analysis, /z. S 15 B O 41% - 50%

T
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i i 0 - 0
Creek, in the highest eleva- o | B < 100%
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Table E-5
Road and
Landing
Survey
Results

Table E-6
At-Risk
Stream
Crossing
Evaluation

tions of the most northeastern part of this sub-basin. Most of the steep-
est slopes are found in areas of Tyee silt/sandstone, which means that
there is high potential for slope failure in these areas.

Road-Related Erosion

The Echo Creek road and landing survey was conducted between June

and July, 2004. All private

_ Sites | Contributing Ditch roads were surveyed where
Site Type Ditches Lengths (ft) | landowner permission was
granted. A total of 17.2

Stream 21 28 A'\\A/?HS’Z? miles of roads were sur-
Crossing vax.1130 | Vveyed, and there was an
average of 3.7 drainage

Avg.546 sites per mile. Within the

Ditch Relief 16 19 Min.60 Echo road and landing
Max.2130 | survey, there were 21

Avg. 344 stream crossings, 16 d!tch

Ditch Out 18 24 Min.90 relief culverts, 18 ditch
Max.1270 | outs, one landslide and

botential Avg.70 seven gullied road sgrface
Landslide 1 1 Min.70 sites. Table E-5 provides a
Max.70 brief summary of the data

Gullied Avg.612 collected. See Discussion
Road 7 10 Min.10 and Restoration Opportu-
Surface Max.1850 | nijties for recommended
Totals 63 82 drainage feature upgrades.

Stream Crossing Drainage Evaluation

The 21 stream crossing culverts studied in the road and landing survey
were also rated for their ability to properly drain the area upstream dur-
ing a 50-year peak rain event (see Table E-6, below). Of those 21
stream crossings 11 (52.4%) are at risk of failure or improper drainage
or failure because they are undersized.

50-Yr. Fill Volume Size Class
Rainfall
Fill Fail- Minimal Small Medium Large Very Large
ure Risk Sites | Yds® | Sites | Yds® | Sites | Yds® | Sites | Yds® | Sites | Yrds®
Low - - 2 59 1 96 1 126 - -
Moderate - - - - - - - - - -
High - - - - - - 2 | 542 | - -
Very High 1 2 2 63 2 156 - - - -
Failure Risk, Low = 76% - 100%; Moderate = 51% - 75%; High = 26% - 50%;
Very High = 0% - 25%
Fill Volumes, Minimal = < 10 yds.%; Small = 10 - 50 yds.*; Medium = 51 - 100 yds.*; Large =
101 - 500 yds.*; and Very Large = > 500 yds.>.
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At-risk culverts are ranked in Table E-6 for failure risk based on the
percentage of associated drainage area they can properly drain during a
50-year rain event. The number of culverts in each failure risk level (left
column) spread across the table depending on the associated fill volume
size class. It is important to consider both failure risk and fill volume
since it is the fill that becomes the sediment source upon failure of the
crossing.

These 11 at-risk culvert sites contain a total of 1044 yards3 of fill. Of the
11 culverts that were found to be at risk of failure in the Echo sub-basin,
five crossings with 221 yards3 of fill ranked as having very high risk of
failure, two crossings with 542 yards3 of fill ranked as having high risk,
and four crossings with 281 yards3 of fill ranked as having low risk of
failure.

Stream Temperatures

Echo Creek was a new temperature study location in 2004 consisting of
two temperature logging sites. One site was in the forested uplands, and
the other just upstream of East Bay Drive, slightly east (approximately
300 meters) of where the stream enters the bay. The lower site on Echo
was removed and replaced in July due to fear of tampering. The data
from both units can be combined and used as one continuous data set
but, for accuracy, is kept separate in some graphs.

7-Day Average Days Days Hours | Hours
Site Name Year Max. Min. Daily? T >64°F | >70°F | >64°F >70°F
Upper 2004 60.0 57.0 3.0 0 0 0.0 0.0
Lower 2004 | 665 | 613 45 33 1 | 2105 | o5
Combined

Table E-7 shows the 7-day average maximum and minimum tempera-
tures, and the number of days and hours spent exceeding 64 and 70 °F
for each temperature logging site on Echo Creek. Exceedance of the 64
°F standard is shown in

Figure E-13, below. The 68

data indicate that the — 66
lower site on Echo Creek

[<5)

= 64
did exceed the 64 °F stan- 5

dard during the first half s 02

of the summer. Both lower %60

units combined recordeda "+ 38

total of 33 days exceeding 56 : :

the standard. Upper Lower (6/16-8/17) Low er (8/19-10-
O 7-Day Maximim 18)

Red dotted line represents 64 °F std, higher temperatures undesirable
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Figure E-14
Temperature
Trends and
Riparian
Shade
Condition

Figure E-14, below, illustrates the temperature trends within the sub-
basin using 7-day average maximums, and colors them according to
salmonid suitability. The majority of Echo Creek provides optimal or
useable temperatures for rearing juvenile salmonids. Temperature in-
creases from 55 °F at the headwaters to 66 °F near the mouth. The av-
erage daily high water temperature increased 0.835 °F per 1000 ft. from
the upper site to the lower site.

Shade Needed to Meet Potential
0-20%

] Sub-basin Boundry

Streams
21-40 %
N G 41-60%
G 61-30%
GEE» 351-10%
Minimum

Maximum

Shade

Summer Rearing Habitat Thermal Regimes
(Based on 7-Day Average Temperatures)

Unusable Marginal Usable Optimal
86-72°F 71- 65°F 64 - 60°F 59 - 55°F
BUUAAAAIIIUUUY WWUWIUY  Uddad - awated
1 0 1 Miles

P ——

Riparian Shade

The difference between current and potential shade is shown in Figure
E-14, above, and is expressed as shade needed to meet potential. The
darker riparian areas on the map have the least amount of current
shade. Current and potential shade values in the Echo sub-basin are
89% and 94% respectively in the upper-most, steep canyon segments.
The upper valley has 85% and 96% respectively, and the lower valley
segments have 78% and 99% respectively. The Echo sub-basin holds the
highest current shade values in the assessment area in all three geo-
graphic categories.
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Salmonid Distribution

Coho and winter steel-
head distribution, ac-
cording to ODFW, is
shown in Figure E-15.
Oregon Department of
Forestry (ODF) classifies
general fish use streams
including cutthroat trout
(green line is hidden un-
der the steelhead and
coho lines). The spawn-
ing survey area is
enlarged below in Figure
E-16.

Stocking Records

There were no reports of
historic stocking in the
Echo sub-basin. Com-
munication with local
landowners may provide
knowledge of historical,
smaller, private stocking
history.

Spawning Surveys

The Coos Watershed As-
sociation conducted its
first Echo Creek spawn-
ing surveys in the 2003
season. (see Figure E-
16). The start of the first
segment of the reach be-
gins at a beaver pond
that is a wetland marsh.
The first segment enters
a forest canopy which
provides a lot of shade
from shrubs, conifers,
and firs. There is a large
amount of gravel in the
first segment, though no
fish were seen during the

Coos Bay Lowland Assessment

0 1 Miles
—
ODFW ODF
Anadromous Fish Use Stream Classification
Steelhead Distribution Fish Use
Coho Distribution No Fish Use
|:| Spawning Area N Unknown

S

Spawning Survey Reaches

N 1-1 1-2 1-3

0 0.25 Miles
N Streams —

Z
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Figure E-17
Spawning
Survey
AUC
Population
Estimate,
2003

Table E-8
Spawning
Density

3.5 @ Adults

25 3

1.5

05

AUC Population Estimate
=

1-2

StreamReach

spawning season. There are several small tributaries that branch from
the creek throughout the reach. The dense canopy continues through-
out the second and third segments of the reach. The third segment ends
at a large pool with a waterfall which is a fish barrier. The upper part of
the third segment has much more bedrock and less gravel is visible.

The amount of gravel found in reach 1-3 was significantly lower than in
the other two reaches (see Table E-8). No fish were observed in reaches
1-1 or 1-3 (see Figure E-17), however, one redd was observed in segment
1-3. Segment 1-3 showed the highest redds/km, only because one redd
was found and it was a short reach (.12 km). Reach 1-2 had 12 adult
coho/km with a peak redd/km count of four. There were no other fish
observed on the other reaches, and no other species of salmon were ob-
served during the spawning survey season.

Total o | Gravel m?)/ | Echo Creek has many

Reach | aucikm | Gravel (m) Female elements of a functioning
1-1 0 107 0.0 stream for fish habitat

1-2 12 107 71.3 such as adequate gravel, a

1-3 0 33 0.0 dense canopy that pro-

vides shade, and stream sinuosity. The fact that more fish were not ob-
served in this system may be related to its small size and narrow valley
widths. More surveys are needed to truly understand the spawning ac-
tivity of this system.
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Intrinsic Potential for Coho Smolt Produc-
tion

The intrinsic potential for
streams in the Lowlands
area to produce coho
smolts was estimated
based on digital elevation
models, active channel and
valley widths, known natu-
ral barriers and coho life
histories. The values indi-
cate the number of coho
smolts supported by his-
toric, pre-settlement
stream conditions. Intrin-
sic potential for the Echo
sub-basin, shown in Figure

0.5 Miles

E-18, indicates that Echo Intrinsic Potential for Coho Smolt Production
Creek has the highest in- (Smolts/100m of Stream)

trinsic potential in the sub- 1-10 51-100  @NJ 501 - 1000
basin — up to 100 smolts 11- 25 101 - 250 1001 - 2500
per 100 meters of stream  \J26-50 251 - 500 N >2500

almost the entire length up

to the second tributary. to Other streams in the sub-basin indicate in-
trinsic potentials ranging between 1 and 50 smolts per 100 meters of
stream. Intrinsic potentials in the Echo sub-basin are much lower than
in other sub-basins, which reach the >2500 range in the main stems.
This reflects the coho preference for wider active channel and valley
widths than are available in the Echo sub-basin. The thin blue lines,
streams, indicate zero intrinsic potential due to gradients above 20%
and known natural migration barriers. Understanding intrinsic poten-
tial for a particular stream will help to inform restoration efforts and to
set realistic coho population goals. Total intrinsic potential for smolt
production this sub-basin is 2,191 smolts. Intrinsic potential for adult
coho returns under low ocean survival rates (1%) is 22, and under high
ocean survival rates (10%) is 219 fish.

While restoring coho smolt populations to these levels is unlikely given
current land uses and infrastructure, understanding intrinsic potential
for a particular stream will help to inform restoration efforts and to set
realistic coho population goals.
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Habitat Limiting Factors to Coho

The limiting factors analysis (based on Reeves et al., 1989), shown in
Table E-9 below, indicates habitat limiting bottlenecks for coho in both
summer and winter rearing habitats based on current conditions. The
analysis showed that the system currently has only 66% of the summer
habitat needed to support the maximum number of smolts potentially
produced from current available spawning gravel. The analysis also
shows that while winter and spring habitat was limiting, they are less of
a constriction in the life history than summer rearing habitat. Summer
temperatures were within acceptable parameters.

Echo Potential Area/ Area Current

Habitat Summer Survival Needed Usable Smolt Smolts
Component | Population | Factor (M?) Area (M%) | Factor | Produced
Spawning 22,569 0.006 135 247 95.5 23,589
Spring

Rearing 22,569 0.3 6,771 8,962 1.7 15,235
Summer

Rearing 22,569 0.6 13,541 8,962 0.9 8,066
Winter

Rearing 22,569 0.4 9,028 7,955 1.2 9,546

Resource Issues

Landowner Concerns and Desired Future Conditions

Landowners in the Echo sub-basin expressed their concerns about the
area at a Coffee Klatch meeting on April 19, 2005. Of the landowners
contacted, eleven percent attended the meeting. As shown in Figure E-
19, land management issues were the main concern in this sub-basin.
Within this category, the topics of tide gate maintenance, drainage
structures and flood control were most common. Culvert and tide gate
“blow-outs” were dis- 0 2 4 6 8 10
cussed as well as the need
for dredging of the lower
reaches of streams. In-
fringement of property
rights and the difficult

Environmental Quality

Restoration

Land Management I

permit Process for in- Land Use Policies O First
stream work were also O Second
Social Concerns @ Third

listed concerns. ‘

Number of Responses

Landowners also  ex-
pressed concern about environmental issues including fish and wildlife
habitat, and water quality. A wooden dam was mentioned that may be a
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barrier to fish access. In addition, like other sub-basins, Echo landown-
ers complained of beaver causing damage to dikes, tide gates, and un-
dermining the road. The tide gate functions for tidal exclusion, but the
associated culvert is undersized for the drainage and the gate may be an
impediment to fish passage.

The residents of the Echo sub-basin have expressed their desires for the
future of the area which include restored fish populations, good water
quality, and paved roads. There was interest in developing a controlled
elk crossing that would reduce erosion to the road and stream bank.
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Chapter 3: Restoration strategy

The goal of this restoration strategy is to capitalize on project opportu-
nities that improve the function of ecological processes while preserving
or enhancing economic utility of the land and the overall livability of
these sub-basins for the community. The goal of restoration, in this
case, is to rehabilitate watershed conditions that allow for habitat con-
nectivity, and sustained anadromous fish populations, as well as other
ecological functions such as water quality, and natural sediment trans-
port. Our intention is to combine landowner interests and concerns
with a strictly biological ranking to determine which restoration actions
have the most synergistic potential.

Potential Restoration Actions

Below are short discussions of various action types considered in this
restoration strategy, followed by a description of the scoring and rank-
ing system used to prioritize the actions within regions of each sub-
basin. Actions were scored for a series of biological criteria and socio-
economic criteria for the region(s) appropriate for that action (see Ap-
pendix A — Prioritization Methods and Prioritization Scoring Tables).

Add secondary and off-channel features would involve excava-
tion of pools or ponds adjacent to the stream to create winter rearing
habitat for coho salmon. The ponds must be constructed with freshwa-
ter flow that will keep the outlet of the pool open and connected to the
main stream. The freshwater flow must be from a clean source that
does not produce significant amounts of sediment that would cause the
pool to fill.

Culvert replacements would involve removing existing culverts and
replacing them with culverts or bridges that are able to pass the antici-
pated 100-year flood event and which are at least as wide as the bank
full width of the stream. New culverts would be embedded to create a
stream-simulation to ensure full fish passage.

Landslide area protection would involve retaining additional coni-
fers in steep, landslide prone tributary draws.

Levee removal would involve end-hauling or spreading existing lev-
ees thinly to allow the stream to flood pasture areas. This project may
involve building levees to protect houses or other infrastructure. The
project would cause land to flood more often, but may allow land to
drain more quickly as flood waters subside. Also, sediment would be
deposited on floodplains which would reduce channel sediment deposi-
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tion and build up potentially productive land, countering the subsi-
dence processes.

Levee setback would involve moving levees away from stream banks
to allow for improved stream function including meandering, localized
flooding and development of natural streamside vegetation.

Reshape stream channel would involve reconstructing stream
channels by creating a natural, meandering channel pattern in places in
which channels have been ditched or banks hardened. This would usu-
ally only be done in cases in which riparian planting and fencing was
going to occur at the same time.

Riparian forestry would involve leaving a wider no-harvest riparian
buffer and retaining more conifers in the riparian areas than are re-
quired under the Oregon Forest Practices Act.

Riparian planting and fencing would involve excluding livestock
from the stream with appropriate fencing designs. Fences would usu-
ally be set 15 to 35 feet off the stream and buffers would be planted with
a diverse mix of conifers, hardwoods, and shrubs. Planting prescrip-
tions would be designed to meet both landowner and biological objec-
tives.

Roads upgrades typically would involve upgrading or adding addi-
tional cross-drain culverts or upgrading stream crossing culverts in or-
der to help prevent ditch water from discharging into streams and help
prevent road fills from becoming saturated and failing.

Tide gate relocation would involve removing the tide gate from its
existing stream crossing and moving it, usually upstream in order to
maximize the tidal exchange. This action would involve construction of
levees to protect infrastructure and pasture.

Tide gate removal would involve removing tide gates from stream
crossing bridges or culverts to allow tidal water to flow upstream. The
project may involve raising levees to protect upstream landowners and
replacing the stream crossing structure to increase the flow capacity for
tidal fluctuation.

Tide gate replacement would involve replacing the existing, top-
hinged gates with improved, fish-friendlier designs including side-
hinged gates or gates with a mitigation device that holds the gate open
longer. Replacement gates would be expected to maximize the amount
of time that the gate remains open, allow fish passage during the entire
open time, and allow a saltwater mixing zone upstream of the tide gate.
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Wetland restoration would involve restoring hydrological processes
to allow an area that was historically inundated at least seasonally by
removing tide gates and levees. Supplemental restoration activities may
include planting native vegetation, constructing drainage networks or
pools, and placing large wood.

Various project types considered in our restoration strategy may raise
guestions within adjacent communities as to the implications and im-
pacts of these projects. Their function in terms of ecological processes,
as well as how the project may affect landowners, is discussed below. At
this point, these are conceptual project actions only and only in a few
cases have specific projects been proposed.

Tide Gates

Tide gates have a major influence on Lowland streams. The main
stem tide gates significantly change the movement of water, sedi-
ment, and fish into and out of the stream systems. Smaller tributary
tide gates also cause potentially valuable salmon rearing areas to be
inaccessible to these fish. While technology in ‘fish-friendlier’ tide
gates is advancing, the ability of newer designs to significantly im-
prove fish passage and to address problems with sediment move-
ment and water temperature have not been proven.

Although relocating or removing of the main tide gate is considered
from strictly biological perspective, the CoosWA is not making any
assertions about the viability of that project. Such large scale
changes would require a significant engineering and design study
and does not match well with most landowner concerns. Removal of
some of the smaller culvert tide gates, especially in association with
culvert improvement, does seem to have the potential to improve
conditions. Even with these smaller projects, care would need to be
taken in design to protect adjacent landowners.

Wetlands

Land historically drained for agricultural cultivation is often difficult
to maintain for its current purpose and many bottom land owners
are in constant battle against field drainage issues. In these condi-
tions, wetland plants threaten to reestablish dominance over pre-
ferred crops — often rendering pastures marginal or economically
unproductive.

CoosWA sees the potential for mutual benefits to landowners and to
watershed function with strategic wetland restoration. Many con-
temporary land managers are finding that taking advantage of natu-
ral systems helps increase productivity of their operation. Properly
managed, wetlands have the ability to reduce flooding in other areas
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of the sub-basin by allowing large volumes of water to be stored dur-
ing peak flow events. Wetlands can also provide natural sediment
deposition areas- reducing the need for dredging. Wetlands are
prime off-channel and over-wintering fish habitat, which in many
sub-basins is the limiting factor to coho populations. Essentially,
well-planned wetland restoration could make currently unproduc-
tive land ecologically useful while improving conditions on more
economically productive areas.

Wetland restoration, although not feasible for the entirety of wet-
land area shown, would help alleviate some of the top landowner
concerns if strategically placed and managed. As discussed in Chap-
ter 1, wetlands function to attenuate flood water, especially when lo-
cated in the mid reaches of a stream system, thereby reducing flood
inundation downstream. Wetlands could potentially be designed
specifically for the purpose of storing water during high flow periods
while allowing other pasture areas to drain more efficiently. The use
of strategic dikes around the wetland could be employed to protect
nearby areas from wetland flooding.

Wetlands also function as natural sediment catchments and could
function for this purpose in the Lowlands area, which suffers from
chronic sediment issues. Dense vegetation can filter sediment from
runoff entering the wetland from adjacent land uses. Wetlands can
reduce sediment coming downstream by slowing the rate of flow
and catching the sediment that falls out of the water column.

Prioritization Process

Restoration prioritization was determined by CoosWA through a proc-
ess of scoring and ranking of each potential action for two sets of crite-
ria. One set of criteria was used to evaluate actions for biological effi-
cacy towards habitat restoration based on assessment data and limiting
factors analysis. Scores for biological criteria are assigned within the
context of current watershed conditions and the amount of biological
benefit estimated as a result of the potential action. The other set of cri-
teria addressed socio-economic feasibility questions. Appendix A con-
tains detailed information about the methods of prioritization, score
definitions and the scoring tables for each sub-basin.

The prioritization scoring process results in two sets of combined
weighted scores for each action using higher scores to indicate the like-
lihood of successful results. The six biological criteria include the ac-
tions estimated ability to restore watershed processes, restore connec-
tivity, address (Reeves, 1989) Limiting Factors, longevity of the project
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type, preservation of a | Priority | Implications and CoosWA Approach

unique habitat type, and Implementation would be easier and

the extent that the action project would have a high biological
type has been proven ef- return. CoosWA would support the pro-

fective The S0Cio- ject and seek funding.
econor.nic feasibility crite Implementation would be harder, but

project would have a high biological

ria, used as a filter to the return. CoosWA would seek to build

identified biological pri- partnerships and educational demon-
orities, include the ac- stration opportunities.

tion’'s estimated likeli- Implementation would be easier, but
hood of success, educa- project would have a lower biological

return. CoosWA may assist with project

tional benefit, ability to design, but would not be a lead in fund-

concerns, . measurab'!'ty These projects either have low scores
of effects, implementation for biological returns and socio-
feasibility, fundability, economic feasibility, or received a zero
and cost range. score in a particular criteria.

Implementation is considered unlikely.

Contrasting of the aggregate scores, based on the two sets of criteria for
each action, was done using a threshold of two, and particular criteria
acting as ‘deal Killers’ if receiving a score of zero. The score threshold
system was used to determine levels of priority and inform the nature of
CoosWA's involvement with project development. The levels of priority
and CoosWA approach are indicated in the sub-basin restoration plan
maps using the colors shown in Table 3-1. The levels are shown in Ta-
ble 3-1 in descending order from green / high priority to red / low prior-

ity.

A potential action that scores above a two in both categories (biological
and socio-economic) falls into the green priority level. These projects
are more likely to be easily implemented and data analysis shows that
such projects will have high biological returns. Actions receiving a yel-
low priority level were scored above a two in the biological category and
below a two in the socio-economic category. CoosWA will seek opportu-
nities to build partnerships and provide educational materials to inter-
ested landowners to increase project support. Actions within the blue
priority level were scored below two for biological returns and above
two for socio-economics. In this case CoosWA may assist with project
design but would not take a lead role in funding development due to the
lower biological benefits. Actions in the red priority level are those that
scored low in both categories, or received a zero for particular criteria.
Red priority actions are not included on the restoration maps. See Ap-
pendix A for prioritization methods and score sheets.
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Coos Bay Lowland Assessment
and Restoration Plan

Chapter 3:
North Slough Sub-basin

Restoration Opportunities

North Slough histoca channel. Poto CoosWA, 2003.
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Discussion of Restoration Opportunities

This section discusses the need for restoration in named aquatic habitat
survey reaches (see Figure NS-20) within the sub-basin based on analy-
sis of survey data presented in Chapter 2: North Slough Sub-basin As-
sessment. In conclusion, restoration priorities are presented within
each of four larger regions (see Figure NS-22) based on the prioritiza-
tion scoring system introduced in Chapter 3: Restoration Strategy.

N
Legend ‘ Bear Creek A
NJ Streams Bear Trib
] Sub-basin
- Tib F-1
Tidal
1 Miles
 — ]

Assessment data analysis indicated that habitat conditions in the North
Slough sub-basin generally decline as streams flow from the upper, nar-
rower valleys toward the lower, larger valleys and then through tide
gate. According to the Limiting Factors analysis (Reeves et al., 1989)
lack of summer rearing habitat due to high stream temperature is the
most limiting to coho populations. Delivery of fine sediment and lack of
in-stream complexity also impair stream habitat. Landowner concerns
are centered on tide gate and culvert function, road maintenance, and
the dredging permit process.

Temperature and Shade

Temperature analysis showed that while the upper main valley and
tributary reaches (aquatic habitat survey reaches) have usable to opti-
mal stream temperatures, the North Slough stream system overall did
not provide adequate thermal conditions for juvenile salmonids. All
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sites exceeded the 64°F DEQ state standard with their 7-day maximum
averages. The upper valley and tributary sites, although exceeding the
64°F standard at times, had fairly usable habitat for most of the sum-
mer. The lower reaches were very warm, with temperatures that could
be fatal to juvenile coho. Future surveys should include more tempera-
ture data collection from the Bear Creek mainstem to gain insight as to
its effects on the temperature of North Slough Creek.

The riparian shade analysis, which generally reflects temperature
trends, showed that the Valley and upper tributary reaches were fairly
well shaded, but the Tidal reach and segments of Bear Creek had very
little shade-producing vegetation. Riparian shade in these lower areas is
currently 69% below the potential shade values. Reaches needing ripar-
ian planting are Forest, Trib F-3, on Bear Creek between the surveyed
reach and the mainstem, an unsurveyed area near the headwaters of the
Bear Creek mainstem, a segment of Bear Creek within a mile of its con-
fluence with North Slough Creek, and the entire Tidal reach. The areas
needing the most riparian planting are largely in agricultural use, espe-
cially along the Tidal reach.

Riparian trees provide a multitude of other functions, many of which
are needed in the North Slough sub-basin, including bank stabilization,
sediment reduction and large wood recruitment

Sediment

The North Slough sub-basin has high natural sediment production that
is accelerated by roads, unstable banks, and other land use practices.
Confounding the problems caused by high sediment production is the
fact that the tide gate at the lower end of the stream interrupts the natu-
ral sediment transport mechanisms and therefore very little sediment
leaves the system.

High levels of fine sediment composition are found throughout the sub-
basin. Sand-silt dominated channels are expected in the lower reaches
where the stream has a very low gradient and low water velocities.
However, in North Slough even the upper coho spawning reaches have
higher levels of fine sediments in riffles than is desirable for salmon
habitat. This is due to the soft sandstone parent material that readily
breaks down into fines and the extensive road networks, many of which
have excessively long ditches. Road and landing surveys indicate a total
of 3,353 yds3 of fill at culvert sites is in the high to very high risk rating
for failure during a fifty year storm event. Most of which is from a single
site on North Bay Drive.
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categories for naturally oc-
curring landslides. Potential 3 Cross Drain Excavate Unstable
Landslide Pipes Fill
Sediment build-up also | Ponding/ .
i i Gullied 2 Crogs Drain 1 Breach Berm
contributes to increased o Pipes Mrieriadin
[ . oa nsta ItC u
temperatures by filling in | g face 2 Water Bars
pool areas that would oth- [1oiars 86 14

erwise be deeper, cooler
and provide refuge for juvenile salmon. All pool depths for this sub-
basin, except in the Main Valley reach, are below desirable depths, and
the Tidal reach even falls below the undesirable depth.

Table NS-13, above, displays treatment recommendations based on the
North Slough sub-basin road and landing surveys. “New Structures
Needed” are based on Oregon Department of Forestry, 2003, Best Man-
agement Practices addressing ditch lengths. “Replacement Structures
Needed” are based on field observations by road and landing survey
crews following the Pacific Watershed Associates Road and Landing
Survey Protocol adapted by the Coos WA.

Based on the Coos WA road and landing surveys, North Slough Creek
needs 84 new ditch relief culverts (cross drain pipes) and two water
bars to reduce road related sediment. The one site that is listed as a fish
passage barrier is an undersized, perched culvert having a one foot drop
on the downstream end. Of the 78 existing ditch relief culverts, five are
deteriorated and need replacement. Of the three potential land slide
sites, all need the unstable fill excavated. Of the four ponding road sur-
face sites, two cross drain culverts and one ditch out should be installed
to upgrade, and one gullied road surface site needs two water bars in-
stalled, and the other needs the berm breached. Four of the sites on the
upper reaches of North Slough Creek have been addressed. One culvert
needing replacement and two sites needing culverts installed were not
treated due to a road decommission. A fish passage culvert was replaced
with an adequate sized pipe. Figure NS-21, below, shows the location of
recommended treatments.
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Figure NS-21
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Addressing at-risk stream crossings by clearing culverts, upgrading cul-
vert size, or replacing with bridges will alleviate future wash-outs that
contribute large amounts of sediment to streams. A particular site need-
ing special consideration is a fill crossing located on North Bay Drive.
This site contains 2133 yds3 of fill that are at Very High risk. The
drainage area above this site is relatively small yet, because the fill
crossing is currently (2005) 99% plugged the site is not draining, and
water is ponding behind the culvert.
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Large Wood

All reaches in the North Slough sub-basin are severely lacking large
wood in terms of wood pieces and key pieces. The Forest reach and Trib
F-3 come just under or exceed the benchmark, respectively, for wood
volume. Without riparian trees, especially large diameter trees, the
lower reaches have very low potential for future large wood recruitment.
Also, much of the upper forested land is managed for timber production
which, depending on length of harvest cycles and the nature of forest
and riparian management, may or may not lead to large wood recruit-
ment.

Large wood and boulder placement projects should be targeted in the
upper, forested reaches. These actions would improve spring and
summer rearing habitat by creating pools, increasing pool depth by
scour action, adding habitat complexity, and enhancing channel sinuos-
ity. Large wood and boulder placement will also improve winter rearing
habitat for juveniles by creating secondary or side channel areas, such
as alcoves, backwaters, and isolated pools, for fish to find relief from
high, fast winter flows. However, large wood placement may not be
practical in North Slough at this time due to unstable, un-vegetated
banks and lower priority ranking.

Conclusions

The results of the watershed health analysis and the concerns expressed
by landowners make it necessary to establish positive working relation-
ships in order to develop and implement successful restoration strate-
gies. Effective habitat restoration efforts in this sub-basin will focus on
reducing temperatures and sediment loading, and increasing stream
complexity while also addressing concerns of landowners regarding
drainage issues. The results from the North Slough sub-basin restora-
tion prioritization process, below, intend to integrate 13 important cri-
teria to provide the most logical and systematic approach to project de-
velopment.
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Prioritization of Potential Actions

Results of the prioritization process for the North Slough sub-basin are
mapped below in Figure NS-22. Legend colors indicate how the action
scored within its region and implies the general approach that CoosWA
would take to the action type. A description of the prioritization proc-

ess, scoring and action types is provided in Chapter 3 — Restoration
Strategy.

Figure NS-22
Potential
Restoration
Opportunities

Potenial Restoration Actions

U Mainstem Tide Gate Replacement Riparian Planting & Fencing
6 Tide Gate Removal/ Replacement Riparian Plantins/ Fencing - Tidal
é Culvert Replacement - Fish Passage Channel Reconfiguration
N Dam Removal - Fish Passage Levee Removal
Road Erosion Upgrade ﬁé?l?irj;?dzcztijgsgrotection
I:I Wetland Restoration
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Potential actions within each region are listed in Tables NS-14 and NS-
15. The color next to each action corresponds to the colors on the map
in Figure NS- 22, and to the prioritization score categories.

Region 1

Potential actions within Regions 1 are listed in Table NS-14. As the
score-derived color coding indicates, Region 1 projects addressing fish
passage at the tributary tide gates are given priority in this region based
on both high biological returns and socio-economic feasibility. Tide
gate relocation, levee removal, channel reconfiguration, and wetlands

restoration all would have
high biological returns but

have a lower socio-economic |Region| |Potential Actions
ranking at this time. The Fish passage (trib tide gates)
CoosWA would seek project Levee removal
partners an.d encourage better Wetlands rest.
understanding of these types "
of projects. Tide gate re- 'ce geTe refocation
placements, ditch mainte- Channel reconfiguration
nance, riparian planting and Ditch maintenance (fish friendlier)
fencing, and implementation Tide gate replacements
i 1
of farm plans are potential Riparian fencing
projects that rate higher socio- — :
. Riparian planting
economically, yet would not
have significant biological re- Implement farm plans
sults. Therefore the CoosWA Large wood placement
would not take a lead role in Water conservation
project de_velopmg:nt and im- L evee setback
plementation. Tide gate re- .
moval would have very high Tide gate removal
biological returns for the sub- Riparian planting
basin, but received a zero for Fish passage (includes dams etc)
implementation feasibility. Channel reconfiguration
Levee setback, large wood 5 t
placement and water conser- eaver encotragemen
vation all scored low in both Wetlands restoration
categories and will not be ad- Riparian forestry (buffers)
dressed farther in this restora- , Implement farm plans
tion strategy.
gy Roads (upgrades etc.)
Ditch maintenance
Region 2 Riparian fencing
. . L \Water conservation
Potential actions within Re- L arae wood olacement
gion 2 are listed in Table NS- 2 .p
14, and shown in Figure NS- Bank resloping (no plant)
21. In this region, riparian Off-channel creation
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planting and fish passage projects have the highest priority based on
high scores for both biological returns and socio-economic feasibility.
The next level of potential actions within this region include channel
reconfiguration, beaver encouragement, riparian forestry buffers and
wetland restoration. These would create significant biological im-
provements, but are ranked lower socio-economically. CoosWA would
seek partnerships and demonstration opportunities where landowners
are interested. Actions with lower priority, where CoosWA may assist
with projects but not take a lead role include riparian fencing, ditch
maintenance, implementation of farm plans, and road upgrades. Large
wood placement, bank resloping, creation of off-channel areas, and wa-
ter conservation projects all had relatively low scores and will not be
pursued in this restoration strategy.

Region 3

Priority potential actions in Region 3 with high biological returns and
socio-economic feasibility include riparian planting, riparian forestry,
culverts for fish passage, channel reconfiguration and wetland restora-
tion. Beaver encouragement rates high for biological improvements but
is less feasible socio-economically. Riparian fencing and road upgrades
would have less significant biological returns, but are supported more
socio-economically. Large wood placement scored low in both catego-

ries and will not be pursued as

part of this restoration strategy. Region| |Potential Actions

Riparian planting
Region 4 Riparian forestry (buffers)
There are no potential actions Channel reconfiguration
within Region 4 that scored high Wetlands rest.

in both categories. Improved ri-

i i 3 Culvert
parian forestry practices and ulvert (passage)
landslide area protection would Beaver encouragement
have higher biological returns but Riparian fencing
are less feasible socio- Roads (upgrades etc.)

economically. Inversely, road up- Large wood placement

grades, fish passage and large

wood placement projects would be Riparian forestry (buffers)
more socio-economically feasible, Landslide area protection
yet would have less significance | (head wall retention)
biologically. Fish passage

Large wood placement

Roads upgrades
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Coos Bay Lowland Assessment
and Restoration Plan

Chapter 3:
Palouse Sub-basin
Restoration Opportunities
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Discussion of Restoration Opportunities

This section discusses the need for restoration in named aquatic habitat
survey reaches (see Figure P-19) within the sub-basin based on analysis
of survey data presented in Chapter 2: Palouse Creek Sub-basin As-
sessment. In conclusion, restoration priorities are presented within
each of four larger regions (see Figure P-21) based on the prioritization
scoring system introduced in Chapter 3: Restoration Strategy.

Upper Valley
Mid Valley
“ Lower Valley Legend
MN\J Streams
i -basi N
Upper Tidal ] sub-basin
= 1 0 1 2 Miles A
Lower Tidal

The Palouse sub-basin is affected by many factors influencing its water-
shed processes including habitat and channel modification in the valley
and tidal reaches, and the presence of the Elliot State Forest in the up-
per forested areas. As mentioned previously, the Palouse sub-basin is
one of the largest producers of salmon smolt on the Oregon coast, and it
will be important to direct efforts toward protecting and maintaining
existing quality habitat as well as restoration of degraded features. Ad-
ditionally, the CoosWA has already implemented several restoration
projects in the sub-basin and is in the process of maintenance and
monitoring of those efforts.

Temperature and Shade

As demonstrated by the Limiting Factors analysis (based on Reeves et
al., 1989, see Chapter 2: Palouse Creek Sub-basin Assessment), one of
the primary habitat bottlenecks in the sub-basin is high summer tem-
peratures. Stream temperatures in the Palouse sub-basin, the highest in
the Lowland area, do not provide adequate thermal habitat for juvenile
salmonids. Only the upper-most region of the sub-basin (beyond the
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assessment study area) is within usable and optimal temperature
ranges. Stream temperatures become stressful to fish even in the Upper
Valley, and become unusable, or lethal, to salmon starting in the Lower
Valley reach and extending to the bay.

Data analysis indicates riparian planting projects would improve stream
temperatures in three main areas. The upper-most area is in forest land
use and includes Trib D, Trib C-1, Trib A, Trib B and the lower half of
the Upper Valley reach that the tributaries flow into (see Figure P-18 for
reach locations). Stream temperatures in this particular region rise into
the 70’s °F and then, atypically, cool downstream midway through the
Upper Valley reach. This cooling may be due to a high percentage of
pools and good pool depths in the Upper Valley reach, combined with
shaded areas in the upper half of the reach. Planting and enhancement
of riparian forestry practices in these upper sub-basin areas would help
decrease temperatures in the Lower Valley reach. Planting Trib A would
also help improve its 25% unstable banks.

Riparian planting would help improve conditions in the lower half of
the Lower Valley reach. Within this reach temperatures rise to over 86
°F - unusable levels for juvenile coho. Riparian shade drops to 20-40%
and stream banks are over 18% unstable.

The entire Upper Tidal and Lower Tidal reaches would also benefit from
riparian shade where temperatures increase severely. This entire length
of slough and stream has average maximum temperatures unusable to
juvenile salmon, making it the most extensive stream habitat limited by
high temperatures in the Lowland assessment. This area is within agri-
cultural land use, which routinely dredges the channel. Therefore, ripar-
ian restoration should be planned with consideration for low-impact
dredge operations. However, these tidal reaches could not be expected
to improve without significant efforts to restore other impaired proc-
esses and temperature reductions upstream. Lack of shade is most
prevalent in the lower areas of the sub-basin where adjacent land use is
largely agricultural.

Sediment

The Palouse sub-basin has high natural sediment production that is ac-
celerated by road-related erosion, improperly functioning culverts, un-
stable banks and other land use practices that are adversely affecting
erosion rates and drainage of the area. Confounding the problems
caused by high sediment production is the fact that the tide gate at the
lower end of the slough interrupts the natural sediment transport
mechanisms and therefore, very little sediment is flushed out of the sys-
tem.
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While sand-silt dominated channels are generally expected in lower,
low-gradient reaches, the Palouse sub-basin has extremely high levels of
fine sediment in both of the Tidal reaches and the Lower Valley reach.
Fine sediment drops into desirable levels toward the Upper Valley and
Forest reaches, where the highest numbers of spawning coho were
counted, and then rises again slightly in the upper tributaries. The
most unstable banks are in the Mid and Upper Valley reaches, Trib A,
which is the most (25%) unstable, the Forest reach, Trib B and Trib C-1.

The sub-basin has a relatively small amount of fill at risk of failure,
however, the larger problem is that 65% percent of the sub-basin’s cul-
verts can not drain more than 25% of their flow during a 50-year event.
This means that during rain or storms smaller than 50-year events, cul-
verts are becoming at least partially overwhelmed and causing both
sediment build-up and erosion to occur around them.

Sediment Control

Table P-11 displays treat-

t d t New Structures Replacement
men recommenaations | g;e Type Needed To Structures
based on the Palouse sub- Meet BMP Needed
basin road and landing 15 oul
survey analysis.  “New | Stream 21 Cross Drain 8 Er%;/i?)rs
structures needed” are | Crossing Pipes (7 Fish Passage)
based on Oregon Depart- Ditch Relief 47 Cross Drain 14 Cross Drain
ment of Forestry, 2003, |“ : Pipes Pipes
BeSt Management Prac_ Ditch Out 14 Cross Drain
tices addressing ditch itch Ou Pipes
lengths. “Replacement
structures needed” address | potential 1C“§$6Dra'” Excavatgnlf“tab'e
all road drainage features, | Landslide 6 Waterbars
and are based on the Pa- Ponding/
cific Watershed Associates | gyiiied 3 Cross Drain

. Pipes
Road and Landing Survey goa}d » Waterbars
Protocol adapted by the [ >urface
Coos WA Totals 94 29

Figure P-20, shows the locations of recommended treatment sites.
Based on the Coos WA road and landing surveys, Palouse Creek needs
86 new ditch relief culverts (cross drain pipes) and eight waterbars to
reduce road related sediment. Of the existing 61 stream crossing struc-
tures, nine culverts need to be replaced, including 8 are rusted out and
eroding the road fill around the pipe. The two sites listed as fish passage
barriers are undersized and peak flows are crossing over the road. Of
the 104 existing ditch relief culverts, 14 are rusted out and need replac-
ing. Of the six potential landslide sites, all need the unstable fill exca-
vated. Of the three ponding road surface sites, three cross drain culverts
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should be installed to upgrade and one gullied road surface site needs
two waterbars.

Addressing at-risk stream crossings by clearing blocked culverts, up-
grading culvert size, or replacing with bridges will alleviate future wash-
outs, and ongoing erosion that contributes large amounts of sediment to
streams. The Palouse sub-basin has a relatively small amount of fill at
risk of failure. The larger problem is that 22 of the 34 pipes are in the
very high risk category. This means that 65% percent of the sub-basin’s
culverts can not drain more than 25% of their flow during a 50-year
rainfall event, and therefore have a much higher risk of fill failure. One
of these culverts, for example, is an 18 inch fish passage culvert which is
torn and plugged. This culvert doesn’t have a lot of fill, but it causes
winter flows to wash over the road because it is so restricted. The adult
salmon have a hard time reaching spawning beds above the culvert. In
the last several years CoosWA spawning surveyors have noticed adult
salmon swimming over the road to get above the blocked culvert. For
this culvert to function properly during a 50-year rainfall event, it will
require a 36 inch diameter culvert.

Unstable stream banks need to be protected from erosion and planted
with appropriate riparian species. Planting will also provide shade and
other benefits to the stream. Treatment of unstable banks in the Forest
reach is currently under way.

Dredging in the lower reaches of Palouse is done routinely to remove
sediment build-up. The 2004 dredging operation removed the substrate
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from the first two reaches on the mainstem and placed the spoils next to
the bank. In many areas the spoils were properly leveled and in others
they were not. Future dredging should be performed in a way that
doesn’t disturb riparian shade, compromise bank stability or leave
dredge spoils where they can re-enter the channel. Dredge operations
that include protection of habitat features may be more likely to be
permitted and will help reduce the need for future dredging. Further
study of the effects of dredging on stream temperatures is needed.

The Palouse tide gate is not functioning properly and is in need of re-
placement. It is not passing fine sediment out of the system as fast as it
is building up and, therefore encourages the high sediment load that
fills in pools, embeds gravel, and helps create the uniform glide found
upstream of the tide gate. The tide gate site itself is adding sediment to
the system because the fill under North Bay Drive, where it passes over
the tide gate, is sloughing into Palouse creek. Further, the county con-
tinually patches sections of the road that have caved in over the tide
gate. Sediment flushing and road fill stabilization should be considered
when maintaining or updating the tide gate.

Spawning

Palouse Creek consistently has one of the highest densities of spawning
coho, mile for mile, on the coast of Oregon. This is likely related to the
extensive, low-gradient stream and long slough habitats. The spawning
usage is primarily supported by the uppermost 4000 meters of main-
stem and the four upper valley tributaries.

Spawning density data show the need for future culvert replacement
projects on Palouse Creek. These surveys also indicate that more atten-
tion should be paid to tributaries due to their potentially high produc-
tion rates.

In addition to culvert replacements for drainage, there are (culvert) fish
passage issues at Tributary B and C — which both have low AUC num-
bers. The gravel per female is high on these tributaries, which means
that other available habitat is not being utilized.

Large Wood

As demonstrated by the Limiting Factors analysis (based on Reeves et
al., 1989, see page 19 Chapter 2: Palouse Creek Sub-basin Assessment),
the secondary habitat bottlenecks in the sub-basin is lack of winter
refugia. Instream structure, meandering channels, off-channel habitat
and wetlands naturally provide places for juvenile to seek refuge from
high winter flows. Large wood improves instream habitat by creating
protected areas for fish to hide, deep pockets of cooler water, and chan-
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nel complexity that decreases the rate of flow and reduces erosion.
Many of these functions have been modified in the Palouse sub-basin.
Data analysis indicates large wood debris, naturally recruited from ri-
parian areas, is below desirable levels in the Upper Valley, Forest and
Trib E reaches. However, large wood placement may not be practical in
the Mid Valley and other reaches where banks are unstable and unvege-
tated. While directly placing large wood in the channel addresses the
symptoms of altered watershed processes, in the long-term instream
habitat restoration is best approached through riparian planting, im-
proved riparian forestry practices, and landslide area protection for fu-
ture wood recruitment to streams.

Stream Flow

The Palouse sub-basin has critically low summer flows, but there ap-
pears to be little in the way of designated consumptive uses. The level
of use has not changed significantly in the past ten years, but Palouse
creek may be very sensitive to large land-use changes such as urbaniza-
tion. Trib C R1 and R2, surveyed during the summer, are dominated by
dry or puddled unit types. Quite often, in these unit types, water is still
moving just below the surface in low areas creating residual puddles
that will be continually fed by cooler underground water. These pud-
dled units provide refugia for fry during the late summer period. Ef-
forts to control sediment and encourage natural pool formation will
help to augment low summer flows.

Conclusions

The results of the watershed health analysis and the concerns expressed
by landowners make it necessary to establish positive working relation-
ships in order to develop and implement successful restoration strate-
gies. Effective habitat restoration efforts in this sub-basin will focus on
reducing temperatures and sediment loading, and increasing stream
complexity while also addressing concerns of landowners regarding
drainage issues. The results from the Palouse sub-basin restoration pri-
oritization process, below, intend to integrate 13 important criteria to
provide the most logical and systematic approach to project develop-
ment.
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Prioritization of Potential Actions

Results of the prioritization process for the Palouse sub-basin are
mapped below in Figure P-21. Legend colors indicate how the action
scored within its region and implies the general approach that CoosWA
would take to the action type. A description of the prioritization proc-
ess, scoring and action types is provided previously in Chapter 3 — Res-
toration Strategy.

- Region 1

0.5 0 0.5 1 1.5 Miles A

Potential Restoration Actions

Riparian Forestry Practices T Road Upgrades

] Willow Walls (Region 2) Channel Reconfiguration (Region 3)
.* *, Riparian Planting (Regions 2 & 3) Channel Reconfiguration (Region 1)
Tide Gate Relocation N Road Decommission

S Tide Gate Replacement
Riparian Fencing (Region 2)
Riparian Fence and Plant (Region 1)

Large Wood Placement
Levee Removal

Levee Setback

VY ¥ culvert Replacements (Fish) l___| Wetland Restoration

Region 1

As the Table P-12 indicates, there were no green priority level actions
within this region. Levee removal, tide gate relocation, and wetlands
restoration all scored high for biological returns, and lower for socio-
economic favorability. The CoosWA would seek to build partnerships
and provide education for such project types in order to increase land-
owner understanding and acceptance. The blue priority level actions in
this region include culvert replacements for fish passage, ditch mainte-
nance, implementation of farm plans, levee setback, channel reconfigu-
ration or reshaping, riparian fencing and planting, and tide gate re-
placement. These actions received lower scores for biological returns
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and higher scores for socio- | Region Potential Actions

economics. CoosWA would Levee removal
provide recommendations for Tide gate relocation
tide gate replacements but not Wetlands restoration
take a lead on seeking funds. Culvert replacements (passage)
Potential actions in Region 1 Ditch maintenance
receiving the red priority level Implement farm plans
both scored low in the biologi- 1 Levee setback
cal and socio-economic criteria Channel reconfiguration
and are not included on the Riparian fencing
restoration opportunities map. Riparian planting
Other potential actions not Tide gate replacement
shown on the map, for logisti- Large wood placement
cal reasons, include ditch main- Tide gate removal
tenance and implementation of Water conservation
farm plans. Culvert replacements (passage)
Riparian planting
Region 2 Beaver ponds
Wetlands restoration
Potential actions within Region Ditch maintenance
2 are listed in Table P-12. Implement farm plans
Green priority level actions in- 2 Riparian fencing
clude culvert replacements for Willow walls
fish passage and riparian plant- Bank resloping (no plant)
ing. These actions are consid- Channel reconfiguration
ered easier and biologically re- Large wood placement
warding to implement. Yellow Off-channel features
priority level actions in Region Water conservation

2 include beaver ponds and

wetlands restoration. These actions scored higher for estimated biologi-
cal returns, but are known to be less favorable socio-economically. Blue
priority level actions include ditch maintenance, implementation of
farm plans, riparian fencing and willow wall construction. These ac-
tions scored higher for socio-economics than for biological criteria.
While willow planting is not always socially accepted, it scored high for
likelihood of success (for controlling active bank erosion) and is very
inexpensive to install. Neither beaver encouragement nor implementa-
tion of farm plans are shown on the map due to the impracticality of
display. The red priority level actions all received low scores for both
biological and socio-economic criteria and are highly unlikely to be im-
plemented

Region 3

Potential actions within Region 3 are listed in Table P-13. Potential ac-
tions receiving the green level ranking in this region include culvert re-
placements for fish passage, riparian forestry practices, riparian plant-
ing, and road decommissioning. These actions scored high for both bio-
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logical integrity and socio-
economic favorability. Yellow
level actions include allowing
beaver ponds and channel re-
configuration or reshaping.
While these actions have less
socio-economic acceptance,
they scored high biologically.
Blue priority level actions in-
clude large wood placement,
riparian fencing, and road up-
grades. These actions scored
higher in the socio-economic
criteria and lower for biological
returns. CoosWA would not

take a leading role in developing funding for these projects. There were
no red priority level actions in this region.

Region 4

CoosWA ranked the potential actions of enhanced riparian forestry
practices, landslide area protection and road upgrades for this region.
However, since this region is almost entirely under the management of
the Elliot State Forest, only the road upgrade sites were placed on the
map. Riparian forestry and landslide area protection, which currently
rank high for biological returns, are already included in the Elliot State
Forest management plan and CoosWA would not be seeking funds to

implement such projects.

Coos Bay Lowland Assessment

Region

Potential Actions

Culvert replacements (passage)

Riparian forestry practices

Riparian planting

Road decommission

Beaver ponds

Channel reconfiguration

Large wood placement

Riparian fencing

Road upgrades

Riparian forestry practices

Landslide area protection (head
wall retention)

Road upgrades

Chapter 3
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Coos Bay Lowland Assessment
and Restoration Plan

Chapter 3:
Larson Sub-basin
Restoration Opportunities

Sullivan Creek. Photo, ODFW.
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Discussion of Restoration Opportunities

This section discusses the need for restoration in named aquatic habitat
survey reaches (see Figure L-20) within the sub-basin based on analysis
of survey data presented in Chapter 2: Larson Creek Sub-basin Assess-
ment. In conclusion, restoration priorities are presented within each of
four larger regions (see Figure L-22) based on the prioritization scoring
system introduced in Chapter 3: Restoration Strategy.

Main 5
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As demonstrated by the limiting factors analysis (based on Reeves et al.,
1989, see page 21 Chapter 2: Larson Creek Sub-basin Assessment), the
primary habitat bottleneck to coho smolt production is availability of
winter rearing habitat. Winter rearing habitat generally consists of sec-
ondary or side channel areas where smolts can find relief from the high,
fast winter flows. Summer rearing habitat is the secondary habitat bot-
tleneck in this sub-basin. Summer rearing habitat can be improved by
restoring deep, complex pools with large wood and boulders, and allow-
ing the stream to return to its natural meandering channel. Since the
Larson sub-basin is one of the largest producers, mile for mile, of
salmon smolt on the Oregon coast it will be worthwhile to also direct
efforts toward protecting and maintaining existing usable habitat as
well as restoration of degraded areas in cooperation with landowners.
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Large Wood

According to the Larson sub-basin aquatic habitat survey, amounts of
large wood are less than desirable in all reaches, with severe deficits in
the Winter reaches and Main 3 and 4. Key pieces, are missing entirely
from all but reaches Main 5 and 6. Large wood can be strategically
placed in the channel as well as naturally recruited from existing ripar-
ian trees as they eventually fall into the channel. The upper two reaches
on Larson, and the Sullivan Creek reaches, are in the Elliot State Forest
and are managed as timberlands with 150 foot buffers on fish-bearing
streams (ODF, 2003). While directly placing large wood in the channel
addresses the symptoms of altered watershed processes, in the long-
term instream habitat restoration is best approached through riparian
planting, improved riparian forestry practices, and landslide area pro-
tection for future wood recruitment to streams.

Future surveys and restoration planning in the Larson sub-basin should
include assessments of the recruitment potential of existing riparian
trees, and stream bank conditionl for installing large wood.

Sediment

The Larson sub-basin has high natural sediment production that is ac-
celerated by roads, unstable banks, and other land use practices that are
adversely effecting stream health and causing extensive drainage prob-
lems for local residents. Confounding the problems caused by high
sediment production is the fact that the tide gate at the lower end of the
stream interrupts the natural sediment transport mechanisms and
therefore, very little sediment is flushed out naturally.

Sand-silt dominated channels are expected in the lower reaches where
the stream has low gradients and low water velocities. However, in this
sub-basin, even the upper reaches in Sullivan Creek have high, undesir-
able levels of fine riffle sediment — Sullivan 2 having the most em-
beddedness of the upper reaches. Extremely high levels (>70%) of riffle
sediment are found in the mainstem reach Winter 2 just below the con-
fluence with Sullivan Creek, and just below the unstable banks.

Unstable banks contribute sediment to down-stream reaches, where it
eventually builds up behind the tide gate. Main reaches 3 and 4 show
high, undesirable portions of unstable and uncovered banks. Both
reaches are located in rural residential areas, and failing banks may
have the potential to threaten houses and other infrastructure. These
were the only two reaches surveyed for bank stability in Larson, and fu-
ture surveys should include a more thorough survey of bank stability.

Stream crossing drainage evaluations indicate more than 1000 yds3 of
at-risk fill at culvert sites is in the high to very high risk rating for fail-
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ure, however, this is relatively small compared to other sub-basins in
the lowlands assessment area.

Sediment Control
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and landing surveys. “New

structures needed” are

based on Oregon Department of Forestry, 2003, Best Management
Practices addressing ditch lengths. “Replacement structures needed”
address all road drainage features, and are based on the Pacific Water-
shed Associates Road and Landing Survey Protocol adapted by the
CoosWA.

Based on the Coos WA road and landing surveys, Larson needs 76 new
ditch relief culverts to reduce road related sediment. Of the existing 51
stream crossing structures, seven culverts need to be replaced, five are
rusted out and eroding the road fill around the pipe and the two cul-
verts that are listed as fish passage barriers are undersized. Of the 82
existing ditch relief culverts, three are rusted out and need replacing
and two downspouts need to be installed to lessen erosion at outlets,
one cross drain culvert should be installed to upgrade the one ponding
road surface site. Figure L-20 shows the locations of recommended
treatment sites.
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At-risk stream crossings in the Larson sub-basin need to be fixed, yet it
may be more efficient to focus upgrade efforts in other sub-basins prior
to addressing Larson stream crossings.

Unstable stream banks need to be protected from erosion and planted
with appropriate riparian species. The reaches Main 3 and 4 have unde-
sirable unstable banks. Planting will also provide shade and other bene-
fits to the stream as well as stabilization for installation of needed in-
stream large wood. Dense plant roots and stems also help to catch and
filter sediment before it enters the stream, however, in some cases, as
with Reed Canary grass and other shallow-rooted plants, this may cause
the bank to cave in with the weight of the sediment

The Coos WA has performed restoration work on one of the unstable
bank sites since the survey was conducted.

Dredging, which is done routinely to remove sediment from the stream
channel, is best performed in a way that doesn’t disturb riparian shade,
compromise bank stability or leave dredge spoils where they can re-
enter the channel. Dredge operations that include protection of habitat
features may be more likely to be permitted and will help reduce the
need for future dredging. Further study of the effects of dredging on
stream temperatures is needed.
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Tide gates should be maintained, redesigned or removed to allow
proper flushing of sediment and upstream and downstream fish pas-
sage.

Temperature and Shade

Temperature analysis shows that the Larson sub-basin has only a small
area, in the upper-most Larson reach, of optimal thermal conditions for
salmonids. Other areas have thermal conditions that cause stress to ju-
venile fish but are not directly lethal. Lost temperature loggers should
be replaced in the middle and lower reaches of the stream to gain a
more accurate measure of temperature variations there. Temperature
data were not collected from Sullivan Creek and permission from land-
owners to monitor temperature should continue to be sought in the fu-
ture.

The reaches needing riparian shade planting are Winter 2, the lower
section of Winter 1 to the tide gate, the lower, unsurveyed section of
Sullivan Creek and an unsurveyed tributary entering the mainstem at
the upper end of Winter 1 reach. Reaches Main 3 and Main 4 also have
unacceptable amounts of uncovered (20%) and unstable banks. While
shade in this area is provided by the local topography, these reaches
should be planted for bank stability. The temperature drop in Main 3,
along with topographic shade, is likely due, in part, to the large percent-
age of deep pools in this reach. Riparian planting on these Main reaches
will also provide future recruitment of large wood that is severely lack-
ing from reach Main 4 down to the tide gate.

Spawning

Healthy amounts of gravel are present in all reaches, except the lower
two, and should be protected for spawning by reducing riffle sediment.
High numbers of coho spawners were surveyed in a small area between
the upper Sullivan and lower mainstem aquatic habitat study reaches.

Stream Flow

The Larson and Sullivan Water Availability Basins received the highest
level ranking for need to restore in-stream flow for fish use. Both of
these streams have very low summer flows and relatively high con-
sumptive uses. OWEB WAM ranks flow restoration opportunity based
on consumptive use of >10% (OWEB, 1999). Larson Creek, in this case,
is not ranked as having the greatest opportunity for flow restoration due
to average consumptive use of 5.5% for the months of July through Sep-
tember. However, Sullivan Creek, for the same time period is ranked as
having the greatest opportunity for flow restoration due to average con-
sumptive use (10.7%).
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In-stream flow restoration will help to improve temperatures, flush fine
sediment, and increase pool depths. Flow can be increased by im-
plementing water conservation measures, increasing soil infiltration
rates and vegetative ground cover, and leasing currently un-used water
rights to in-stream use. Efforts to control sediment and encourage
natural pool formation will help to augment low summer flows.

Conclusion

It is necessary to establish informed, positive working relationships be-
tween landowners, their neighbors, and watershed health issues in or-
der to carry out successful restoration strategies. Another key to suc-
cessful restoration may be educating landowners about watershed func-
tions such as secondary channels, and floodplain connectivity.

Addressing these issues and concerns together at the sub-basin level in
a strategic, programmatic approach will aim to produce positive results
for both salmon and landowners alike. The results from the Larson sub-
basin restoration prioritization process, below, intend to integrate 13
important criteria to provide the most logical and systematic approach
to project development.

Prioritization of Potential Actions

Results of the prioritization process for the Larson sub-basin are
mapped below in Figure L-20. Legend colors indicate how the action
scored within its region and implies the general approach that CoosWA
would take to the action type. A description of the prioritization proc-
ess, scoring and action types is provided previously in Chapter 3 — Res-
toration Strategy. Potential actions within each region are listed in Ta-
bles L-14 and L-15 and shown in Figure L-21. Region 1

Region 1

As shown in Table L-14, the only green priority level action in this re-
gion is culvert replacement for fish passage. Levee removal and wet-
lands restoration, yellow priority level actions, scored high for biological
returns, and lower for socio-economic favorability. The CoosWA would
seek to build partnerships and provide education for yellow level project
types in order to increase landowner understanding and acceptance of
these project types. Eight potential actions were assigned to the blue
priority level in this region. These actions include ditch maintenance,
implementation of farm plans (these two actions are not shown on the
map), large wood placement, levee setback, riparian fencing and plant-
ing, road upgrades, and removal of tributary tide gates. These actions
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scored higher for socio-economic feasibility and lower for estimated
biological returns. Red priority level actions include mainstem tide gate
removal and water conservation. These actions are highly unlikely to be
implemented and are not shown on the map.

Region 2

Green priority level actions include large wood placement and riparian
planting. These actions are considered easier and biologically rewarding
to implement. Yellow priority level actions in Region 2 include beaver
ponds, channel reconfiguration or reshaping and wetlands restoration.
These actions scored higher for estimated biological returns, but are
known to be less favorable socio-economically. Blue priority level ac-
tions include ditch maintenance, implementation of farm plans and ri-
parian fencing. These actions scored higher for socio-economics than
for biological criteria. Neither beaver encouragement ditch mainte-
nance are shown on the map due to the impracticality of display. The
red priority level actions, adding off-channel features and water conser-
vation, received low scores for both biological and socio-economic crite-
ria and are highly unlikely to be implemented
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Region 3

There are no green priority
level actions within Region 3,
and the only vyellow priority
level action is allowing beaver
ponds to form. While this ‘ac-
tion’ scores low for socio-
economic criteria, it is known
to be very beneficial for salmon
and scores high for biological
returns. Blue priority level ac-
tions within this region include
riparian fencing and planting,
and road upgrades. These ac-
tions scored higher in the
socio-economic criteria and
lower for biological returns.
CoosWA may not take a leading
role in developing funding for
these projects. Red priority
level actions include channel
reconfiguration and large wood
placement — these actions are
unlikely to be implemented in
this region and are not shown
on the map.

Region 4

The potential actions of en-
hanced riparian forestry prac-
tices and landslide area protec-
tion received the green priority
level ranking in this upper for-
ested region. Blue priority level
actions in this region include
large wood placement and road
upgrades.

Coos Bay Lowland Assessment

Region

Potential Actions

Culvert replacements (passage)

Levee removal

Wetlands restoration

Ditch maintenance

Implement farm plans

Large wood placement

Levee setback

Riparian fencing

Riparian planting

Road upgrades

Tide gate replacement (tribs)

Tide gate removal

Water conservation

Large wood placement

Riparian planting

Beaver ponds

Channel reconfiguration

Wetlands restoration

Ditch maintenance

Implement farm plans

Riparian fencing

Off-channel features

Water conservation

Region
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Beaver ponds
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Coos Bay Lowland Assessment
and Restoration Plan

Chapter 3:
Kentuck Sub-basin Restoration
Opportunities

Coho spawning. Photo CoosWA, 2003.
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Discussion of Restoration Opportunities

This section discusses the need for restoration in named aquatic habitat
survey reaches (see Figure K-20) within the sub-basin based on analysis
of survey data presented in Chapter 2: Kentuck Creek Sub-basin As-
sessment. In conclusion, restoration priorities are presented within
each of four larger regions (see Figure K-22) based on the prioritization
scoring system introduced in Chapter 3: Restoration Strategy.
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Our analysis indicated that habitat conditions in the Kentuck sub-basin
generally decline as the mainstem flows from the upper reaches to the
mouth, where habitat conditions are the worst. The Mettman and Fran-
son tributary reaches, however, are in relatively better condition yet still
not meeting many of the ODFW habitat benchmarks. As demonstrated
by the limiting factors analysis, the primary habitat bottleneck is avail-
ability of summer rearing habitats, which are limited due to high tem-
peratures. Landowner concerns in the Kentuck sub-basin are centered
on restoration of fish and wildlife habitat and water quality and quan-
tity, as well as drainage issues.

Temperature and Shade

While the sites upstream from the Tidal reach have temperatures that
salmon could potentially survive, high temperatures over 70°F in the
Tidal reach make that area unusable to juvenile salmonids. The up-
stream sites show temperatures over 64°F, however these encompass
few enough days that fish can adjust by moving to thermal refugia dur-
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ing those times. Because the 7-day minimums at all sites, except the tide
gate, are below 64 °F, the stream overall spent at least part of even the
hottest days at levels safe for fish.

The Kentuck headwaters, in and above Trib 31, the Tidal, Mid and
Lower Valley reaches, and an unsurveyed tributary entering the main-
stem at the top of the Tidal reach are in need of riparian shade planting.
All of these reaches, except for the tributary for which there is no
aquatic habitat data, also have extremely high levels of unstable banks.

The unsurveyed tributary, mentioned above, should be surveyed for
temperature to gain a better understanding of its effect on temperature
in the Tidal reach.

Sediment

The Kentuck slope stability analysis shows that 5.6% of the area is in the
high to extremely high risk range for naturally occurring landslides.
The most unstable slopes are located in the steep areas of the Kentuck
headwaters. Soil disturbing activities, such as logging, road building,
and excavation should make special precautions against erosion and
interrupting proper drainage.

Road and landing treatment recommendations (see Table K-11) are site-
specific fixes that bring road drainage problems up to date with current,
2003, Oregon Department of Forestry Best Management Practices
(BMP). Based on the road and landing surveys, the Kentuck sub-basin
needs 132 new culverts and seven water bars to meet BMP and reduce
road related sediment. Of
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“New structures needed” are based on Oregon Department of Forestry,
2003, Best Management Practices addressing ditch lengths. “Replace-
ment structures needed” address all road drainage features, and are
based on the Pacific Watershed Associates Road and Landing Survey
Protocol adapted by the CoosWA.

At-risk stream crossing culvert sites in the Kentuck sub-basin contain
2849 yards3 of fill in the high to very high risk range for failure during a
50-year rain event. This means that these culverts are able to drain less
than half of their flow during such an event. Therefore, while habitat in
Kentuck is already heavily compromised due to sediment levels, much
more sediment is poised to enter the system if these risks are not ad-
dressed.

Many of the stream crossing structures surveyed were found to be too
small to accommodate the drainage area above them. For example, one
site drains an area of 0.5 mile2 through a 30 inch culvert. The under-
sized culvert backs up 60 cfs of water during a 50-yr peak flow event.
This site requires a 60 inch culvert to properly accommodate such an
event. Another problem is a subsiding bridge crossing that drains 5.9
miles? located just below the confluence of Franson and Kentuck
Creeks. During a peak event the flow becomes so restricted that 350-
400 cfs will either back up or pour over the bridge causing it to settle
even more. If the bridge collapses into the stream it may create a fish
passage issue for both Kentuck and Franson Creeks. The bridge, which
has light use, should be removed or replaced. If the bridge is replaced,
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the abutments should be raised up to allow for ample stream flow clear-
ance.

The Kentuck sub-basin bank stability survey stands out from other sub-
basins due to its very high amount of unstable, or actively eroding,
stream banks, the majority of which are covered with Reed canarygrass.
Extensive bank stabilization projects are needed on Kentuck creek. Sta-
bilizing banks with native riparian trees, willows and shrubs which will
reduce sediment introduction and increase shade to the stream. Ripar-
ian planting projects will need to consider ways to control Reed Canary
grass until trees are of sufficient height. Exclusion of livestock is impor-
tant to riparian success and will need to include off-stream watering fa-
cilities.

All reaches, except the Tidal reach, have extremely high levels of riffle
gravel. However, all of these riffles also contain high amounts of fine
sediment at or exceeding the undesirable benchmark. The most embed-
ded reach is the Lower Valley, which has 20% more fine sediment than
gravel. This same reach also has the highest percentage (38%) of unsta-
ble banks.

The only reaches that have desirable average residual pool depths are
the Lower Valley, Mid Valley, Upper Valley, and Lower Forest reaches.
The Upper Valley reach, which is more than 70% pools, has outstanding
average pool depths. These features are likely influenced by dredging of
the channel and should be studied more in the future.

Future dredging should be performed in a way that doesn’t disturb ri-
parian shade, compromise bank stability or leave dredge spoils where
they can re-enter the channel. Dredge operations that include protec-
tion of habitat features may be more likely to be permitted and will help
reduce the need for future dredging.

Large Wood

There is almost no large wood in the mainstem reaches of Kentuck
Creek and only Franson Reach 2 approaches the desirable benchmarks.
Adding large wood to the system will help create and enhance needed
rearing habitat. Before large wood can be placed, however, banks
should be stabilized. Riparian plantings will help stabilize banks, and
provide shade, as well as produce future large wood for the stream sys-
tem.

Conclusions

The Mettman tributary reach contains the best habitat of the reaches
surveyed in the sub-basin, and has the highest number of spawners.
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Habitat in this reach should be protected. The Tidal reach has the most
undesirable characteristics and should be a priority area for restoration.

The results of the watershed health analysis and the concerns expressed
by landowners make it necessary to establish positive working relation-
ships in order to develop and implement successful restoration strate-
gies. In the Kentuck sub-basin, many of the landowner concerns will be
addressed simultaneously as habitat is addressed. Effective habitat res-
toration efforts in this sub-basin will focus on reducing temperatures in
the Kentuck headwaters and lower reaches, reducing sediment loading
in all reaches using a variety of approaches throughout the sub-basin,
and increasing stream complexity that fosters off-channel winter rear-
ing habitat. . The results from the Kentuck sub-basin restoration priori-
tization process, below, intend to integrate 13 important criteria to pro-
vide the most logical and systematic approach to project development.
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Prioritization of Potential Actions

Results of the prioritization process for the Palouse sub-basin are
mapped below in Figure K-22. Legend colors indicate how the action
scored within its region and implies the general approach that CoosWA
would take to the action type. A description of the prioritization proc-
ess, scoring and action types is provided previously in Chapter 3 — Res-
toration Strategy.
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é Fish Passage Upgrades Willow Walls
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I:I Wetland Restoration Levee Removal
Large Wood Placement — Road Decommission

Potential actions within each region are listed in Tables K-13 and K-14.
The color next to each action corresponds to the colors on the map in
Figure K-22, and to the prioritization score categories.

Region 1

As the score-derived color coding indicates, Region 1 potential actions
with highest priority include levee removal, reshaping the channel to its
natural form and wetland restoration. The yellow priority level of these
actions indicates high estimated biological returns, yet lower socio-
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economic favorability. The po- | Region Potential Actions

tential actions of tide gate re- Levee removal
placements, ditch maintenance, Reshape channel
culvert replacements for fish Wetlands restoration
passage, and implementing Tide gate replacements
farm plans received lower Ditch maintenance
scores for biological returns Culvert replacements (passage)
and higher scores for socio- 1 Implement farm plans
economics. CoosWA would Riparian planting
provide recommendations for Large wood placement
these project types but not take Tide gate removal

a lead on funding development. Tide gate relocation
Potential actions in Region 1 Levee setback
receiving the red priority level Water Conservation

Culvert replacements (passage)

all scored low in both the bio-

logical and socio-economic cri- Riparian planting

Wetlands restoration

teria and are not included on .
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the restoration potentials map. Beaver encouragement
V u
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Top priority actions include Culvert replacements (erosion)
culvert replacement for fish Implement farm plans
passage and riparian planting. Large wood placement
These actions are considered Reshape channel

easier to implement and should Bank resloping (no plant)
significantly benefit the water- Off-channel features

shed. Yellow priority level po- Water Conservation

tential actions include wetlands

restoration, willow wall construction, and beaver encouragement. The
CoosWA would seek to develop partnerships and education or demon-
stration opportunities for these potential actions. Potential actions
where the CoosWA may provide design assistance but not take a lead in
funding development include riparian fencing, ditch maintenance, cul-
vert replacements for erosion control, and implementation of farm
plans. The red priority level actions all received low scores for both bio-
logical and socio-economic criteria and are highly unlikely to be imple-
mented.

Region 3

Road decommissioning and culvert replacement for fish passage re-
ceived the highest priority level in this region. These actions are as-
sumed to have both high biological returns and socio-economic favora-
bility and would be generally easier to implement in this region. The
yellow priority level actions, beaver encouragement and landslide area
protection, are cases in which the CoosWA may seek partnerships and
funding development if interest from landowners is shown. Blue
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priority level actions include large wood placement and road upgrades.
These actions scored higher in the socio-economic criteria and lower for
biological returns. CoosWA would not take a leading role in developing

funding for these projects.

scored just below two in both categories.

The red priority level action in this case

Region 4
The highest level priority action | Region Potential Action
in this region is riparian plant- Road decommission
ing. Potential actions in which Culvert replacement (passage)
the CoosWA would seek funding Beaver encouragement
and opportunities to build part- 3 Landslide area protection
nerships include road decom- Large wood placement
missioning, willow wall creation, Road upgrades
reshaping of the channel, ripar- Riparian forestry practices
ian forestry practices, wetland Riparian planting
restoration, beaver encourage- Road decommission
ment and landslide area protec- Willow wall
tion. These actions scored higher Reshape channel
biologically and lower for socio- Riparian forestry practices
economics. Actions in which the Wetland restoration
CoosWA would not take a lead Beaver encouragement
role, those that scored lower bio- . Landslide area protection
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Coos Bay Lowland Assessment
and Restoration Plan

Chapter 3:
Willanch Sub-basin Restoration
Opportunities

Willaﬁ Creek riparian restoration. Phot Co0osWA, 2004.
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Restoration Opportunities

This section discusses the need for restoration in named aquatic habitat
survey reaches (see Figure W-21) within the sub-basin based on analysis
of survey data presented in Chapter 2: Willanch Creek Sub-basin As-
sessment. In conclusion, restoration priorities are presented within
each of four larger regions (see Figure W-22) based on the prioritization
scoring system introduced in Chapter 3: Restoration Strategy.
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Our analysis indicates that the quality of salmon habitat meets some
benchmarks but fails others. There is not a definite, predictable pattern
across the sub-basin. As demonstrated by the Limiting Factors analysis
in Chapter 2, the primary habitat issue in this sub-basin is quality of
winter and summer rearing habitats. Key features of winter rearing
habitat are off-channel areas where juvenile coho can find refuge from
high winter flows. Key features of summer rearing habitat, where tem-
perature is not a priority issue, as in Willanch, are deep residual pools,
and channel sinuosity. It will be important to consider how landowners
are affected by these habitat issues, and to find ways in which they can
each benefit or improve.

Johnson 1

Temperature and Shade

Stream temperatures in Willanch creek, although above current stan-
dards in the lower reaches, are still within marginal to optimal habitat
ranges for salmonids. However, as the quality of other habitat features
declines, high temperatures become more stressful to fish.
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Long-term data suggest that using planting projects to restore stream-
side vegetation in the mid and upper sections of a stream is effective in
lowering overall stream temperatures. Taking yearly temperature fluc-
tuations into account, the stream temperatures in Willanch creek have
steadily cooled since the planting project in the lower valley reach in
1997.

Riparian shade is lacking on the upper half of the Upper Valley reach,
on the lower segments and a couple tributaries to Johnson Creek, the
entire Tidal reach as well as a tributary entering the mainstem at the top
of the Tidal reach, and the lower section of the Lower Valley reach to the
confluence with Johnson Creek. These areas should be planted, espe-
cially on the southern banks, to avoid excess solar heating. The areas
needing the most riparian planting are largely in agricultural use, espe-
cially along the Tidal reach. Therefore, riparian restoration planning
will need to consider ways in which agricultural land managers can best
integrate riparian management into their operations. Examples of such
management practices to consider include the use of appropriate fenc-
ing, off-stream livestock watering, noxious weed control, and planning
for the nearby use of heavy farm equipment. Existing should also be
protected and managed to continue providing shade in the future.

Riparian planting projects will not only contribute to keeping water
cool, but also stabilize banks, catch and filter sediment in run-off, and
increase future large wood recruitment.

Sediment

The Willanch sub-basin has high natural sediment production that is
accelerated by road-related erosion, improperly functioning culverts,
and other land use practices that are adversely affecting drainage of the
area. Slope stability is relatively good, with only 13.38% of the sub-
basin in the medium to extremely high risk range for naturally occur-
ring landslides. The most unstable banks, 20% unstable, are in the
Tidal and Lower Valley reaches and on the Right Fork. Unstable banks
contribute sediment to the stream system and may undermine riparian
plantings. Bank stability surveys were not done on three tributary
reaches and should be sought in the future.

The Willanch sub-basin has a relatively moderate amount of fill at high
to very high risk of failure - 1536 yds3 during a 50-year event. However,
the larger problem may be that 18% of the sub-basin’s culverts cannot
drain more than 25% of their flow during a 50-year event. This means
that during rain or storms smaller than 50-year events, culverts are be-
coming at least partially overwhelmed and causing both sediment build-
up and erosion to occur around them.
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nated channels are generally expected in lower, low-gradient reaches,
the Willanch sub-basin has undesirable high levels of fine sediment in
almost all of the reaches. Most of the mainstem reaches, including the
headwaters, have more fine sediment in the riffles than gravel. Sedi-
ment loading may also be contributing to low residual pool depths.

All reaches meet or exceed benchmark levels of riffle gravel however,
the gravel is highly embedded with fine sediment. Four of the reaches,
including areas in the upper sub-basin, have more fine sediment in the
riffles than gravel. The mainstem reaches with the most riffle sediment
also have the lowest pool depths.

Road and landing treatment recommendations (see Table W-11) are
site-specific fixes that bring road drainage problems up to date with
current, 2003 Oregon Department of Forestry Best Management Prac-
tices (BMP). “New structures needed” are based on Oregon Department
of Forestry, 2003, Best Management Practices addressing ditch lengths.
“Replacement structures needed” address all road drainage features,
and are based on the Pacific Watershed Associates Road and Landing
Survey Protocol adapted by the Coos WA. Based on the road and land-
ing surveys, Willanch sub-basin needs 52 ditch relief culverts (cross
drain pipes) to reduce road related sediment and 24 existing stream
crossing culverts need to be replaced. Locations of treatment sites are
shown Figure W-22, below.

Of the culverts that need replacing, 16 are rusted out and eroding the
road fill under the pipe. The 8 culverts that are listed as fish passage
barriers, are either badly undersized or have perched outlets. Five of the
fish passage culverts are high priority based upon the potential amount
of habitat above the site.

Coos Bay Lowland Assessment Chapter 3 Willanch Sub-basin 199

Table W-11
Road & Land-
ing Treatment
Recommen-
dations



Legend [ s -
[ sub-basin \{;;
/\/ Streams
V S
ﬂ
1 Miles
Treatment Recommendations
I~ Install Culvert A Replace Culvert (Passage)

s No Treatment % Water Bar(s) Needed
U Replace Culvert (Erosion)

The Willanch sub-basin is one of the sub-basins where surveyed stream
crossing upgrades have already begun. Over the last few instream
working seasons several undersized culverts have been replaced with
bridges. There have been four bridges replaced on Willanch Creek,
three of which were replaced in the summer of 2004 and one several
years prior. These bridges helped to allow year-round access to spawn-
ing and rearing areas for both juvenile and adult salmon. Another of the
at-risk stream crossing culverts is a 72 inch culvert up stream from the
main forks on Willanch Creek. This culvert drains only 80% of the area
above it, and has 650 yds3 of associated fill. Replacement of the culvert
with a bridge would be most beneficial to the stream system however,
steep hill slopes at the site necessitate a particularly long-spanning
bridge.

Large Wood

Large wood is missing completely in some lower areas of Willanch,
gains some in the mid sections of the sub-basin, although still far below
benchmark levels, and in some of the smaller, upper tributary reaches
there is ample large wood yet almost no key pieces. Large wood and
boulders should be placed in the Tidal, Lower Valley, and Right Fork 4
reaches where there is no current large wood.

Placement of large wood and boulders will improve summer rearing
habitat by creating pools, increasing pool depth by scour action, adding
habitat complexity, and enhancing channel sinuosity. Residual pool
depths are also below desirable levels in all reaches, and would be bene-
fited by large wood placement. Large wood and boulder placement will
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improve winter rearing habitat for juveniles by creating secondary or
side channel areas, such as alcoves, backwaters, and isolated pools, for
fish to find relief from high, fast winter flows. However, large wood
placement may not be practical in the Tidal and Lower Valley reaches
until banks are stabilized there. Other reaches needing large wood
should also be surveyed and treated for bank stability before large wood
can be installed.

Conclusions

The results of the watershed health analysis and the concerns expressed
by landowners make it necessary to establish positive working relation-
ships in order to develop and implement successful restoration strate-
gies. Effective habitat restoration efforts in this sub-basin will focus on
improving summer and winter rearing habitat while addressing sedi-
ment loading, stream complexity and concerns of landowners regarding
drainage issues. The results from the Willanch sub-basin restoration
prioritization process, below, intend to integrate 13 important criteria to
provide the most logical and systematic approach to project develop-
ment.
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Prioritization of Potential Actions

Results of the prioritization process for the Willanch sub-basin are
mapped below in Figure W-23. Legend colors indicate how the action
scored within its region and implies the general approach that CoosWA
would take to the action type. A description of the prioritization proc-
ess, scoring and action types is provided previously in Chapter 3 — Res-
toration Strategy.

| 0 0.5 Miles
ey F—

Potential Restoration Actions

L;J Tide Gate Replacement Riparian Planting and/or Fencing
E Culvert Replacement - Fish Passage Levee Removal
U RoadErosion Upgrade @ """ C Landslide Area Protection
I:I Wetland Restoration ~—— Road Decommission
Riparian Forestry Channel Reconfiguration

Potential actions within each region are listed in Tables W-12 and W-13.
The color next to each action corresponds to the colors on the map in
Figure W-23, and to the prioritization score categories.

Region 1

As the score-derived color coding indicates, replacement of culverts for
fish passage is the highest priority potential action in Region 1. Yellow
priority level potential actions include levee removal and wetlands res-
toration. The potential actions of riparian planting and fencing, tide
gate replacements, and implementation of farm plans received lower
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scores for biological returns | Region Potential Actions
and higher scores for socio- Culvert replacements (passage)
economics. Implementation of Levee removal
farm plans generally applies to Wetlands restoration
agricultural land, and is not Riparian planting
displayed on the map in Figure Riparian fencing
W-23. Red priority level poten- 1 Tide gate replacements
tial actions in Region 1 scored Implement farm plans
low in both the biological and Ditch maintenance
socio-economic criteria and are Large wood placement
not included on the restoration Tide gate removal
potentials map. Levee setback
Water Conservation
Region 2 Culvert replacements (passage)
Wetlands restoration
The top priority action in this Reshape channel
region is culvert replacement Beaver encouragement
for fish passage. Yellow priority Riparian fencing
level potential actions include Riparian planting
wetlands restoration, reshaping 2 Willow wall
the channel, and beaver en- Implement farm plans
couragement.  The CoosWA Large wood placement
would seek to develop partner- Ditch maintenance
ships and education or demon- Bank resloping (no plant)
stration opportunities for these Off-channel features
potential actions. Blue priority Water Conservation

level potential actions, in which

the CoosWA may provide design assistance but not take a lead in fund-
ing development, include riparian fencing and planting, willow wall
construction, and implementation of farm plans. Implementation of
farm plans generally applies to agricultural land, and is not displayed
on the map in Figure W-20. The red priority level actions all received
low scores for both biological and socio-economic criteria and are
highly unlikely to be implemented.

Region 3

Road decommissioning and road upgrades received the highest priority
level in this region. These actions are assumed to have both high bio-
logical returns and socio-economic favorability and would be generally
easier to implement in this region. The yellow priority level actions,
beaver encouragement, riparian forestry practices and channel reshap-
ing, are cases in which the CoosWA may seek partnerships and funding
development if interest from landowners is shown. Blue priority level
actions include culvert replacements for fish passage, large wood
placement, riparian fencing and riparian planting. These actions scored
higher in the socio-economic criteria and lower for biological returns.
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CoosWA would not take a leading role in developing funding for these

projects.
Region 4
The highest level priority actions
in this region are culvert re- | Region Potential Action
placement for fish passage, land- Road decommission
slide area protection, and road Road upgrades
decommissioning. The yellow Beaver encouragement
level potential action is riparian Riparian forestry practices
forestry practices. Actions in 3 Reshape channel
which the CoosWA would not Culvert replacement (passage)
take a lead role, those that scored Large wood placement
lower biologically and higher for Riparian fencing
socio-economics, include ripar- Riparian planting
ian planting and culvert re- Culvert. replacement (passage)
placements for erosion control. Landslide area protection
4 Road decommission

Riparian forestry practices

Riparian planting

Culvert replacements (erosion)
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Discussion of Restoration Opportunities

This section discusses the need for restoration in particular reaches
(aquatic habitat survey reaches) within the sub-basin based on survey
data analysis, and then introduces restoration priorities within each of
four larger regions based on the prioritization scoring system.

This sub-basin is unique in that it encompasses several small streams
with direct drainage to the bay, yet only Echo Creek was surveyed for
this assessment. Our analysis indicates that the quality of salmon habi-
tat in the Echo Creek varies between the five study reaches. The Beaver
Pond reach and the Tidal reach are the outliers - both consisting of al-
most all pool units. Given the nature of the small drainage size of
streams in this sub-basin and the low intrinsic potential for smolt pro-
duction, restoration in the Echo sub-basin is generally a lower priority
than in the other Lowland sub-basins.

Large Wood

Surveys indicate a severe lack of large wood in all reaches on Echo
Creek with three out of five reaches registering zero to very negligible
amounts. Large wood should be placed in the Valley, Forest, and Beaver
Pond reaches and recruitment of large wood should be managed for in
the Upper Forest reach. CoosWA surveyor’s notes state, however, that
the estimates for large wood in the Beaver Pond were possibly very low
because of visibility problems and that approximately one third of the
pond’s surface is covered with live trees growing in the pond. As these
trees die they should be kept in the pond for habitat enhancement.

Large wood can foster many of the characteristics of summer rearing
habitat such as development of gravel beds, creating and increasing
pool depth, and generally adding habitat complexity that serves as refu-
gia from predators. Winter rearing characteristics can be restored by
placement of large wood and boulders in the stream channel, enhancing
the stream’s ability to access its floodplain during high flows, and allow-
ing channel sinuosity to form over time.

Sediment

The Echo sub-basin has high natural sediment production that is accel-
erated by roads, unstable banks, and other land use practices that are
adversely effecting stream health and causing extensive drainage prob-
lems for local residents. Confounding the problems caused by high
sediment production is the fact that the tide gates, at the lower end of
three streams in the sub-basin, interrupt the natural sediment transport
mechanisms and therefore, very little sediment is flushed out naturally.
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Sand-silt dominated channels are expected in the lower reaches where
the stream has low gradients and low water velocities. However, in this
sub-basin, even the upper reaches have high amounts of silt, and all rif-
fle sediment is far above even the undesirable amounts. The Beaver
Pond reach contains 60% silt/organics.

Echo Creek has problems with bank stability and is in need of bank res-
toration and protection in the Valley, Forest, and Upper Forest reaches.
The Valley reach also contains approximately 15% uncovered stable
banks, adjacent to a county road, which should be managed to maintain
its stability.

Landuse practices that disturb the erosion-prone silt/sandstone soil
should be planned in a way that minimizes their impact, especially in
the upper areas of the sub-basin. The slope stability analysis indicates
that 27.4% of the Echo sub-basin is in the medium to extremely high
risk range for naturally occurring landslides. At-risk fill at culvert sites
is relatively small compared to other sub-basins.

Road and landing treat-

. New Structures Replacement
ment recommendatl_ons Site Type Needed To Structures
(see Table E-10) are site- Meet BMP Needed
specific fixes that bring 4 Culverts
road drainage problems up gtfeam 18 CLO_SS Drain (3 Erosion)
to date with current, 2003, | ~"°'"9 Ipes (1 Fish Passage)
Oregon Department of .

Forestry Best Management Ditch Relief 14 CLC?;ZSDraIn 3 Cross Drain Pipes
Practices (BMP). Based on .

. 7 Cross Drain
the Coos WA road and Ditch Out Pipes 4 Water Bars
landing surveys, the Echo
sub-basin needs 42 new | potential
ditch relief culverts to re- | Landslide
duce road related _se_dl— Ponding/
ment. Of the existing | cullied 3 Cross Drain

. 1 Water Bars
structures, 4 stream cross- | Road Pipes
ing culverts need to be re- |-Surface
Totals 42 12

placed, 3 are rusted out
and eroding the road fill under the pipe and the 1 culvert that is listed as
fish passage barrier is undersized and 20% restricted due to the crushed
outlet. Three ditch relief pipes are rusted out and need replacing and 13
water bars should be cut to upgrade ditch out and gullied road surface
sites. Treatment site locations are shown in Figure E-20, below.

“New structures needed” are based on Oregon Department of Forestry,
2003, Best Management Practices addressing ditch lengths. “Replace-
ment structures needed” address all road drainage features, and are
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based on the Pacific Watershed Associates Road and Landing Survey
Protocol adapted by the CoosWA.

There were two stream crossing culverts that are especially undersized;
they are both 48 inch culverts that drain over 1.1 square miles each. At
least 100 cfs of water is backed up behind these culverts during high
flow events, and each require at least 72 inch culverts to pass a 50-year
event. Most of the fill at risk in this sub-basin is in the very high and
high categories.

Tide gates should be maintained, redesigned or removed to allow
proper flushing of sediment and upstream and downstream fish pas-

sage.
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Temperature and Shade

Based on temperature data, Echo Creek appears to provide suitable
summer habitat for salmonids, with only the lowest half-mile of stream
showing marginal temperatures. Conservation measures should be
taken to ensure continued cool temperatures.

Echo Creek has the highest current shade values compared to other
sub-basins in the assessment area. Riparian shade analysis shows that
there is only moderate, up to approximately 20%, lack of shade. Ripar-
ian planting, though not a priority in this sub-basin, should be consid-
ered along the Forest reach, which shows the largest need for shade and
more than 10% unstable banks. Just downstream of this reach, tem-
peratures rise into marginal levels and the steam enters the rural resi-
dential area. Care should be taken to preserve the shade that currently
exists.

There are only two temperature gauging sites on Echo Creek, and as-
sessment of the sub-basin would benefit by expanding the number and
location of study sites to other streams in the sub-basin area.

Stream Flow

The Echo Creek Water Availability Basin received a low level ranking
for need to restore in-stream flow for fish use. The opportunity for flow
restoration received a poor ranking. Echo sub-basin was not assigned as
a priority. OWEB WAM, however, ranks flow restoration opportunity
based on consumptive use of >10% (OWEB, 1999). Echo Creek, in this
case, is not ranked as having the greatest opportunity for flow restora-
tion due to no change in consumptive use from 1993.

Conclusion

As demonstrated by the Limiting Factors analysis in Chapter 2, the pri-
mary habitat bottleneck in the Echo sub-basin is summer rearing habi-
tat while landowners’ primary concerns include maintenance of tide
gates, drainage structures and flood control. While many of the features
discussed above can be altered to augment or enhance habitat, long-
term success will depend on addressing watershed processes that natu-
rally create and sustain quality habitat. It will also be necessary to es-
tablish informed, positive working relationships between landowners
order to carry out successful restoration strategies. The results from the
Echo sub-basin restoration prioritization process, below, intend to inte-
grate 13 important criteria to provide the most logical and systematic
approach to project development.

Coos Bay Lowlands Assessment Chapter 3 Echo Sub-basin 209



Prioritization of Potential Actions

Results of the prioritization process for the Echo sub-basin are mapped
below in Figure E-21. Legend colors indicate how the action scored
within its region and implies the general approach that CoosWA would
take to the action type. A description of the prioritization process, scor-
ing and action types is provided in Chapter 3 — Restoration Strategy.

Figure E-21
Potential
Restoration
Opportuni-
ties
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Potential Restoration Actions
Landslide Area Protection A\ Road Upgrades
Riparian Planting Road Decommission
Tide Gate Replacement Channel Reconfiguration
S Tide Gate Removal Levee Removal
T Culvert Replacement Large Wood Placement (Region 1)
& Wetland Restoration (Region 1) Large Wood Placement (Regions 2 & 3)
I:I Wetland Restoration (Region 2)
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Region 1

Potential actions within Region 1 are listed in Table E-11 and shown in
Figure E-21. As the table indicates, the only green priority level action
in the Echo sub-basin is wetland restoration in Region 1. This action
scored higher in this region than in Region 2 since projects affecting
East Bay Drive (the need to move fill and close the road while working)
and pose a significant increase in cost and implementation feasibility.
Estuarine wetland restoration in Region 1 scored high for both biologi-
cal returns and socio-economics. Potential actions receiving a yellow
priority ranking in Region 1 include tide gate removal, tide gate reloca-
tion, levee removal and large wood placement. The yellow priority level
of these actions indicates high estimated biological returns, yet lower
socio-economic favorability. The blue priority level potential action of
tide gate replacements received lower scores for biological returns and
higher scores for socio-economics. CoosWA would provide recommen-
dations for tide gate replacements but not take a lead on seeking funds.
Potential actions in Region 1 receiving the red priority level both scored
low in the biological and socio-economic criteria and are not included
on the restoration opportunities map.

Region 2 Region Potential Actions
Potential actions within Region Wetlands restoration
2 are listed in Table E-11 and Tide gate removal
shown in Figure E-21. Yellow Tide gate relocation ___
. . R . Levee removal (includes tide
priority level actions in Region 1 gate removal)
2 include reshaping the stream Large wood placement
channel (channel reconfigura- Tide gate replacements
tion), beaver encouragement Riparian planting
and wetlands restoration. Blue Riparian fencing
priority level actions include Reshape channel
large wood placement, willow Beaver encouragement
wall construction, and imple- Wetlands restoration
mentation of farm plans. Nei- Large wood placement
ther beaver encouragement nor Willow wall
implementation of farm plans 2 Implement farm plans
are shown on the map due to Culvert replacements (passage)
the impracticality of display. Riparian planting
The red priority level actions all Riparian fencing
received low scores for both Off-channel features
biological and socio-economic Ditch maintenance
criteria and are highly unlikely Road decommission
to be implemented Riparian forestry practices
Large wood placement
3 Culvert replacement (passage)
Road upgrades
Landslide area protection (head
wall retention)
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Region 3

Potential actions within Region 3 are listed in Table E-11 and shown in
Figure E-21. Road decommissioning received the highest level ranking
in this region, although it scored below a two for socio-economics it
scored higher for biological returns. Blue priority level actions include
riparian forestry practices, large wood placement, culvert replacements
for fish passage, road upgrades, and landslide area protection. These
actions scored higher in the socio-economic criteria and lower for bio-
logical returns. CoosWA would not take a leading role in developing
funding for these projects. There were no red priority level actions in
this region.

Coos Bay Lowlands Assessment Chapter 3 Echo Sub-basin 212



Appendix A - Survey Methods and
Supplemental Data

Hydrology

The Oregon Watershed Assessment Manual (OWEB, 1999) was used as
a guideline for rating potential risks of stream flow enhancement. This
procedure was followed step by step to assess the Hydrologic processes
present in the lowlands. ArcView 3.2a was used for the GIS analysis.

Numerous sources were needed for the hydrologic and water use condi-
tion characterization analysis. Stream flow data was collected from the
US Geological Society (USGS), and Oregon Water Resources Depart-
ment (OWRD), as well the Coos Watershed Association. Peakflow data
was acquired from OWRD using their interactive mapping system.
Precipitation data was collected from the Oregon Climate service (OCS),
and National Oceanic and Atmospheric Administration (NOAA). A GIS
Prisms shapefile of the mean annual precipitation map was from OCS,
and a NOAA Atlas 2 map was used for a 2-year, 24-hour precipitation
component. Soil maps were acquired from the National Resource Con-
servation Service to determine Hydrologic Soil Groups (HSG) for analy-
sis of the infiltration rate of agriculture lands.

Forestry, agriculture/rangeland, forest and rural roads, and urban and
rural residential areas were evaluated for possible impacts on hydrol-
ogy. Included within the rural road area, there are a small amount of
urban roads.

GIS was used to calculate the area of road surfaces in each land use
type, and total linear road lengths. Then, the linear lengths of roads
were multiplied by default road widths set by OWEB (25 feet for for-
estry roads and 35 feet for rural residential) (OWEB, 1999). Once the
road areas were calculated they were divided by the total area within
that land use, and a percentage of total area of roads helped determine
the potential risk for peak-flow enhancement.

In the water use section, water rights were compiled using the Water
Rights Reporting System (OWRD, 2005) for water use analysis. Each
individual permit or certificate was reviewed to determine type and
amount of water use. Water availability reports for 50% exceedance
levels were obtained for the Water Availability Reporting System
(OWRD, 2005). The flow restoration assessments were obtained from
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ODFW and OWRD to determine need, opportunity, and priority of flow
restoration in the lowlands area.

Aguatic Habitat Surveys

Aquatic habitat surveys were conducted from 2000 to 2004 using the
ODFW protocol Aquatic Inventories Project: Methods for Stream
Habitat Surveys (Moore, et al., 2004). Surveys generally started at the
mouth of the stream system and progressed upstream. Individual land-
owners are contacted each year for permission to allow Coos WA field
staff access to conduct specific surveys. Reach beginnings and endings
were determined by a number of factors including changes in habitat
type, land use changes, and access to private property.

Habitat Benchmarks

Aquatic habitat survey data, with the exception of bank stability, is
compared to established ODFW Agquatic Inventory Project benchmark
habitat values for West-side forested basins. These benchmarks are the
most appropriate tool currently available for analyzing such data. (The
Coos WA, however, anticipates future development of analysis tools for
more accurately defining habitat benchmarks for tidally-influenced
stream systems such as those in the assessment area.)

Habitat benchmarks are provided for pool depth, riffle gravel/ sedi-
ment, large wood, and bank stability. These benchmarks are presented
on graphs in this assessment using dotted lines to represent desirable
(good) levels, and solid lines to represent undesirable (poor) levels. See
the table below for benchmark details.

ODFW developed benchmark standards for large wood by analyzing
stream reaches whose habitat characteristics provided high productive
capacity for salmonid species. These reference values were then com-
pared to the frequency distributions of habitat characteristics within a
basin or region. Analyzing the frequency distributions, ODFW generally
accepted that values from the 66t percentile or higher represented de-
sirable habitat conditions, and values from the 33rd or lower percentile
represented undesirable conditions. The benchmarks developed from
the distributions were then tailored to stream gradient as well as re-
gional and geologic setting. Benchmarks for other characteristics (pool
frequency and depth, and silt-sand-organics) were developed by com-
paring distributions and generally accepted or published values (Moore,
1997). The benchmark for riffle gravel was developed through correla-
tion analysis between winter gravel estimates (habitat and spawning
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Table M-1
Benchmark
Details

surveys) and summer gravel estimates (habitat surveys). If a reach has
at least the threshold value for riffle gravel (35%) during summer habi-
tat surveys, then sufficient gravel was generally available for spawning
in pool tailouts and other common spawning habitat for coho (Kim
Jones (ODFW), personal communication November 2001).

The bank stability benchmark is considered an anticipated average
minimum performance level possible under various geomorphic condi-
tions which will provide favorable biological conditions over time
(McCullough, 1999). This benchmark, >90% stable, is the standard sug-
gested by the US Environmental Protection Agency, Region 10 (Bauer,
Ralph, 1999).

Habitat benchmark details

Benchmark parameters and desirable / undesirable standards devel-
oped by ODFW (Table modified from Moore, 1997).

Parameters (ODFW Benchmarks) Undesirable | Desirable
POOLS
Pool Area (% Total Stream Area) <10 >35
Residual Pool Depth
Small Streams (<7m) <0.2 >0.5
Medium Streams (>= 7m and < 15m)
Low Gradient (Slope <3%) <0.3 >0.6
High Gradient (Slope >3%) <0.5 >1.0
Large Streams (>= 15m width) <0.8 >1.5
RIFFLE SEDIMENT
Gravel (% Riffle Area) <15 >=35
Silt-Sand-Organics (% Riffle Area)
Sedimentary Parent Material >20 <10
Volcanic Parent Material >15 <8
Channel Gradient < 1.5% >25 <12
LARGE WOODY DEBRIS
Pieces /100m Stream Length <10 >20
Volume/ 100m Stream Length <20 >30
Key Pieces (>60cm diameter & >= 10m long/ 100m) <1 >3
Parameter (EPA Benchmark)
BANK STABILITY
Stable Banks (% not actively eroding) <90 >90
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Wetlands Inventory

Wetland conditions were evaluated in three ways: (1) we looked at the
historical extent on wetlands; (2) we surveyed the current extent of wet-
lands in the six study sub-basins; and (3) we identified potential wet-
land restoration opportunities using the National Wetland Inventory
maps. This wetland evaluation does not include site-specific ranking or
prioritization of potential restoration sites, but is a broad scale look at a
critically important habitat type in the Coos Bay Lowlands.

The historical extent of wetlands in the assessment area was deter-
mined from three sources of data. First, soils provide the most reliable
indication of wetlands because they tend to not change over time. Spe-
cific types (series) can be further used to identify areas where the soils
developed under tidal inundation (Brophy, 2005). In the Lowlands As-
sessment area, these soil series include Brallier, Chetco, Coquille, Flu-
vaquents-Histosols Complex, and Langlois. Soil types indicative of
freshwater inundation are based on Hydric Soils of Oregon (NRCS,
1995), which, along with National Wetland Inventory data, is used to
create the historical wetland maps (USFWS, 1997). The Soil Survey of
Coos County (USDA-SCS, 1989) and its electronic data layer is used to
identify soil series formed under tidal influence (Brophy, 2005).

Specific soil series in this class are overall in the assessment area based
on estuarine soil types, vegetation mapping listed in the OWEB Water-
shed Assessment Manual chapter on estuarine assessment (Brophy,
2005).

Acres within Sub-basin
=l 8| c|E¢ | §
£ 3| 8 |2 § g 8| 2
cl| ® 8 |85 = 3}
Wetland Type zun| o - |x=2+ 2 w
Aquatic Bed - Permanently Flooded 12 1
Emergent - Temporarily Flooded 72 | 74 | 18 129 | 112 | 26
Emergent - Seasonally Flooded 318 | 371 | 285 | 174 85 | 80
Emergent - Seasonal (Tidal) 19 83
Emergent — Semi-permanently Flooded 15
Forested - Temporarily Flooded 1 2
Forested - Seasonally Flooded 19 1
Scrub Shrub - Temporarily Flooded 1
Scrub Shrub - Seasonally Flooded 19 1
Scrub Shrub - Seasonal (Tidal) 9 2
Scrub Shrub — Semi-permanently Flooded 1
Unconsolidated Bed - Permanently Flooded 1 3 1
Unconsolidated Shore - Temporarily Flooded 2
Riverine Unconsolidated Bed (Tidal) 2 21 8 7 1
Total NWI Wetland Area | 444 | 496 | 414 314 198 | 110
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Sediment Sources

Slope Stability

A 10-meter Demographic Elevation Model (DEM) was used for the GIS
analysis of the slopes of this sub-basin. An ODF classification of poten-
tial risks of slopes was used to group the slopes in to larger categories
for analysis. They are as follows:

Low Risk: Less than 40% slope, essentially no risk of a rapidly moving
debris flow. Gentle to moderate slope steepness precludes shallow
landslides, but area may be subject to deep-seated, slower moving
slides.

Moderate Risk: 40-60% slope, debris flows (moves down-slope as a
semi-fluid, watery mass scouring soils from the slope in its path) may
occur.

High Risk: 60-70% slope, debris flows fairly common after major
storms, and sometimes after moderate storms, steep to very steep
slopes with steep stream channels.

Extreme Risk: More than 70% slope, multiple rapidly moving debris
flows during major storms and moderate intensity storms. Very steep
slopes with confined stream channels.

A geology layer was obtained from the State Service Center of GIS, and
used to determine the types of underlying parent material present in the
lowlands.

Road and Landing Survey

Coos Watershed Association completed road and landing surveys on the
lowland tributaries from January 2001 to March 2005 using Pacific
Watershed Associates methodology as adapted by the Coos WA. Coos
WA surveyors were trained by Dan K. Hagans of Pacific Watershed As-
sociates.

Each drainage feature location was mapped and a data form filled out.
Up to 63 fields are collected per site, and a stream profile and cross sec-
tion is taken to calculate the volume of sediment at risk at each stream
crossing.

The length and the slope of each ditch contributing flows to the site was
measured and compared to the 2003 Oregon Forest Practices Act Best
Management Practices for ditch-length recommendations (see below).
Each of the culverts was evaluated for size and condition, and upgrade
and maintenance recommendations were made where needed.
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Recommended Ditch Lengths
Cross-drainage structures

Science and Monitoring

Soil properties and road grade have a major influence on ditch erosion and
potential for gullies to develop (Arnold, 1957). ODF monitoring found that
culverts comprise about 35 percent of the cross drainage structures used on
forest roads in western Oregon. Waterbars and ditch-outs each make up
about 15 percent of the cross drainage structures used in western Oregon.
Many roads also had non-engineered drainage features (water flowing
across the road without any structure). ODF monitoring also found that roads
with steeper grades (over 9 percent) often had fewer cross drains than less
steep roads, with spacing exceeding that recommended to reduce ditch ero-
sion.

Implementation

The location and installation of cross-drainage structures is the final element
of drainage, and recognizes there are many ways to drain a road. Local ex-
perience is important here. First, look for opportunities that do not require the
use of structures across the road. Use of ditch-outs as roads cross ridges is
very effective, as are grade reversals. Cross drains must be placed more
frequently as road grades get steeper and in more erodible materials, like
decomposed granite. The culvert spacing guidelines in Table 2 are based on
Arnold (1957) but have been simplified to consider only two soil types, nor-
mal and erodible. Most soils are considered normal. Erodible soils include
decomposed granitics in southwest Oregon, volcanic ash in eastern Oregon,
and any soils with natural gullies or a history of surface erosion problems at
that location.

Table 2. Typical minimum culvert spacing for erosion control

Culverts draining te forest floor

Road Grade Normal Soils Erodible Soils

(1o | %o dry season 1300 feet 1000 feet

fto I %0 wet season® 300 feet 300 feet

203 % 1000 feet 700 feet

bto 12 % TO0 feet 400 feet

[3 1o 19 % 400 feet 230 feat

over 20 %o 250 feet | 30 feet

*water ponds on flat grades so extra draingge is needed for roads used during wet
periods

Table 2 is applicable for effective, well-maintained structures only. If water-
bars are used, they should be installed at closer spacing, since waterbars
can be easily damaged if filled with sediment by traffic (authorized or unau-
thorized). Note that the lengths in Table 2 are typical, and should always be
adjusted to make sense for local conditions. If another local criteria effec-
tively works to keep sediment out of streams, it should be used instead of the
criteria in Table 2.

(Excerpt from Installation and Maintenance of Cross Drainage Forest Prac-
tices Technical Note Number 8,Version 1.0, June 20, 2003, Oregon Depart-
ment of Forestry)
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Data collected at fish bearing stream crossings was used to determine if
the crossing created a fish passage barrier.

The effectiveness of road drainage features was evaluated using a
slightly modified Pacific Watershed Associates protocol. The data col-
lected has been entered into a Road and Landing Access Database, Ex-
cel Spreadsheets and exported into ArcView. This is used to track the
status of road systems and for more comprehensive basin-wide sedi-
ment budget modeling. Key fields that describe sediment hazard in-
cluded road gradient and side slopes, ditch length, proximity to stream
channels, and potential delivery volumes. Ditch length is only one of
three factors, the other two being gradient and soil type (permeability),
that determine erosion potential and sediment transport from ditches.
This survey and analysis work has enabled Coos WA to make informed
recommendations for road drainage projects that will reduce chronic
sediment delivery as well as prevent catastrophic road fill failures.

Stream Crossing Drainage Evaluation

Using ArcView 3.2a, Coos WA was able to calculate the area of land
above each stream crossing that drains into that site. We used the Arc-
View extension Spatial Utilities to collect these calculations. Using the
Oregon Road/Stream Crossing Restoration Guide, 1999, we were able
to get the current cfs (cubic feet per second) capacity of each culvert us-
ing the existing culvert diameters from recent Coos WA road and land-
ing surveys. The fifty and one hundred-year peak flow events were cal-
culated using the drainage area for each stream crossing multiplied by
the common peak flow values found in the Oregon Road/Stream Cross-
ing Restoration Guide. We then subtracted the current cfs capacity of
the culvert from the cfs that a fifty and one hundred- year event will
produce to determine if the current culvert will pass both of these
events.

The Coos WA road and landing surveys determined that several of the
stream crossing culverts were currently plugged or crushed and, there-
fore, restrict flow. Using of the Oregon Road/Stream Crossing Restora-
tion Guide, we were able to calculate the percent of cross-sectional area
loss to account for the percent of flow restriction. By doing this, Coos
WA was able to recalculate the cfs capacity of all restricted stream
crossing sites and compare these values with cfs requirements for fifty
and one hundred-year peak flow events.
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Stream Temperature

Continuous stream temperature data was collected using HOBO Water
Temp Pro loggers (Part #H20-001) made by Onset Computer Corpora-
tion. The sampling interval was set at 30 minutes and each unit was de-
ployed at the same sites throughout the study to minimize equipment
bias. Pre and post-deployment accuracy checks and field audits were
done with a National Institute of Standards and Technology (NIST)
calibrated digital thermometer. Onset BoxCar Pro version 4.3 software
was used to launch and download the loggers, plot graphs and export
data to Excel. The Temperature 1.1 macro developed by the Oregon De-
partment of Environmental Quality was used to process the data files to
provide metrics used to assess the temperature standards. Methods de-
scribed in the Stream Temperature Protocol chapter of the Water Qual-
ity Monitoring Technical Guide Book (Oregon Plan for Salmon and Wa-
tersheds, 1999) were used to standardize logger accuracy checks, site
selection, and field audits. Post-season ice-bath audits showed the
HOBO units to be functioning correctly, all rated Grade A. Field audits
were taken three times during the summer for most units. Ratings for
the field audits ranged from Grade A to Failing. The results in these au-
dits were likely due to errors in the field, with the thermometer not be-
ing close enough to the HOBO unit. This is likely in the audits of the
tide gate units on Palouse and Larson -- where two out of three field au-
dits failed -- because the units were so difficult to precisely locate. One
site on Echo failed once and Larson had two additional sites with one
failed audit each. If pre- and post-deployment audits rate the tempera-
ture sensor as Grade A, then there is strong evidence that the units were
operating correctly throughout the period deployed, irregardless of the
field audit results.

Most of the sites consisted of one temperature logger below the water
surface attached to a rebar spike driven into the stream bed. At sites in
deep stream channels, the temperature logger was affixed to a heavy
cement block resting on the stream bottom. Logger sites were chosen to
give a representative idea of the water temperatures throughout the
streams.

Table M-3, below, shows the change in average daily temperature be-
tween sites.
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2003 2004 _
Site- | Distance | °F/ Site- Distance Ff
Creek | gite | (1) 1000t | €K | site () 2000
N Slough | 1-2 3084 | 0.593 | N Slough | 4-6 7138 | 0.990
2-3 7136 | 0.432
3-4 72 | -13.350
4-5 3183 | 0.721
5-6 3955 | 0.717
Palouse | 1-2 10344 | 0.375 | Palouse | 2-25 4622 | -0.274
3-4 10842 | 0.049 2.5-3 5129 | 0.249
4-5 3267 | 2.403 3-4 3267 | 3.921
4-5 5338 | -0.165
Kentuck | 1-2 6074 | -0.785
2-3 6874 | 0.262
3-4 11693 | 0.039
Larson 3-2 13197 | -0.562 | Larson 3-2 3073 | -0.241
2-TG
2-1 3067 | 0.609 upper 26914 | 0.324
TG upper
-TG
lower 30 | 6.453
Willanch Willanch | g.R. Fk
8-7 837 | 2.016 Trib 242 | 3.708
7-6 2028 | 0.053 8-7 837 | 0.999
6-5 1788 | -0.286 7-5 2865 | 0.165
5-4 2362 | 0.991 5-3 4432 | 0.479
4-3 2070 | 1.140 3-1 4248 | -0.058
3-2 942 | -0.726 1-0 3642 | 0.236
Echo Upper- 6826 0.944
Lower

Riparian Shade

The value of the shade analysis is in its use for strategic planning for
lowering elevated stream temperatures. The results and all associated
data for the shade analysis have been attached to a GIS map. A similar
set of data and GIS maps are made from the results of stream tempera-
ture surveys. The two maps (temperature and shade) will be overlaid to
analyze where insufficient shading of the streams is correlated with ele-
vated stream temperatures. Those reaches where the stream heating is
occurring can then be prioritized and targeted for riparian restoration.
The highest priority areas for restoration are where there is a clear con-
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nection between lack of stream shading and heating of the water col-
umn.

The full results of the shade analysis for all stream reaches are pre-
sented below in Table M-4.

The six assessment streams and their fish-bearing tributaries were di-
vided into reaches based on aspect, flow and land use. If the two sides
of the stream differed significantly they were split and subsequently
analyzed separately.

The stream reaches were examined on topographic maps and the aspect
determined for each reach. The streams were each divided into three
sets of reaches corresponding to: forested narrow canyons with steeper
gradient, broader valleys with a defined floodplain and moderate gradi-
ent, and broad valleys with extensive floodplains and low gradient.

The stream reaches were analyzed on aerial photos for canopy overhang
(estimated at 10% classes), canopy density (estimated at 10% classes),
buffer width (measured in 20’ increments), existing vegetation compo-
sition (recorded as conifer, mixed, mixed hardwood, alder, willow,
grass), presence of a road within 100’ (Y or N), and land use (recorded
as forestry, agriculture, or rural residential)

Coos County supplied a stereoscope, work station and a copy of the
BLM 2002 aerial photo set. The reaches were made into a GIS shape
file for use in later analyses. The reach lengths (in feet) were measured
using the GIS shape file.

Landowners along the streams were contacted for permission to enter
their property for the purpose of taking field plots. These field plots
have two purposes. The first is to gather additional data on the reaches
to better estimate parameters that could not be directly measured in the
field for all reaches such as tree-channel distance and tree heights. The
second was the direct measurement of shade for validation of the
SHADOW model results. The plot measurements included: tree-
channel slope (in 10% classes), tree-channel distance (in feet), tree
heights (in feet), active channel width (in feet), canopy overhang (esti-
mated in 10% classes) and canopy density (estimated in 10% classes).
The shade on the active channel was measured using a Solar Pathfinder
instrument. A transect of the channel was established and for each 10’
of active channel width a shade reading was taken. These readings were
averaged for the shade over the length of the transect.

All data was entered in an Excel spreadsheet. Separate worksheets were

constructed for use in running the SHADOW model for current vegeta-
tion, potential vegetation and validation plots. The current vegetation
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Table M-4
Riparian
Shade
Values

Table M-5
Character-
istics of
Potential
Vegetation

run took all measured and estimated data that described current condi-
tions and used the SHADOW Model to calculate the current shading of
the streams. The potential vegetation run used estimated values for the
potential climax vegetation community (tree height, tree-channel dis-
tance, canopy overhang, canopy density) along with current measures
such as tree-channel slope to calculate the potential stream shading un-
der vegetative climax conditions.

Steep Upper | Lower The potential vegeta-

Canyon Valley | Valley tion for each of these
All Current 81 62 22 stream types was de-
Streams | potential 95 95 84 termined in consulta-
North Current 88 54 9 tion with Coos WA
slough | potential o8 99 82 staff. Current and po-
Palouse | Current 73 65 23 tential shade values
Creek Potential 93 94 92

for all streams in the

Larson Current 75 52 19 assessment area are
Creek | Potential 96 92 8 shown in Table M-4.
Kentuck | Current 86 76 38 The potential vegeta-
Creek | Potentia U % 8 tion is the community
Willanch | Current 69 34 25 that would develop if
Creek Potential 97 92 89

— Current o3 : - the area was left alone
valley | potential % % %9 for hundreds of years.

The narrow, steep val-
leys are expected to develop dense conifer stands with a mature height
of 200’ (see Table M-5, below). The small, upper, moderate-gradient
valleys are expected to develop dense mixed hardwood stands with a
mature height of 120’. The lower, broad, low-gradient valleys are ex-
pected to develop spruce stands with a mature height of 140'.

Canopy Canopy Tree-Channel

Overhang Density Distance Tree Height
ﬁgrr‘ri;i; gg;ﬁ: . 50% 80% 15 200
'\S"ri]f:ﬁ \'/*:l:g;’/" ood 90% 80% 5 120
gf;:gev';cl’lre?t 70% 70% 10 140

SHADOW Validation Protocol

A series of 19 field plots was used for validation of the SHADOW model
results. Plot parameters are measured in the field and fed into the
SHADOW model to produce current shade values for those points. A
Solar Pathfinder instrument is also used to take a direct reading of the
shade on the channel at those points. The current shade as determined
from these tow methods are compared to analyze whether the results of
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the SHADOW model are close to what is actually measured in the field.
The SHADOW model has limitations such as not taking into account
topographic shading (i.e., that which is caused by a steep ridge next to
the stream) and only taking one tree height for a calculation when there
may be two tree canopy heights at a point. The Solar Pathfinder has
limitations in that it is time consuming to take multiple plots that pro-
duce an average value for a point.

Table M-6 presents the results of the validation work completed for this
study.

Given the limitations of

both the SHADOW model SHADOW | Validation | Difference
and the number of Solar | Map ID# | Shade % | Shade% | %
Pathfinder readings | NS24 0.94 0.81 0.13
taken, all of these values | NS26 0.99 0.83 0.17
are within an acceptable | NS33 0.16 0.27 -0.11
range except for Palouse |PC21 0.91 0.69 0.22
Creek reach 21 (PC21) PC22 0.84 0.95 -0.11
and Willanch Creek reach [ PC€28B 0.92 0.95 -0.03
25 (WC25). After consid- |-PC37 0./8 0.87 -0.09
PC46 0.04 0.16 -0.12

eration of the specific

sites and resulting data it LCS 0.77 0.89 011
is probable that addi- |8 0.81 0.85 0.08
tional Solar Pathfinder (22 0.93 081 0.12
readings would yield an KE27 0.86 0.72 9.14

lue that would L<C38 0.68 0.81 -0.13
average vajue KC47 1.00 0.85 0.16
reduce the difference be- Wea 0.97 085 012
tween the two sets of |7yc53 0.93 0.85 0.08
readings to an acceptable -\~ 018 0.65 047
level.  This would result £y, 0.90 0.89 0.01
in a small increase in the |55 0.85 0.95 0.10
mean difference between Mean 20.01
SHADOW and Solar 0.16

Pathfinder values, but
would substantially reduce the standard deviation of the values about
the mean.

Salmonid Distribution

Fish presence data is based on the classification of streams according to
Oregon Department of Forestry (ODF) Forest Practice Rules. General
‘fish use’ classification is assumed in basins draining more than 60
acres and where the gradient is less that 20%. The fish presence (map)
was extended for streams where Coos WA surveys confirmed fish pres-
ence.
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Data for anadromous fish species extents are gathered from GIS layers
available through ODFW. Historical salmonid stocking records, for re-
leases directly into assessment streams, were also obtained from
ODFW.

Spawning Surveys

Coos WA coho spawning surveys were conducted according to the
ODFW Costal Salmon Spawning Survey Procedures Manual (ODFW,
2004). Coos WA surveyors were trained with ODFW surveyors to en-
sure data compatibility with ODFW'’s spawning survey data. The Lar-
son Creek Standard Survey reach was conducted according to this pro-
tocol, including the collection of DNA and scale samples. Fish counts,
gravel estimates, carcass species, length, and sex data were all collected
as described in the procedures manual. For supplemental surveys, DNA
and scale samples were not collected.

Coos WA spawning surveys were conducted in conjunction with the
ODFW Coastal Salmonid Inventory Project (CSIP). The CSIP coho in-
ventory estimates coastal coho escapement by surveying a combination
of standard reaches, surveyed annually, and random reaches, selected
with stratified random sampling (SRS) criteria including predicted
spawner density and geographic location (Jacobs and Nickelson, 1998).
The SRS method improves population estimates by reducing bias in
reach selection. However, for restoration efforts within a particular ba-
sin, selecting reaches associated with projects or within priority regions
was required. On streams that had CSIP random reaches, the CWA
surveys were conducted according to the descriptions of those surveys.
The surveys increased the sampling frequency of these reaches that are
usually only surveyed once every five years.

The length of survey reaches range from .31 km to 1.57 km and average
.96 km of stream length. All reaches were sub-divided into segments
which averaged .26 km in stream length to increase the resolution of
fish counts, redd counts, and gravel estimates. Generally, segments
breaks were located at permanent landmarks such as bridges or tribu-
taries for easy relocation. Survey lengths were measured with a hip
chain.

Full-season standard and supplemental reaches were surveyed every
seven to ten days (except when high turbidity prevented fish counts) so
that the data could be used to calculate Area-Under-the-Curve (AUC)
coho population estimates. The AUC calculation estimated the abun-
dance of adult and jack coho in a given stream reach.

The Area-Under-the-Curve population estimates are calculated as:
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Oi=[? an=1 (Chi T hi)]/D

where

a = number of periods

C ni = mean count in period h for stream segment i,

T ni = number of days in period h for stream segment i, and

D = average spawning life of coho salmon in survey segments
(11.3 days) (Jacobs and Nickelson, 1998).

The AUC was calculated for each stream and for each segment. In order
to compare fish density between segments of different lengths, AUC/km
was derived by dividing the AUC by the segment length. Similarly, redd
counts were divided by the segment length for redd density.

Because of the dynamic nature of streams during high winter flows, the
area of available coho spawning gravel was estimated approximately
once a month. These estimates were used as a measure of available
spawning habitat. Using the estimates, gravel area per spawning female
was calculated. Because of the low carcass recovery on most streams, a
female per area of spawning gravel was calculated based upon an as-
sumed equal female to male ratio. In order for gravel to be included in
the coho spawning gravel estimate, it had to meet the following re-
guirements: diameter of 2-15 cm, less than 50% fines or larger rock,
minimum of 20 cm depth of gravel deposit and a minimum of 2m2 sur-
face area.

Intrinsic Potential for Coho Smolt Produc-
tion

Steelhead Cohn Salmon

S o— ba

Intrinsic Potential is
the capability of a
stream reach to sup-
port specific fish spe- .
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2007)



U.S. Forest Service’s Pacific Northwest Research Station for the Coastal
Landscape Analysis and Modeling Study (CLAMS). The method is gen-
erically a “habitat suitability index,” and in this case is based on three
geomorphic characteristics of the stream reach: channel gradient, val-
ley-width index, and mean annual stream flow, as shown in Figure M-1
above (Burnett et al., 2007).

The three separate indices are used to determine the intrinsic potential

of a stream reach for coho salmon (or steelhead) through the following
formula:

IP=3/F, *WW, * G,

Where:
IP = Intrinsic Potential (Scale: 0 —1),
Fi= Flow Index (Scale: 0 —1),
VW, = Valley Width Index (Scale: 0 — 1), and

Gi = Channel Gradient Index (Scale: 0 — 1)

The above equation represents the geometric mean of the index scores
shown in Figure _-1 for the mean annual stream flows, valley-width in-
dex, and channel gradient. Note that in geometric means if any one of
these indices is zero then the resulting intrinsic potential index will also
be zero. Reaches with an index of 0.75 or greater are rated as “high” for
their potential to produce coho salmon smolts.

The intrinsic potential of a given stream reach can be used to infer its
ability to sustain coho smolts (its original use), as well as to estimate
historic coho spawning populations (Lawson et al., 2004). Using the
Lawson et al. procedures, a given stream reach is first classified by
whether its stream gradient is greater than 0.5% (less than 0.5% gradi-
ent is considered wetlands). For reaches less than 0.5% gradient, the
following formula was used to estimate the number of coho smolts that
could be supported:

S=0.0741L(V - W)P

Where:
S Potential number of smolts produced in the reach,
L Reach length, in meters,
V = Valley width, in meters
W = Active channel width, in meters

P = Intrinsic potential of the reach (unitless), and
0.0741 = Number of smolts per square meter of poten
tial habitat.
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The formula for stream reaches with channel gradients greater than
0.5% is:

S = (0.3405)(0.5) LWP

Where:
S = Potential number of smolts produced in
the reach,
0.3505 = Number of smolts in main channel pools,
0.5 = Proportion of area in pools based on as-
sumed 50%:50% pool:riffle ratio
L = Reach length, in meters,
W = Active channel width, in meters, and
P = Intrinsic potential of the reach (unitless).

Individual stream reaches were aggregated to provide an estimate of the
number of coho smolts that could be produced for each sub-basin. Es-
timates of the intrinsic potential of a sub-basin to produce coho adults
use a range of 1% (poor) and 10% (good) ocean survival of smolts to
adults (Lawson et al., 2004). These two numbers provide the low and
high estimates of adult spawners in each sub-basin.

Limiting Factors to Coho Production

In order to populate the Limiting Factors Analysis Method, the Coos
WA collected summer Aquatic Habitat Inventory (AHI) data from 2002
to 2004. Resulting AHI data was analyzed according to the Methods for
Stream Habitat Surveys protocol (Moore et al. 2002, 2003, 2004). AHI
data was collected from the tide gates to the end of anadromous fish us-
age, except where landowners denied access.

Spawning surveys provided estimates of spawning gravel areas for the
Limiting Factors model. Gravel counts were conducted multiple times
each season and, in most cases for multiple seasons, on spawning sur-
vey reaches in each of the basins. The model’s Current Usable Area for
spawning habitat was derived from the average of these gravel counts.

Three criteria were used to determine current usable fish habitat based
on stream temperature. The first is the seven-day moving average of the
daily maximum temperatures. This is the method used by ODEQ and
OWEB to determine sufficient stream temperature conditions. It is cal-
culated by taking the seven consecutive days with the hottest tempera-
tures and averaging the daily maximums for these seven days. Seven-
day moving average maximum temperatures of 64 °F (17.8 °C) or below
are considered acceptable. Anything with higher temperatures is unde-
sirable and will provide poor habitat. All six streams studied in the as-
sessment exhibit seven-day moving average maximums exceeding the
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ODEQ 64°F standard for summer juvenile salmonid rearing at some
location along their length, typically in the lower reaches.

The second criterion for determining adequate thermal habitat for sal-
monids is the USDA Forest Service assessment of limiting physical fac-
tors for coho (Reeves, et al, 1989; Reeves, 2005). The summer daily
minimum temperatures are the focus: any stream reaches with tem-
peratures that never drop below 22 °C (71.6 °F) would have cumulative
toxic effects on fish physiological functions. Likewise, a consecutive
stretch of 14 days or more with temperature minimums at or above 22
°C would be unsuitable habitat, causing fatalities. Areas with less than
14 consecutive days with daytime minimums exceeding 22 °C may not
be lethal, but can still have harmful effects on salmonid physiology.

Note: The only sites that fail this criterion are the lowest segments
of Palouse before the tide gate (sites 4 and 5) during 2004. From
station 4 downstream is unsuitable habitat. The furthest down-
stream site on Palouse in 2003 (site 5), as well as the tide gate sites
on Larson and Palouse in 2004, had days with minimums over
22°C, but less than two weeks consecutively, and can be consid-
ered marginal habitat.

The third temperature criterion is determining which stream reaches
had days where temperatures reached levels directly lethal to fish. Stud-
ies have shown that 25 °C (77 °F) water will kill salmonids. If part of a
stream hits or exceeds this temperature for any part of a day, it could be
unusable summer habitat.

Note: In 2003, the furthest downstream sites on Kentuck, North
Slough, and Palouse all exceeded 25 °C on numerous occasions. In
2004, the furthest downstream sites on Kentuck and North
Slough, and the three lowest sites on Palouse all exceeded 25 °C on
multiple dates.

If a stream segment exceeds any one of these criteria, it provides less
favorable habitat for salmonids and may be considered unusable for
summer rearing. Stream reaches exceeding two or more criteria are
highly likely to be completely uninhabitable for juvenile salmonids dur-
ing the summer, and will have negative impacts on coho and chinook
populations.

Potential coho summer populations were estimated using both stream
habitat surveys and expected fish carrying capacity for those habitats
according to the Limiting Factors Analysis Method of Reeves et al.
(1989). Area of spawning and various seasonal habitats needed to sup-
port the estimated potential summer population was calculated based
on area/survival factors derived by Reeves et al. (1989) from the coho
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salmon literature. Usable areas were derived from spawning gravel
surveys. Numbers of smolts were estimated by multiplying the usable
areas by the smolt factors. The smolt factor is the potential number of
smolts that could be produced from a given life history stage if no limit-
ing factors occurred at a life history stage further along in the life cycle.
This factor is the mean density of fish expected at a given life history
stage multiplied by the density-independent mortality rate of the suc-
ceeding life history stages. The smolt factor aids in determining which
habitat represents the most important bottleneck. This can also be cor-
roborated by comparing the “usable area” with the “area needed”; if the
former is smaller than the latter then the amount of habitat available for
that life history stage is in short supply.

The limiting factors analysis is a useful tool for examining the AHI data
at the sub-basin level. However, the analysis was run with summer AHI
data only. Although some estimates could be made of the winter habi-
tat with expected increased flow for example, however, this method
likely does not accurately portray winter habitat availability. The cur-
rent model likely understates winter off-channel habitats and overesti-
mates winter beaver dam backwater pools. Because of the high poten-
tial utility of the limiting factors analysis in prioritizing restoration
work, it is recommended that winter habitat data be collected on at least
a sample of the lowlands streams in order to improve the analysis.

Landowner Concerns / Coffee Klatches

Landowner feedback was collected in each of the sub-basins by means
of neighborhood meetings, or Coffee Klatches, held in April and May of
2005, and February and March of 2006. The purpose of the first round
of meetings was to present preliminary lowland assessment data sum-
maries, inquire about local landowners’ top land management concerns
and values, and to then incorporate that input into the restoration pri-
oritization process. The later round of meetings served to provide land-
owners with the assessment documents, inform them of restoration op-
portunities and to collect survey data from them regarding their accept-
ability of potential restoration actions.

To make the meetings less formal, or more conducive to positive,
neighborly interaction, they were each held in someone’s home within
the sub-basin. Mailing lists were compiled from digital tax lot owner-
ship layers using ArcView GIS 3.2. Addresses were collected for land-
owners of more than approximately five acres. Invitation letters were
mailed with a stamped return postcard included, on which landowners
could register to attend, request assessment data by mail, or express
disinterest.
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During the meetings, input from landowners was collected in the fol-
lowing different forms. First, meeting attendees were asked as a group
to vocally list land management activities or issues they are most con-
cerned about. Landowners were also asked to list their desired future
conditions and what they value most about the geographic area in
which they live, or manage land. Responses to these questions were
called out by attendees and Coos WA staff recorded them on a large,
visible flip chart.

The second form of collecting input was done in a more anonymous
way. Landowners were asked to write their top three concerns on col-
ored index cards with the colors representing their first, second and
third priority concerns. All responses from the cards were collected and
issue categories were formed directly from these responses. Each re-
sponse was assigned to one of the categories in Table M-7, below, and

Environmental Restoration | Land Land Use Social
Quality Management | Policies Concerns
Fish populations Riparian res- | Tide gate Preserve Neighbor
and fish habitat toration maintenance | agriculture problems
and local and dis-
business putes
Wildlife and eco- | County road | Drainage / Government Need for
system preser- maintenance | culvert main- | regulation education
vation tenance / and property
flood control / | rights
wet pastures
Water quality Noxious Mosquito Urban de- Dumping of
and quantity weed control | control velopment garbage
infringement
Non-watershed Restoration Logging im- Ecological Trespass
causes of fish project pacts reserves
decline such as maintenance restricting
ocean conditions land uses
and predation
Beaver con- Difficulties Watershed
trol with permit tours and
processes monitoring
infringe
upon pri-
vacy
Fire threat Proposed fill Access to
and sludge forest roads
disposal
Drainage Dis- Community
trict — new / clean-up
reorganized
Desire ripar-
ian clearing
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graphs of responses by category are shown in the Assessment sections.
‘Concerns’ data were later referenced during the Coos WA process of
prioritizing potential actions (see Prioritization Methods, below).

During the last round of Coffee Klatches, held in February and March of
2006, Coos WA ground-checked their portrayal of landowner concerns
using another, more structured survey. The survey asked specific ques-
tions and requested specific answers (multiple choice format) regarding
concerns associated with the list of potential restoration actions (see
Table M-9 in Prioritization Methods, below). The survey was handed
out to Coffee Klatch attendees and a Coos WA presenter ‘walked’
through the questionnaire showing sample photos of action types and
providing descriptions of what each action may entail. Landowners an-
swered, in multiple choice format, the same three questions for each
restoration action. A sample section of the survey is provided below in
Table M-8.

Key 0: absolutely not, 1: potentially but unlikely, 2: likely at least in part, 3: generally true,
4: absolutely, NA: not applicable

Potential Question Rating

Action (circle one)
Would this project address your needs or concerns? NAO 1 2 3 4

1. Add sec- . . .

ondary & off- Do you think this type of project would be accepted by NAO 1 2 3 4

channel fea- | Your neighbors?

tures Do you think this type of project would be accepted by
the community?

NAO 1 2 3 4

Prioritization Methods

The process used for prioritizing potential restoration actions was de-
veloped by the Coos Bay Lowland Assessment Advisory Committee dur-
ing a workshop held in November, 2005. The Advisory Committee con-
sists of 16 professional experts in watershed and salmon fishery man-
agement from the Coos Bay area and the Pacific Northwest. Elements
of the process developed during the workshop were then refined by
Coos WA staff and reviewed by the Advisory Committee. Results of the
process include a ranking of restoration opportunities at the sub-basin
region level, and general descriptions of the CoosWA approach to those
actions, (i.e. assistance with design, funding and outreach) based on the
ranking, or priority, levels. The steps and elements of the process are
provided below, and the overall restoration strategy and Coos WA ap-
proach is described in Chapter 3 of this document.

A selection of potential habitat restoration, or rehabilitation, actions

was prioritized for each of three to four geographical regions within
each sub-basin. The suite of potential actions is provided below in Table
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M-9, and described in Chapter 3. Each column, in Table M-9, roughly
represents a region and lists the associated potential actions. Due to
variations in land conditions, these associations are not strictly held and
actions may be evaluated for a region in one sub-basin and not evalu-
ated for the same region number in another sub-basin. Regions were
labeled with numbers that generally correspond to the following geog-
raphy; (1) tidally influenced area, (2) lower valley, (3) upper valley, or

major tributary, and (4) forested headwaters of the mainstem stream.

Tidal (1) Lower Valley (2) Upper Valley (3) Forest (4)

Tide Gate - . L .

Removal Riparian Planting Riparian Planting Roads Upgrades

Tide Gate L . Riparian Forestry Riparian Forestry
Riparian Fencing . X

Replacements Practices Practices

Tide Gate Riparian Willow Lo : .

Relocation Walls Riparian Fencing Fish Passage

Ditch Maintenance

Large Wood
Placement

Riparian Willow
Walls

Landslide Area
Protection

Riparian Planting

Bank Resloping
(no planting)

Large Wood
Placement

Road Decommis-
sion

Riparian Fencing

Reshape Channel

Culvert Replace-
ment

Levee Removal

Add Secondary
and Off-Channel
Features

Roads Upgrades

Levee Setback

Ditch Maintenance

Reshape Channel

Culvert
Replacements

Culvert Replace-
ments

Beaver Encour-
agement

Reshape Channel

Implement Farm
Plans

Large Wood
Placement

Water Conserva-
tion

Implement Farm

Beaver Encour-

Restoration

Plans agement
Water Wetlands
Conservation Restoration
Wetlands

Next, the degree of alteration from natural conditions was assessed for a
series of watershed processes within each region. Degree of alteration
was indicated as either H, M or L (High, Moderate or Low), and was as-
signed based on assessment data and CoosWA staff knowledge. Table
M-10 below shows the different watershed processes and characteristics
evaluated in this step of the prioritization process.

The most significant step in the prioritization process was assigning
scores to each potential action for two categories of criteria — biological
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and socio-economic. Definitions of the 13 criteria and their scores, zero
to four, are shown in Table M-11 and Table M-12, below. CoosWA staff
evaluated each potential action case-by-case, assigning a series of scores
based on survey data, field knowledge, and experience with landowners,
grantors and project types. Individual scores for each action were then
multiplied by the relative weights of the corresponding criterion, and
totaled for the two main categories. Using a threshold of two, the ag-
gregate scores for socio-economic and biological criteria were used to
determine the level of priority for each action. The level of priority,
shown using colors, directs the nature of CoosWA involvement in resto-
ration actions and projects, and is described in Chapter 3 — Prioritiza-
tion Process. Resulting scores of the prioritization process for the six
Lowland sub-basins are provided in the following section titled Prioriti-
zation Scoring Tables.
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Table M-10
Watershed
processes

Process Sub-Process Indicators of Process Land Management that Alters Process
Hydrologic |Water quantity Peak flows Roads, culverts, ditches, loss of wetiands, land use, tide
Processes gates
Base flows, stream temperature Water withdrawals
Tidal exchange Changes in water elevations, Tide gates, levees, channel simplification
temperature, salinity
Hyporheic flow (subsurface water) Infiltration, run-off, temperature Ground water withdraws, vegetation clearing, compaction
Sediment  |Sediment delivery Landslide frequency & magnitude Roads, forest practices
Movement Eroding streambanks Altered riparian vegetation, upland hydrology, channel
Processes Surface erosion Grazing, roads, removal of vegetation
Floodplain deposition (tidal and flood Tide gates, levees, channel simplification, ditching
Riparian Large wood Delivery Large wood quantity & size Removal of upland & riparian vegetation, road & stream
Processes crossings
Stream shading Temperature Removal of riparian vegetation, water withdrawals
Nutrient production/ storage Invertebrate production, dissolved Nutrient loading, removal of riparian vegetation
oxygen, aquatic vegetation
Bank stabilization Bank shape, channel bed load Removal/ planting of riparian vegetation
Channel Large wood Transport Large wood quantity & size Stream/ road crossings, dikes
Processes [Sediment transport Channel incision / aggradation Tide gates, culverts, channel modification
Sediment size sorting Substrate composition Channel mmav_aom:o? increase fine sediment inputs
Channel migration Incision, sinuosity Channel armoring or straightening
Hydraulics Current velocity, channel cross section & Channel simplification (straightening, removing large wood)
gradient
Biological  |Nutrient cycling (food web; carcasses; Dissolved oxygen, aquatic vegetation, |Unfiltered nutrient run-off (livestock, septic)
Processes |microorganisms, nutrient uptake) water-borne pathogens
Beavers Beaver dams Beaver removal, riparian vegetation removal
Evapotranspiration Water table level, local weather (RH) Vegetation clearing
Fish migration / connectivity Fish presence Road/stream crossings, tide gates, channel constrictions
Floodplain |Sediment deposition Buildup of islands and wetlands; Levees, tide gates, roads
Processes subsidence and accretion

Channel migration

Meandering, oxbows, alcoves; off-
channel areas

Channel armoring, riparian roads

Nutrient exchange

Macroinvertebrate production

diking, riparian vegetation removal

Channel / floodplain interaction

Current velocity; hydrograph, wetlands,

Diking, tide gates, roads
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processes.
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N =22
=35 0% g.m
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Q9% cieEg=E=
©c — o .= 'C
FaAsSs0moO
Biological Criteria Scores
Weight Criterion Statement 0 1 2 3 4
This action re-
establishes natural Does Not Address | Partially Improves At | Significantly Improves At Significantly Restores Significantly Restores 3
25% Processes ' [watershed processes Any Impaired Least One Impaired Least 1 Moderately- At Least 1 Highly- Or More Highly-Impaired
and maintains functional Processes Processes Impaired Process Impaired Process Processes

Partially Restores

Significantly Restores

restoration technique.

Connectivity For Connectivity For Some Significantly Restores Restores Full
This action improves or Does Not Restore Some Life Life Sta mmﬁwm ecies To Connectivity Of Most | Connectivity For Al Life
25% Connectivity > |re-establishes habitat Any Connectivity Stages/Species To At Some %w h o“”_m:q or Stages/Species To A | Stages For All Species
connectivity. Y Least Some Lots Of _s.w derate Quali Moderate Amount Of | To A Large Amount Of
Moderate Quality g ty High Quality Habitat High Quality Habitat
. Habitat
Habitat
This action will promote Addresses One Coho| Addresses The Primary [ s ion Likelinood | Has A High Likelinood Of
- Does Not Address T Coho Life-History i Significantly Relieving
o _— s|healthy coho populations| . Life-History Of Significantly .
20% |Limiting Factors . Any Coho Life- Bottleneck, But Low to e . The Primary And
by removing one or more History Bottlenecks Sattieneck, But Not Moderate Effect on The Relieving The Primary Secondary Life-History
limiting factor(s). The Primary One Bottleneck Life-History Bottleneck Bottlenecks
\ o |[heeffects of this action | £ teq tife | Expected Life Span | Expected Life Span 26- | Expected Life Span 51| Project Expected To Be
15% Longevity will persist into the Span <10 Years 11-25 Years 50 Years 100 Years Self Maintaining In
future. pan = Perpetuity
Unique Habitat M.wmw.mmﬁ%:mﬁﬁ_owﬂ:ma or OM”m HMMWMMMW Partially Addresses |Partially Addresses More| Completely Addresses Completely Addresses
5% Tvoe  |hoaded o_“ o :m«sgi c:« ve Habitat | OneNeeded Or | Than One Needed Or |One Needed Or Unique| More Than One Needed
ype q q Unique Habitat Type | Unique Habitat Type Habitat Type Or Unique Habitat Type
types. Types
This action will use a
technique proven to be | Technique Known | Technique Unproven, Technique Experimental . .
10% ._.M%uwﬂm successful or test the Not To Be But Not Experimental | And/Or Innovative, But qmn:m““mw“m«w: To .__.mﬂoo:oﬂ__mm_ﬂﬂmo_ﬂﬂw,.\_w_ww
q effectiveness of a new Effective Or Innovative Efficacy Unknown

See watershed processes table - High/Medium/Low degrees of process impairment.
Life stages accessible, quality of habitat assessed, extent of habitat assessed.

l.e. spruce bogs, braided channels, anastomosed channels, high salt marshes, off-channel habitats, estuarine habitat.
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o Likelihood of |This action is highly likely to Not Likely To Be | Small Likelihood Of | Project Likely To Meet | Project Likely To Meet | Project Likely To Meet All
10%
success fulfill its goals. Successful Success Some Goals Most Goals Goals
. Educational || 1iS ction will provide No Educational Or| Few Educational Or | Local Outreach And | Regionally-Prominent | Nationally-Prominent
5% benefit educational or outreach Outreach Benefits| Outreach Benefits Educational Benefits Qutreach And Outreach And Educational
benefits. Educational Benefits Benefits
Meets At Least One | Meets At Least One
Meets No Landowner's Landowner's _.MMM”U“,..\__MHM Mﬂmﬂaﬂqwm Meets All Landowners'
Landowner |This action addresses a stated Landowner Objective, But May | Objectives, But May Jectly Objectives And Will Result]
35% A \ . ) . And Does Not Conflict o
concerns landowner concern. Objectives In The Conflict With Conflict With Other g In A Synergistic Effect For
Sub-Basin Objectives of Other Objectives of that With Any Other Other Projects
Landower(s) Objectives
Landowners Landowner
Monitoring Is Possible,
The effects of this action will Benefits Of The But Beyond The Monitoring Will Be Monitoring Is Feasible Monitoring Has A High
5% Measurability |be measurable through Project Cannot Be| Capacity Of The |Expensive And Require| .. 9 Likelihood Of Leading To
L P With Known Protocols .
monitoring. Measured Organization To Long-Term Study Publishable Results
Conduct
] I . Unlikely To Be Some People In The People In The Sub-Basin
Implementation .R_U.M_w%__M%“ _w-_d._._“osﬂ_m:_m__mw__ﬁ”o Implementable Has Potential To Be Sub-Basin Will Like | Most People In The Sub{ And Local And Political
30% Wmmm_z_i moommn_ _.mmmm_ﬁm:omv_o this action Because Of Politically Or Socially |The Project And Others|Basin Will Be Supportive Leaders Will Be
: . Political And Divisive Wiill Be Neutral Or Of The Project Supportive Of The
is unlikely. . . .
Social Constraints Oppose It Project.
This action is highly likely to : . . . .
be funded. There are no This Project s | T ProjectIs Unlikely v%w_waﬂnmmﬂmhw 4 | s Project wi Likely :_Aﬁuwwqmwwc_” hwﬂ.ﬂ_wos
10% Funding significant mo.."_mr uo__:nm._. or Unfundable To Be Funded By From Known Sources, Be Funded From Known A Source We Would Like
other constraints to funding Known Source " " Sources
. - But It Might Be Difficult To Develop
this action.
This action provides an
acceptable cost/benefit ratio
5% Cost and is within the abilities of the > $1,000k $250k-1,000k $100k - $250k $50-$100k < $50k

funding and implementing
groups.
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Prioritization Scoring Tables

Rating of Actions - North Slough

(0-4 scoring system)
v

Biological Criteria ic Feasibility
Criterion weight 25% | 25% | 20% | 15% | 5% | 10% 10% | 5% | 35% | 5% | 30% | 10% | 5% Scores
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51
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1_|Channel reconfiguration 3 2 2 4 2 2 15 2 3 q 2 il 3 2 14 § 15 ] 255
1 _[Ditch maintenance 1 1 1 0 1 2 6 2 2 3 2 2 1 4 16 § 2.35 | 0.95
1_|[Fish passage (trib tide gates) 3 1 2 2 1 3 12 2 2 3 2 3 2 3 17 § 27 1205
1_{Implement farm plans A 0 0 1 0 1 3 2 2 3 3 3 3 3 19 §285| 05
1 _[Large wood it 1 0 1 2 1 2 7 1 1 1 l 1 1 3 9 1.1 1
1_[Levee removal 4 2 1 4 3 2 16 3 2: 1 2 1 3 3 15 16 | 2.65 [Levee removal
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Rating of Actions - Palouse (0-4 scoring system)
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2 |Water conservation 0 0 0 1 0 3 4 1 2 0 1 2 1 4 11_| 1.15 | 0.45 |Water conservation
2 |Wetlands i 3 3 4 2 3 2 17 2 3 2 3 1 3 2 16 1.9 | 2.95 JWetlands restoration
2 |Willow wall 3 0 2 2 0 4 11 4 3 2 3 2 3 4 21 25 | 1.85 c
3 |Beaver 4 2 3 4 4 3 20 3 3 1 3 1 3 4 18 ] 1.75 | 3.2 |Beaver
3 |Channel ion 4 3 3 4 2 2 18 3 3 1 3 1 3 2 16 | 1.65 | 3.25 |Channel
3 |Culvert 3 3 2 2 1 3 14 4 1 4 3 3 3 4 22 3.4 | 2.55 JCulvert replacement (passage;
3 [Large wood 1 0 2 2 2 3 10 3 2 2 2 3 3 3 18 § 2.55 | 1.35 I icem
3 [Riparian fencing 1 0 2 1 0 3 7 3 2 3 2 3 3 3 19 2.9 1.1 B
3 [Riparian forestry practices 2 0 3 4 0 4 1 4 3 2 3 2 1 2 17; 2.2 | 2.1 JRiparian forestry
3 |Riparian planting 4 0 3 3 0 3 1 3 3 3 4 3 3 3 22 | 3.05 | 2.35 JRiparian planting
3 |Road decc issil 3 1 2 4 0 3 1 3 2 2 3 2 3 4 19 § 2.35 [ 2.3 JRoad decommission
3 |Road upgrades 1 0 1 2 1 3 8 3 2 3 2 3 3 4 20 §295] 1.1
4| Riparian forestry practices 0 3 4 0 3 12 4 3 4 4 3 3 1 22 3.4
4 |Road upgrades 3 0 2 2 0 3 10 3 2 3 2 3 3 3 19 2.9 .
4 [Landslide area protection (head wi 4 0 3 4 0 2 13 3 3 4 2 2 3 1 18 § 2.9 .4 |Landslide area protection
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Rating of Actions - Larson (0-4 scoring system)
Biol | Criteria Socio-E ic Criteria
Criterion weight 25%]25%[20%| 15%| 5% |10% 10%| 5% |[35%| 5% [30%|10%]| 5% Scores
2 : R Table M-15
g z E Prioritiza-
x . S .

|23 8la|2 : 8| g tion Score
28|z 3 8% |8 £ 2=
S1E15| |=2] |2|2|5|2|8 ik Results
£|3|8 218l el8l=|s|ElE|2 o3| Larson
sl8|lo|&(S|2|8)8|s|[s|¢E|el3 SI8 |8 :

s slelslslelel2ls|s|s|als|g|lx]215]5 Sub-basin

o0 1] 173 K= = =3 ° 173 D ‘D

& |Potential Action ElE&1E|s 58|88 |S[2]E[2[8]&]12]2 JapproachtoActon

1 |Culvert replacements (passagg 3 3 2 2 2 3 115} 3 2 3 2 3 3 3 |119)29 Culvert replacements (passage)

1_[Ditch maintenance 11 1ol 126223221 1]47]16}f235 tch maintenar e

1 |Implement farm plans 1 0 0 1 0 1 3 2 2 3 3 3 3 3 | 19 §2.85] 0.

1 [Large wood placement 1 0 3 2 1 2 9 3 2 2 2 2 3 3 [ 17 §2.25)| 1.4

1 [Levee removal 4 3 3 4 3 2 [19] 3 2 1 2 d 3 3 115016]33

1 |Levee setback 1 1 2 2 1 2 9 2 2 2 2 2 2 2 [ 14§ 2 |145

1 _|Riparian fencing 2 0 3 1 0 3 9 3 2 2 3 3 3 2 | 18 §2.55|1.55

1 _[Riparian planting 1 0 2 & 1] 31t 10:0:2 2 2 2 2 3 3 | 16 §2.15[1.45

1 [Road upgrades 1 0 1 2 0 3 7 3 2 3 2 3 3 4 | 20 §2.95|1.05

1 |Tide gate removal 4 4 2 4 3 2 19 ) 4 4 0 2 0 1 2 | 131 0.9]3.35

1 [Tide gate replacements (tribs) [ 1 2 3 2 d 2 11 2 2 3 2 3 2 37y 2.7

1 _|Water conservation 3 1 1 2 0 3 |5107°3 3 1 2 q 4 4 | 18§18 1.

1 |Wetlands restoration 4 4 4 4 | 4 3 12313 3 1 3 1 3 2 | 16 J1.65] 3.9 fWetlands restoration il

2 |Beaver encouragement 4 3 4 4 3 4 |22 4 3 1 3 1 3 4 119 3.7 [Beaver encouragement

2 |Channel reconfiguration 3 2 3 4 3 2 |17 3 3 1 3 1 3 2 | 16

2 |Ditch maintenance 1 1 1 0 1 2 6 2 2 3 2 2 1 4 | 16

2 |Implement farm plans 1 0 0 1 0 1 3 2 2 3 3 3 3 3119

2 |Large wood placement 3 1 3 2 1 3 113} 3 2 2 S 2 3 3 |18

2 |Off-channel features 1 2 3 1 2 1 10§ 1 1 2 2 2 2 4 | 14

2 |Riparian fencing 2 0 1 1 0 3 7 3 2 2 2 2 3 3 |17 R

2 [Riparian planting 4 0 2 3 0 3 112§ 3 2 2 3 2 3 3 |18 Riparian planting

2 |Water conservation 0 0 0 1 0 3 4 1 2 0 1 2 1 4 | 11 1. Water conservation

2 |Wetlands restoration 4 3 4 4 3 3 | 218 3 2 1 3 1 4 2 | 16 | 1.7 | 3.6 jWetlands restoration

3 |Beaver encouragement 4 3 4 4 3 4 | 22} 4 3 1 3 1 3 4 | 19 J1.85] 3.7 [Beaver encouragement

3 |Channel reconfiguration 3 1 3 4 3 2. ] 161 3 0 3 0 1 0 8 | 0.5 | 2.55fChannel reconfiguration

3 [Large wood placement 1 0 2 2 1 2 8 3 2 1 3 1 3 3 | 16 J1.65 d placement

3 |Riparian fencing 1 0 2 1 0 3 i 3 2 3 2 3 3 3 ]119)29 in

3 [Riparian planting 4 0 1 3 0 o f] 3 2 3 3 3 3 3 | 20 J2.95

3 |Road upgrades 1 0 1 2 0 3 i 3 2 3 2 3 3 4 | 20 §2.95

4 |Landslide area protection (heaq 4 0 3 4 0 2 |13 3 3 2 2 2 3 1 16 § 2.2

4 |Large wood placement Bl 2 2ty s 2213y 2] 3] 318123 ¥ cer gl

4 [Riparian forestry practices R N T R Y T T O I B R I 7 [

4 |Road upgrades i 0 1 2l ol 3] 73]l 23] 23] 3] 47]20]295[1.05JRoad up PSR
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Rating of Actions - Kentuck

(0-4 scoring system)

Biological Criteria Socio-Economic Criteria
___|Criterion Weight 25% | 25% | 20% | 15% | 5% | 10% 10% | 5% | 35% | 5% | 30% [ 10% | 5% Scores
=
5 z| & % % 3 2
n £ ° 2 o) 7} g o
g2 |2 . glz]|5 § 3
@ @ g 8 £ :
- 1 5| 2 3| 8| § < £ 2
S| 5| 2 g € e | 2 8 | 2 2 Bl =
& 8 8 s 5 o 9 T 5 = 5 [ @ 0,
s |lelwl2|28]l2l5)18|5| 838 5 i B e
c o o o = © c o o = E = 3 ] 2
8 sl 8| £|8|z2le|2)1s]|8)|¢% 8 [el 25 s
8 S| 8| E|S5|E|¢8 £13|8 S| B8] |z !
o o« = ] =) a o g w S S friagl T 4 = = proach to Action
1_[Culvert replacements (passage) 1) 1 2 1 3 3 2 3 3 3 29 3
1_|Ditch maintenance 1 1 1 2 2 2 3 1 4 2.35
[_1_[Implement farm plans 0 0 3 2.85 ent fi lans
Large wood placement 0 2 7 4 1.25 Large wood placement
Levee removal 4 3 4 4 18 2 1.6 | 2.95 [Levee removal
Levee setback 1 1 2 0 7 16 | 1.2 Jlevee setback
|_1_[Reshape stream channel 3 2 4 1 12 1.65 | 2.2 JReshape stream channel
Riparian planting 1 0 3 0 2 pd 1 3 4 16 1.9 1.1_JRiparian planting
Tide gate relocation 1 2 2 2 2 10 2 1 2 1 12 §1.35] 1.55 ITide gate relocation
Tide gate removal 4 4 1 4 3 2 18 3 3 0 3 0 4 1 14 § 1.05 ide gate removal
|_1_[Tide gate replacements 1 2 1 2 0 2 8 2 2 4 3 2 4 1 18 § 29
| 1 |Water conservation 0 0 0 1 0 3 4 1 2 0 1 2 1 4 11 J 1.15 | 0.45 jWater conservation
Wetland restoration 4 4 1 4 4 2 19 2 2 1 2 1 3 1 12 | 1.4 | 3.2 Jwetland restoration
_—[Eank resloping (no plant) 0 0 0 1 1 0 1 4 11 § 1.45[ 0.1 JBank resloping (no plant)
__lgeaver encouragement 4 15 4 3 4 17 | 1.75 | 2.25 JBeaver encouragement
| 2 [Reshape stream channel 4 12 3 2 1.65 Reshape stream channel
Culvert (fish pass) 2 14 3. 2:9 g (Culvert replacements (fish pass)
Culvert replacements (erosion 0 2 0 3 29 B s
Ditch maintenance 1 0 1 2 4 i 5
| 2 |Implement farm plans 0 0 0 3 0.5 -
Large wood placement 0 1 3 1.3 JLarge wood placement
|_2_|Off-channel features 2 1 4 4 1.25 JOff-channel features
Riparian fencing 0 0 6 3 2.55] 0.9 g F
Riparian planting 0 2 13 2. 255 2_JRiparian planting
Water conservation 0 0 0 0 4 0 1 1 4 1 1.15 | 0.45 JWater conservation
| 2 |Wetland restoration 4 3 3 1 15 1 2 1 3 2 1 16 | 2.9 jWetland restoration
2 |Willow wa_ll 3 0 2 3 i 4 13 3 2 1 3 2 3 3 17 11951 2.05 illow wa_ll
Beaver encouragement 3 1 4 15 4 2 1 2 1 3 4 7! I:Beaver encouragement |
Culvert (passage) 3 3 2 13 3 1 = 2 3 2 T [Culvert replacement (passage,
Landslide area protection 4 0 4 12 3 2 2 2. 2. .9
Large wood 1 2 11 3 2 3 B = 0 .9
Riparian forestry practices 0 2 4 0 il 2 2 3 i 5§19
| 3 |Road decommission 0 2 4 0 12 3 2 3 2 8§23
3 |Road upgrades 0 2 2 0 3 9 2 3 2 3 3 2 18 _J 285 |
| 4 [Bank resloping (no plant) 0 0 0 0 0 1 1 1 2 1 0 4 14145
|_4 [Beaver encouragement 3 1 1 4 3 15 4 1 4 7 4175
4 [Culvert replacements (erosion) 1 0 2 2 0 8 3 29
| 4 |Ditch maintenance 1 1 1 0 1 6 4
4 |Implement farm plans 1 0 0 1 0 3 3
4 _|Landslide area protection 4 0 2 4 0 2 12 1 3
4 _|Large wood placement 1 0 2 33 9 7
|_4 |Off-channel creation 1 2 1 1 7 4 4
| 4 |Reshape stream channel 4 3 4 3 18 2 6 ] 165
| 4 0 1 0 6 2 8 §255
| 4 ractices 0 4 [ 0 12 2 3 1 3 19
| 4 3 2 d 14 2 3 3 3 2.55 g
4 0 4 0 12 1 2 2 19 [Road decommission
[ 4 0 2 0 9 3 3 29 | 1.5 JRoad upgrades
4 |Water conservation 0 1 0 4 0 2 4 1.15
4 |Wetland restoration 4 3 2 1 2 15 2 2 1 4 2 6 §195] 29 IWetIand restoration
4 |Willow wall 3 0 3 1 4 13 2 1 3 2 3 3 7 11951205 WiI)owwa_H
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Table M-16
Prioritiza-
tion Score
Results
Kentuck
Sub-basin



Rating of Actions - Willanch

(0-4 scoring system)

Biol | Criteria ic Criteria
Criterion weight 25% | 25% | 20% | 15% | 5% | 10% 10% | 5% | 35% | 5% [30% | 10% | 5% Scores
3
@D ] o
¢ : z £
* o
‘ﬁ g § g =3 g .g § g
g15|8 o Slslelels ]| 3|8
el S o () s|ls|lelalB|lae|l5| 8|2 o
2 7 Rl - 2 ) 3| 6§ c = 5| £ o [k
5 211 213|ls|s|as 2|5 |2|5|1E|% S22
2 L L = =) 3 (1 = 8 ] a K% ° s =) =)
4 e S|8|E|s5|2|2|512|3|5|8|2|5|8|3)2|¢ .
o _|Potential Action o 4 =5 S S o 4 5 fiv] 3 = £ T o [ = = JApproach to Action
1 _|Culvert replacements (| 2 3 3 2 2 3 15 4 2 4 3 4 3 3 23 | 3.7 | 2.55 jculvert replact
1_[Ditch maintenance 0 1 2 0 1 1 5 2 2 3 2 2 1 4 16 §2.35| 0.8 §Ditch maintenance
1_|Implement farm plans 1 0 0 1 0 i 3 2. 2 3 3 3 3 3 19 §2.85) 0.5 §im r
1 _|Large wood placement 1 0 2 2 1 2 8 2 3 d 2 2 3 4 17 § 1.9 | 1.2 jLarge wood placement
1 _|Levee removal 4 3 3 4 2 2; 18 3 3 1 2 1 4 3 17 §1.75] 3.25 fLevee removal
1_|Levee setback 1 1 2 2 1 2 9 2 3 2 1 1 2, 2 13 § 1.7 [1.45
1 |Riparian fencing 1 0 1, 1 0 3 6 3 2 3 1 3 3 4 19 § 2.9 | 0.9 §F
1_|[Riparian planting 3 0 1 3 1 3 11 3 2 2 3 2 3 3 18 § 23 | 1.75
1 _|[Tide gate removal 4 4 4 4 4 2 22 3 4 0 4 0 4 i 16 §1.15] 3.8
1 _|Tide gate replacements 3 1 2 2 0 2 10 2 3 3 2 3 2 3 18 §275] 1.9
1_|Water conservation 0 0 0 1 0 3 4 1 2 0 1 2 1 4 11§ 1.15 | 0.45 jWater conservation
1 |Wetlands restoration 4 4 4 4 4 3 23 3 3 4 3 1 3 2 16 | 1.65] 3.9 fWetlands restoration
2 _|Bank resloping (no plant) 1 0 0 1 0 1 3 0 A 1 1 2 1 4 10 §1.35| 0.5 jBank resloping (no plant)
2_|Beaver encc ment 4 2 3 4 4 3 20 3 3 1 3 1 3 4 18 §1.75| 3.2 §Beaver encol
2_|Reshape channel 4 3 3 4 3 2 19 3 3 1 3 1 3 2 16 § 1.65| 3.3 JReshape channel
2 |Culvert re 3 24 2 2 1 3 13 3 2 3 3 3 3 3 20 Culvert rep (passage)
2 _|Ditch maintenance (fish-friendlier) 0 1 2 0 1 1 5 2 2 3 2 2 1 4 16 Ditch mai fish-friendlier)
2 farm plans 1 0 0 1 0 it 3 2 2 3 3 3 3 3 19 =
2 |Large wood g ment 1 0 2 2 1 2 8 3 2 i 2 2 3 4 17
2 _|Off-channel features 1 2 2 1 2 2 10 2 2 1 2 2 2 4 15
2 _|Riparian fencing 1 0 1 1 0 3 6 3 2 3 2 3 3 4 20
2 |Riparian planting 3 0 2 3 1 3 12 3] 2] 2 3 2 3 3 | 18
2 |Water conservation 0 0 0 1 0 3 4 1 2 0 1 2 1 4 11
2 |Wetlands restoration 4 3 3 4 3 3 20 3 2 1 3 1 3 2 15 3.4 jWetlands restoration
2 |Willow wall 3 0 2 3 1 3 12 3 2 2 2 2 3 4 18 1.95 -
3 |Beaver encouragement 4 2 3 4 4 3 20 3 3 1 3 1 3 4 18
3 |Reshape channel 4 3 4 4 3 2 20 3 3 1 3 1 3 2 16
3 _|Culvert (r 1 1 1 2 0 3 8 3 1 3 2 3 2 4 18
3 [Large wood placement 1 0 3 2 2 3 11 3 2 2 3 2 3 3 18
3 _|Riparian fencing 2 0 2 1 0 3 8 3 2 3 1 3 3 4 19
3 |Riparian forestry practices 4 0 2; 4 1 3 14 3 3 2 1 2 1 1 13
3 _|Riparian planting 1 0 2 3 1 3 10 3 2 3 3 3 3 4 21
3 |Road decommission 4 1 2 4 0 3 14 4 2 2 3 2 3 3 19
3 |Road upgrades 3 if 2 2 0 3 11 3 2 3 2 3 3 3 19
4 _[Culvert replacement (erosion) 1 T T [ B [ i e e I ) B R
4 |Culvert rep it (f 3 3 2 2 1 3 14 2 2 3 2 3 3 2 17 |} 2.75 2.55 jCulvert replacement (passage;
4 |Landslide area protection 4 0 2 4 0 2 12 3 3 2 2 2 1 1 14 2 | 2.2 JLandslide area protection
4 |Riparian forestry practices 4 0 2 4 1 3 14 3 3 2 1 2 1 i 13
4 |Riparian planting 2 0 2 3 0 2 9 2 i 3 2 2 1 4 15
4 |Road decommission 4 2 2 4 2 3 17 3 3 2. 2 3 3 4 20
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Table M-17
Prioritization
Score
Results
Willanch
Sub-basin



Rating of Actions - Echo (0-4 scoring system)
Biological Criteria Socio-Economic Criteria
Criterion weight 25% | 25% | 20% | 15% | 5% | 10% 10% | 5% | 35% | 5% | 30% [ 10% | 5% Scores
3
2 2
2 " S
g il g
il iz E1% 8 : §
81 :|2 z s|2]8|e2 8
HHEHNE IR 1k
5 Sl Elez|3ls|s|2 H g 3| £
& % i 2 = T > 8 & % =3 >
> s | 5| B 2| & H S 8 3| 2| 2 3
&_|Potential Action & 4 & S S a & &= & =, = 8 2 = Potential Action
1_|Large wood 1 0 0 2 1 6 2 2 4] 4 6 § 215| 0.8 fLarge wood placement
| 1 |Levee removal (includes tg removal 4 4 3 4 4 22 3 1 3 1 4 2 7 §175] 37 |Levee removal sincludes tg removal%
1_|Riparian fencing 0 0 0 0 4 1 i 4 2.85 | 0.45 JRiparian fencini
1_|Riparian planting 0 0 0 3 8 3 3 4 2 2.75 | 0.8 JRiparian planting
Tide gate relocation 2 2 2 2 4 14 3 2 1.6 1_[Tide gate relocation
Tide gate removal 4 4 3 4 4 21 3 3 4 1 1.75 Tide gate removal
Tide gate replacements 2 2 2 2 0 2 10 2 2 2 2 7.0 27 X ate.
Wetlands restoration 3 2 2 3 3 3 16 3 2 2 2 2 3 16 2.2 | 2.55 fWetlands restoration
2 _|Beaver enc 4 2 i 4 3 3 17 3 2 1 3 1 3 4 17 1.7 | 2.75 JBeaver encouragement
Culvert replacements (passage) 1 1 2 2 0 3 9 3 2 4 2 3 2 19 § 3.2 :
2_|Ditch mai 0 0 0 1 0 2 2 4 16 2.1
[ 2 [implement farm plans 1 0 0 Z) 0 1 2 19 | 2.85
Large wood 1 0 1 2 1 3 2 4 7 212
Off-channel features 1 1 1 1 1 1 i 4 4 11
Reshape channel 4 3 1 4 3 2 17 3 3 2 6 1
[ 2 |Riparian fencing 0 0 0 1 0 3 4 3 1 1 4 2i
2_|Riparian plantin 2 0 2 3 0 3 10 3 3 4 2 3
[ 2 [Wetlands restoration 4 1 1 3 2 3 14 3 2 6 1.95
Willow wall 1 0 1 3 0 3 8 3 2 2 3 4 18 2.3
|
3_|Culvert replacement (passage) 2 2 0 3 10 3 4 20 § 2.95
3 _|Landslide area protection (head wa 0 4 0 2 10 3 15 § 21
| 3 [Large wood placement 2 0 2 2 3 11 3 19 2.9 1.6
3 _|Riparian forestry practices 2 0 4 0 2 9 2 4 285 1.5
3 |Road decommission 4 0 2 4 0 3 13 3 2 2 2 1.9 | 2.3 JRoad decommission
3 |Road upgrades 2 0 2 2 0 3 9 3 2 2 3 2.9 1.5 JF
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Table M-18
Prioritization
Score
Results
Echo
Sub-basin



Appendix B — Channel Morphology

ey
o [@)] >
“3£_ 8
S c®o
oc@EF
ot o®@ =
S2363
Aquatic Habitat Study Reach
-~ - (&) Qo = = =
s |88 5 |5o|o8|58|58[58]58
® © 8 o @ oclCco|lTEo|lco|lco|Tco
= => |2 W o OF|F|FE|lFE|l - |-
W:D Ratio 13.5 8 6.3 9 33| 48 | 49 6 45 6
Valley Width Index 129 | 122 | 46 6.3 20 1127 ] 15 16 6.5 3
Active Channel :
Width (M) 184 | 74 42 3.7 2 28 | 25 3 28 | 2.7
Active Channel
Height (M) 1.4 1 0.7 0.4 06 | 06 |05 ]05] 05| 05
Floodprone
Width (M) 453 | 281 | 134 ] 6.2 60 62 | 46 | 45 |1 108 ]| 7.7
Floodprone
Height (M) 2.8 19 1.4 0.9 1.2 1.2 1 1 1 0.9
Valley and Channel FP1 | FP2 | FP3 | LC | FP3 | FP3 | MV ] FP3 | FP3 | MV
Morphology us CT CA| MV | US| US| CH|]US| US| CH
Stream Length (M)
(secondary & 2146 | 4518 | 515 | 1292 | 386 | 289 | 247 | 324 | 586 | 80
primary)
Stream Gradient
Average % 0 0.3 08 1 05| 2.1 67 | 1.3 1.3 1.2
Secondary Channel | (. | g3 | 17| 12 |03 | o |121| 15| 44 | 125

% Area (M?)
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L 2
o]
S3ED
=500
o w.m o
o= 0 =
SEES
Aquatic Habitat Study Reach
> -~
m x & .
rll rl o - S b = A m O O m) r-l
23(88 (22| =|288|85| 2| 2| 2| 2| 2| %5
SE|oF |83 S|os || | & o | £ 8F
W:D Ratio 22 52 | 44 6.1 89 154 | 9.8 7 75 | 2566 | 46 22
Valley Width Index 10 258 | 425 | 171 9 1.7 | 6.1 3 6.8 1.8 | 4.6 10
Active Channel
Width (M) 205 | 4.2 3.3 6.9 8.4 103 |42 | 35| 45 | 128 | 26 | 205
Active Channel
Height (M) 1.1 0.8 0.8 1.1 1 07 | 05105 ]| 06 05 | 05 1.1
Floodprone
Width (M) 68.7 | 414 | 30.7 | 14.7 | 38.7 17 59 | 56 | 1471179 | 11 68.7
Floodprone
Height (M) 2.2 1.6 1.5 2.3 2.1 14 1 1 1.2 1 1.2 2.2
Valley and Channel FP1 | FP3 | FP3 | FP3 | FP2 MV | MVIMV ]| FP3 | MV | FP3 | FP1
Morphology us us us us us CH CA | CA| US CH | US us
Stream Length (M)
(secondary & 3274 | 1375 | 2790 | 1182 | 2838 | 1161 | 687 | 147 | 529 | 255 | 323 | 3274
primary)
Stream Gradient
Average % 0 03 0.5 0.7 0.7 18 | 28 | 24| 1.8 0.8 1.8 0
Secondary Channel | 4,7 | 44 | 05 | 06 | 65| 06 |28 |18| o |09 | 00| 117

% Area (M?)
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Table M-21
Larson Sub-
Basin Channel
Morphology

Note: In the Larson sub-basin, some of the Channel Habitat Type data,
used in Valley and Channel Morphology codes, erroneously reports the
channel is constrained by terraces, where it is actually constrained by

landuse (dikes).
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% Area (M%)

bm
N m w
NP2 E o
S50
©@2cs
o C n =
o
Seams
Aquatic Habitat Study Reach

ﬂm | | = |

[ — [ [ Q -

E|l s | = |s@|c8|8|05108|08| 2| 2| ¢

s | = | =8| |s8|E2|Ffe|FEe| | £ | &
W:D Ratio 127 |1 642 | 75 43 108 | 157 | 136 | 112 | 16.3 | 93 | 15.1 1 20.3
Valley Width Index 2 194 | 20 | 125 | 6.9 1.8 5 2 15118 ] 38 ] 22
Active Channel )
Width (M) 35 | 226 | 45 58 88 59 3.1 28 33 |35 ]| 45 49
Active Channel
Height (M) 0.3 03 | 06 | 08 0.9 0.4 02 103 ]02)|04}03]03
Floodprone
Width (M) 49 | 245 | 83 | 281 | 28.2 75 3.8 4.3 43 | 56 | 59 5.9
Floodprone
Height (M) 0.6 0.7 1.2 1.5 1.7 0.8 051 05|04 |]08]06 ]| 05
Valley and Channel MV | FP1 | FP3 | FP3 | FP3 Mv MMIMM| MM | MV]| LM MC
Morphology CH CL CL CL CT CH AT | CH | CH |CH ]| AT | CH
Stream Length (M)
(secondary & 706 | 1875 | 689 | 2770 | 2450 | 3461 | 505 | 203 | 583 | 198 | 624 | 380
primary)
Stream Gradient
Average % 33 00 | 00| 00 0.5 1.8 251 20| 20 |42 ] 07 | 30
Secondary Channel | 4, | 44 09| 80 [ 13 | 10 | 00 | 00 | 04 |00 |118] 08
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[T
S E
38 < [@)]
N eco
=>=oc0Oo
25ES
o=935
RN
Aquatic Habitat Study Reach
Eo|5e|5C|5E|SE 5 5|5 |se 5|t |E [5e|Bx|E |22|eE]| < | w
g (22|22 [=8|=8|22|=8|=28|=28 |28 |5 5|22 |23 5 |Fe|hel o | 2
~3|52|52|{52|c2|c2|c2|c2|c2|s2 ||| (R ||l |3 £ | £
W:D Ratio 53 92 1 83 |105|17.71145} 85 | 9.1 9 9.2 84 111911691154 |192 184111 ] 99 34
Valley Width Index 10 86 | 9.2 7 47 | 38 | 43 3 8 42 41 1.8 2 25 | 2.2 1.8 2 2.3 15
Active Channel
Width (M) 6.8 36 | 43 5 6.8 6 37 | 29 | 2.2 2.3 58 9.4 53 32 | 106 | 4.1 52 44 24
Active Channel
Height (M) 56 04 05| 05 ]| 04 04 05| 03] 03 03 0.7 2.1 0.3 02| 07| 02 05| 04 0.7
Floodprone
Width (M) 247 | 5.7 83 | 106|121} 7.3 7.1 4.4 34 4 16.1| 152 | 6.9 4 184 | 55 8.1 53 3.6
Floodprone
Height (M) 25 0.8 1.1 1 09 09 | 09 14 | 05 06 1.4 1.2 06 0.5 13 ] 05 1 09 1.7
ValleyandChannel | FP3 | LM | IM | M| IM | M MM [ MM | MM | MC | MM { MV | MV | MV | MV | MV | MV | MV | SV
Morphology Us CT CcT AT AT AT AT AT AT AT AT CH CH CH | CH CH CH CH CH
Stream Length (M)
(secondary & 2496 | 719 | 646 | 288 | 686 | 860 | 893 | 727 | 214 | 1116 | 633 | 1069 | 732 | 843 | 477 | 175 | 479 | 160 128
primary)
Stream Gradient 0.20 | 030 | 0.50 [ 050 | 1.10 | 1.80 | 3.50 | 450 | 4.70 | 6.40 | 2.30 | 2.40 | 2.30 | 1.60 | 3.10 | 1.70 | 4.60 | 6.40 | 11.90
Average %
Secondary Channel
.x.>qom=<3 25 0.1 00 ] 07| 43| 32} 35 1.2 1.9 2.7 32 1.3 2.7 14 | 23 | 00 | 31 33 58
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Aquatic Habitat Study Reach Table M-24
Echo
Sub-Basin

o - 5 5 o Channel
g k) o § 'g ‘é o Morphology
S s e |acd |8

W:D Ratio 6.7 5 6.7 13.1

Valley Width Index 99 | 227 | 76 1.2 2.3

Active Channel

Width (M) 8 23 | 45 | 467 | 5.8

Active Channel

Height (M) 12 | 05 | 1.7 2.2 04

Floodprone 126 | 43 | 7 | 527 | 97

Width (M) ' ' ) :

Floodprone 0.8

Height (M) 24 | 09 | 15 4.4 M

Valley and Channel | FP3 | FP3 | FP3 | AF | MC

Morphology CT | CT | CT CH CH

Stream Length (M)

(secondary & 319 | 475 | 469 | 317 | 905

primary)

Stream Gradient

Average % 0.20 | 0.10 | 0.70 0 1.50

Secondary Channel

% Area (M?) 2.1 0 0.4 NA 26
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Channel Morphology Definitions

The W:D Ratio is the width to depth ratio average of the reach repre-
sented.

Valley Width Index is estimated by dividing the average Active Channel
Width into the average Valley Floor Width.

Two valley and channel morphology codes are given for each reach.
These codes are Channel Habitat Types (CHTSs), as described by the
Oregon Watershed Assessment Manual (OWEB, 1999), as well as
Channel Morphology as described by the ODFW aquatic habitat survey
protocol (Moore, et al., 2004).

The Active Channel Width is described as the distance across channel at
“bank full” flow. The Active Channel Width is used to determine the
size of the stream. This data is used to find the ODFW benchmark
depth levels for pools.

Bankfull Flow is the level that the stream flow attains every 1.5 years on
average.

The Active Channel Height is the vertical distance from the streambed
to the top of the active channel. This measurement is taken in fast wa-
ter units or at pool tail crests.

The Floodprone Width is the distance across the stream channel and
/or unconstraining terraces at Floodprone Height, which is determined
by doubling the active channel height.

The main stream channel is defined as the primary channel, and all

other off-channel units, such as alcoves, isolated pools, tributary units
and backwaters are defined as secondary and tertiary channels.

Coos Bay Lowland Assessment Appendices 250



Appendix C — Fish Life History

0T L
e Y— ] L =
LeZ50HBvE 5
L= o np E -C Pz
=TLcoO s< I
oldoegegsE S
S82EEc 5880
FOJa<wnckFa 2
Young Young
Adult Spawning Eggsin | in Freshwater | Migrate Time in Time in | Aduit Wt.
Species Return | Location Gravel’ | Stream | Habitat Downstream Estuary Ocean (avg.)
Coho Tributaries, _
Oncorhynchus .ﬁ_u%h ) M%mm__mhﬂ .w Mwﬂwﬂwm mm ) 1+ yrs main-stem, M,mmh y qw_ ul Few days 2yrs 5-20 Ib (8)
kisutch v slack water
Chinook (spring) J . Main-stem
an - Main-stem large July - Mar — Jul Days -
Oncorhynchus . 1+ yrs large and nd 2-5yrs 10-20 Ib (15)
tshawytscha July and small rivers Jan small rivers (2" yr) months
Chum Coastal rivers and s
Sept - Sept - Days- Little time in | Shortly after ) E
Oncorhynchus Jan streams lower Mar weeks fresh water leaving gravel 4-14 days 2.5-3yrs
keta reaches
Steelhead (winter) : . . ) _
Oncorhynchus w_%u Tobutares, o ers feb 1-3yrs | Tributaries mmn E,_c_ Lessthana | 14ys | 52810 (®)
mykiss ’
Coastal Cutthroat
Trout Jul - Tiny tributaries of Dec - 1-3yrs . . Mar — Jun Less than a A 054 Ib (1
Oncorhynchus Dec coastal streams Jul (2 avg.) Tributaries ﬂa 4" yr) month 0.5-1yr ’ (1)
clarki

1 Life history patterns vary — fish in each watershed may have unique timing and patterns of spawning, growth, and migration.
2 The eggs of most salmonids take 3-5 months to hatch at the preferred water temperature of 50-55° C; steelhead eggs can

hatch in 2 months.

(Table adapted from the Oregon Watershed Enhancement Board Watershed Assessment Manual)
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Appendix D - Solar Load Reduction

Potential Reduction

Current and potential shade values for each stream (weighted average
of reaches) were calculated using the SHADOW model. Inputs to the
model include data describing the existing conditions (tree height, tree-
channel distance, canopy overhang, canopy density, valley morphology,
and aspect) to calculate current shade. The model calculated potential
shade using estimates for climax vegetation characteristics along with
known features (aspect and valley morphology). Appendix A - Riparian
Shade, provides more details on using the SHADOW model.

Solar Load (gigacalorie per day) kcal/day/ft
Restored Potential Potential
Current Full Poten- Potential Reduction Load Re-
Stream Unshaded Shade tial Shade Reduction % duction/ft
Bear
Creek 98.0 39.5 2.5 37.1 94% 1191.8
North
Slough 478.7 387.8 76.6 311.4 80% 7395.7
Palouse
Creek 525.4 243.7 34.2 209.9 86% 2928.4
Larson
Creek 481.6 315.5 82.3 233.3 74% 3978.4
Sullivan
Creek 48.6 14.9 0.7 14.3 96% 1148.5
Kentuck
Creek 530.3 220.9 55.6 165.7 75% 2613.3
Mettman
Creek 95.5 41.3 4.7 36.5 88% 1624.8
Franson
Creek 66.0 10.0 1.9 8.2 82% 550.1
Willanch
Creek 269.6 141.6 20.7 121.6 86% 2237.7
Johnson
Creek 45.3 7.0 0.4 6.7 95% 720.0
Echo
Creek 56.5 9.5 4.3 5.3 56% 488.2

Table M-26, above, displays various shade values and the potential so-
lar load reduction for each assessment stream. The ‘unshaded’ values
are gigacalories/day of solar energy load that would warm the stream if
no shade were present. In this case, North Slough, Palouse, Kentuck
and Larson Creeks would receive the most solar load. The ‘current
shade’ values are gigacalories/day that are currently loading the stream
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Lowland
Streams
Potential
Solar Load
Reduction



under existing shade conditions. Currently, North Slough and Larson
Creeks are receiving the most solar load, with very little shade cover.
The ‘restored full potential shade’ values represent the solar loading
under potential shade conditions. Potential shade is the shade that
would be created if native trees were allowed to populate the riparian
area unhindered by human impacts. These values show that even with
full potential shade there is some amount of solar loading due to stream
width, orientation, and potential shade densities.

Figure M-2
Potential Load
Reduction

Potential Load Reduction
With Climax Riparian
Vegetation
(Kcal/day/ft)

0-500
N

500 - 1000

/\/ 1000 - 1500
N

1500 - 2500
2500 - 4000
4000 - 6000
6000 - 8000

1 0 1 2 Miles 8000- 10000
™™ s %10000 - 13000

The ‘potential reduction’ values represent the change in solar load be-
tween current shade conditions and potential shade conditions. These
values are also displayed spatially in Figure M-2, above.
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On a typical stream, the majority of heat gains come from air tempera-
ture and insolation, both of which are directly affected by solar load
amounts. Therefore, restoring the riparian canopy in the upper stream
reaches with high reduction potential should reduce stream tempera-
tures. Potential reduction in percentages and per linear stream foot
should be considered when making riparian management decisions.
These values indicate those streams that are most vulnerable to solar
loading and where riparian planting will be the most effective per foot
for reducing stream temperatures. As indicated in Table M-22 above,
Sullivan, Bear and Johnson Creeks (all major tributaries) have the
highest potential for solar load reduction as a percent change. North
Slough and Palouse Creeks also have high potential for solar load reduc-
tion per stream foot.

Riparian Planting

Coos WA calculated future shade resulting from a variety of hypotheti-
cal planting techniques shown in Table M-28. The estimated input val-
ues used in calculating the resulting shade, using the SHADOW model,
are shown in Table M-27.

Table M-27, shows the percent of shade on stream channels produced
from planting techniques that differ in their tree species, buffer width,
stream orientation, active channel width, and growth stage. (Column
headings are defined below, see indent.) Comparison of these scenarios
leads to can help riparian managers plan the most effective actions for
temperature reduction. Managers should note that potential shade val-

Species type and buffer width
Willow/

Willow | Hardwoods | Hardwoods | Hardwoods/

ACW | Measurement 15' Willow 15' 15' Conifers 35'
Overhang, % of ACW 50 50 0 50
Tree Height (ft) 15 25 25 25
10ft | Bank Slope® 45 45 45 45
Tree-Channel Distance (ft) 1 1 5 1
Shade Density % 80 65 40 70
Overhang, % of ACW 50 50 50 50
Tree Height (ft) 15 50 50 50
20 ft | Bank Slope° 45 45 45 45
Tree-Channel Distance (ft) 1 1 5 1
Shade Density % 90 65 50 70
Overhang, % of ACW 50 75 75 75
Tree Height (ft) 15 70 70 70
30ft | Bank Slope® 45 45 45 45
Tree-Channel Distance (ft) 1 1 5 1
Shade Density % 95 70 60 80
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Table M-28
Percent
Shade
Produced
From
Planting
Techniques

ues can often be attained in a shorter time period by planting native
species other than the historical climax vegetation — i.e., use of willow
cuttings can reduce the time needed to produce potential shade.

Table M-28 demonstrates that, for all stream channel widths, hard-
woods/willow and willow/hardwood/conifer plantings provide a high
percentage of shade the quickest and that increases through the years.
On a 10 foot channel width, these two types provide almost complete
shade in thirty years. Willows would provide shade the fastest, being
nearly fully grown by ten years, but with a lower shade percentage and
little increase with age. Hardwoods provide the lowest amount of early
shade, but by twenty years have exceeded the shade provided by wil-
lows, and are close to the willow/hardwood/conifer percentages after
thirty years.

Planting 10 year growth 20 year growth 30 year growth
ACW | Technique Diag. NS EW Diag. NS EW Diag. NS EW

Willow 15' 77 63 79 78 64 79 79 65 80

Hardwoods/

willow 15' 89 83 90 92 93 92 97 100 | 95
10ft Hardwoods

15' 69 52 73 85 82 86 94 96 95

Willow/

Hardwoods/

Conifers 35’ 83 73 83 92 92 91 97 100 | 95

Willow 15' 48 35 57 50 36 59 52 37 61

Hardwoods/

willow 15' 67 51 71 80 69 80 90 91 89
20ft | Hardwoods

15' 40 28 48 69 48 71 84 79 83

Willow/

Hardwoods/

Conifers 35’ 60 42 65 78 66 79 89 88 87

Willow 15' 33 24 39 35 24 41 36 25 43

Hardwoods/

willow 15' 48 36 56 69 48 70 83 77 82
30ft | Hardwoods

15' 2 19 33 54 33 60 74 57 75

Willow/

Hardwoods/

Conifers 35’ 42 29 49 67 46 69 80 70 80

ACW: Active Channel Width - distance across channel at “bank
full” flow.

Diag.: Diagonal orientation of the stream in relation to the
sun’s path from east to west. Same results for 45° northeast or
1359 northwest.

NS: North-south orientation of the stream.

EW: East-west orientation of the stream.

Coos Bay Lowland Assessment Appendices 255



Table M-29
Coho Smolt
Production
Total Intrinsic
Potential for
the Lowlands
Sub-basins

Appendix E — Lowland Streams In-
trinsic Potentials

Intrinsic Kentuck/ North

Potential Echo Mettman Larson Slough Palouse | Willanch Total
g&ct’igfro' 2,191 | 135,417 | 125,867 | 140,438 | 141,765 | 61,622 | 607,300
Adults (1% -

Low Ocean 22 1,354 1,259 1,404 1,418 616 6,073
Survival)

Adults (10% -

High Ocean 219 13,542 12,587 14,044 14,177 6,162 60,730
Survival)
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