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SECTION I. SYNTHESIS AND RECOMMENDATIONS

CHAPTER 1. SUMMARY

The purpose of this watershed assessment is to evaluate the current conditions of the South
Santiam Watershed and to provide recommendations that address the issues of water quality,
fisheries and fish habitat, and watershed hydrology. This assessment was conducted following
the guidelines outlined in the draft Governor’s Watershed Enhancement Board (GWEB)
watershed assessment manual (Oregon Watershed Assessment Manual (OWAM)).

The South Santiam River drains approximately 1,040 square miles and is a primary tributary
to the Willamette River. The South Santiam River watershed is situated in the Western Cascades
and flows into the Willamette Valley. The River runs approximately from east to west, with
steep mountainous terrain comprising the eastern 80% of the watershed. The western 20% of the
watershed leading to the Santiam River and ultimately the Willamette River, is comprised of a
floodplain dominated by grass seed farming and urban/rural development. The basin ranges in
elevation from 220 feet to approximately 5,721 feet.

The South Santiam watershed was divided into an upper section (Headwaters, Quartzville,
Middle Santiam and Foster watersheds) and a lower section (Lower South Santiam, Crabtree,
Thomas, and Wiley subwatersheds) due to ecological differences such as ecoregion,
management, and elevation.

The assessment was conducted in six parts including Channel Habitat Typing, Channel
Modification, Riparian, Water Use and Hydrology, Fisheries, and Water Quality. Following is a

summary of results from each of the sections.

1.1 Channel Habitat Types

Stream channels were broken into channel habitat type (CHT) categories based on the
OWAM protocol. Categories were based on stream geomorphic structure including stream size,
gradient, and side slope constraint. Realizing that even under pristine conditions salmonids are
not evenly distributed throughout a watershed, this classification system was designed to identify
portions of the watershed that have the highest potential for fish utilization (GWEB, 1998).

In general, stream geomorphology in the South Santiam watershed demonstrates a broad

range of characteristics providing diverse habitat potential for salmonids. Channel habitat types
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range from low gradient streams with large floodplains to steep, constrained headwaters. There

is a large amount of potential salmonid habitat in the South Santiam Watershed.

1.2 Channel Modification

In-channel structures and activities such as dams, dredging or filling can adversely affect
aquatic organisms and their associated habitats by changing the physical character of the stream.
These changes can ultimately lead to a change in the community composition of instream aquatic
biota. The purpose of this channel modification inventory is to assess the extent and location of
in-channel activities in the watershed. Channel modification activities outlined in this section
when overlaid with the channel habitat types (CHT) can address how human-created channel
disturbances affect channel morphology, aquatic habitat, and hydrologic functioning.

Channel modifications that were identified were concentrated in the lower basins and were
typically associated with agricultural and developed land use categories. The majority of channel

modifications identified were flood protection and mining.

1.3 Riparian

Riparian zones are the areas along streams, rivers and other bodies of water where there is
direct interaction between the aquatic and terrestrial ecosystems. The riparian zone ecosystem is
one of the most highly valued and highly threatened ecosystems in the United States (Johnson
and McCormick 1979, National Research Council 1995 in Kauffman et al. 1997). Riparian
vegetation is one of the most important elements of a healthy stream system, providing several
functions that aid in maintaining ecosystem health.

Typically, the higher elevations of the lower South Santiam watersheds are mainly mature,
dense forest, while the lower elevations are mainly grass and shrub and mature, sparse forest.
Road crossings are the main reason for lack of continuity in the lower South Santiam watersheds
with the most discontinuous watersheds being the lower elevations of Noble Creek, Hamilton
Creek, and the Mainstem South Santiam watersheds. The majority of narrow buffers occurred in
the lower elevation subwatersheds (Lower Thomas Creek, Noble Creek, Lower South Santiam)
where the greatest amount of agriculture occurs.

In summary, the poor riparian areas are mainly in the lower elevations of the watersheds

where there is the largest amount of agricultural land use. These riparian areas are characterized
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by narrow, discontinuous riparian zones that are often dominated by grass and shrub vegetation.
The headwaters are typically associated with managed forest lands in good condition with wide
buffers and mature stands of conifers and hardwoods. However, there were several clearcuts

where the riparian area did not appear to remain intact.

1.4 Water Use and Hydrology

Both natural and human-induced changes in vegetation and soil compaction can have large
impacts on the hydrology of a watershed. Some examples of human activities that can impact
watershed hydrology are timber harvesting, urbanization, conversion of forested land to
agriculture, and construction of road networks. These types of changes in the landscape can
increase or decrease the volume, size, and timing of runoff events and affect low flows by
changing groundwater recharge.

The most notable impact on the South Santiam River’s hydrology has been as a result of the
construction of Foster and Green Peter Dams. These two dams have increased low flows in the
South Santiam River below Foster and reduced flood frequency and intensity, allowing
encroachment of the flood plain by developments and agriculture.

Water is withdrawn from both surface and subsurface water supplies within almost all the
watersheds in Oregon. Much of this water is for beneficial uses, such as irrigation, municipal
water supply, and stock watering. When water is removed from these stores, a certain percentage
is lost through processes such as evapotranspiration. Water that is “consumed “ through these
processes does not return to the stream or aquifer, resulting in reduced instream flows. Reduced
instream flows can adversely affect aquatic communities that are dependent upon this water. In
fact, the dewatering of streams has often been cited as one of the major reasons for salmonid
declines in the state of Oregon.

Water availability was assessed by ranking subwatersheds according to their dewatering
potential (Table 1.1). Dewatering potential is defined as the potential for large proportions of
instream flows to be lost from the stream channel through consumptive use. The dewatering
potential was greatest in the subwatersheds with large amounts of irrigation withdrawals (Table
1.1). The lower elevation watersheds have the greatest potential for dewatering, including Neal,

Thomas, Ames and Crabtree Creeks. The mainstem South Santiam River is mitigated by
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Table 1.1. Dewatering potential and associated beneficial uses in the South Santiam watershed for the
low flow months.
Water Availability Avg. Percent Dewatering
Rank* Watershed Withdrawn** Dominant Water Use Potential
1 Neal Cr. @ mouth 41% Irrigation, Power, Domestic High
2 Thomas Cr. @ mouth 40% Irrigation, Power, Domestic High
3 Ames Cr. @ mouth 36% Municipal, Manufacturing High
4 S. Santiam R. @ mouth 32% Power, Irrigation, Municipal High
5 Crabtree Cr. @ mouth 31% Irrigation, Power, Fish High
6 Hamilton Cr. @ mouth 17% Irrigation Moderate
7 McDowell Cr. @ mouth 12% Irrigation Moderate
8 S. Santiam R. @ Waterloo 8% Power, Irrigation, Municipal Low
10 Wiley Cr. @ mouth 1% Fish, Fire Protection Low
9 Middle Santiam @14186500 1% Fish Low
12 S. Santiam R. @ Cascadia 0% Fish, Domestic Low
11 Little Wiley Cr. @ mouth 0% Fish, Fire Protection Low
*  Based on percent water withdrawal.
**  Average of low flow months (June, July, August, September, October).

controlled releases from Foster and Green Peter Reservoirs and therefore is not of immediate
concern for dewatering.

Dewatering of streams has often been cited as one of the primary reasons for reductions in
salmonid counts. Dewatering has the potential to affect two endangered species (winter
steelhead and spring chinook) in the South Santiam watershed. The number of months that there
is a high dewatering potential during different life stages of winter steelhead and spring chinook
are presented in Table 1.2. Stream dewatering has the potential to affect both the migration and
adult runs of both species.

Getting appropriated water back into the stream channel can be a difficult process. The
Oregon Water Resources Board offers several programs including water right leasing and
conversion in an attempt to put water back into the stream channel. However, much of this water
has high economic value to its user, generating a demand for the water. Alternatives should be

identified to conserve water, especially in streams with a high dewatering potential.
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Table 1.2. Potential effects of dewatering on the life cycles of native winter steelhead and
spring chinook.

Number of Months Water Withdrawals exceed 10% of Natural

Stream Flow
Spring Winter Spring Chinook Winter
Water Chinook Steelhead Young Steelhead Young

Availability Fish Adult Run Adult Run Migration Migration

Watershed Presence (Jan-July) (Nov-Jun) (Mar-July) (Mar-Jun)
Neal Cr. S A 2 1 2 1
Thomas Cr. C,S A 2 1 2 1
S.SantiamR. | C, S, A 6 5 5 4
Ames Cr. A 2 1 2 1
Crabtree Cr. C,S A 2 1 2 1
Hamilton Cr. S A 1 0 1 0
McDowell Cr. | S, A 1 1 0

C=spring chinook, S=steelhead, and A=anadromous

1.5 Fisheries

Fisheries within the South Santiam watershed have undergone significant changes during the

twentieth century. The types of fish present and their locations have been altered from historical

conditions in the watershed. Arguably, the most significant activities to affect the fisheries

during the last one hundred years are habitat modifications and hatchery programs.

Winter steelhead and spring chinook salmon occurred historically above the Willamette Falls

and are the only two anadromous fish native to the South Santiam watershed. Both of these

species have recently been listed as threatened under the endangered species act. Summer

steelhead, fall chinook salmon, kokanee, and coho salmon did not historically occur above the

falls, but were introduced through hatchery programs at different times during the century. Of

these introduced species, only coho have failed to establish in the watershed. Coho are not

present today. Not only have hatchery runs been introduced but a warm water fishery has entered

the South Santiam watershed where historically, there was no warm water fishery (WNF 1995).
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The South Santiam Watershed is home to the remnants of a run of wild winter steelhead
which, prior to construction of Green Peter and Foster dams, numbered in excess of 2600
returning adult fish (WNF, 1996). Historically, spawning by native winter steelhead in the entire
Upper Willamette River was concentrated in the North and Middle Santiam River Basins (Fulton
1970). As much as eighty-five percent of the historical spawning area in the Middle Santiam for
native winter steelhead was blocked by the construction of Green Peter Dam (WNF 1995). Sixty
percent of the run which spawned in the Middle Santiam no longer exists, as no adults pass over
Green Peter. Of the other 40% of the historic run only two to three hundred adults pass over
Foster and into the South Santiam watershed to spawn each year. Counts of winter steelhead
from 1973 to 1996 at Foster Dam suggest a relatively stable population below Foster Dam, with
the exception perhaps of the last several years. This population of winter steelhead has been
relatively free from the influence of hatchery fish except during a period of time from 1982-88
when late-run hatchery fish from the North Santiam (Marion Forks Broodstock) returned to the
basin (ODFW 1997).

The fisheries interactions in the Willamette Basin are complex due to difficulties in
identifying distinct populations. Connection with the Columbia River as well as historical
connections with coastal basins through stream capture and headwater transfer events contributes
to this complexity (Minckley et al. 1996). Hatchery programs and fish ladders constructed as
early as 1885 at Willamette Falls to aid the passage of anadromous fish have complicated native
anadromous fish presence even further (Bennett 1987, PGE 1994). There may be undue
competition due to overlapping life cycles.

Long term habitat changes have affected the salmonid fishery. Bottom et al. (1985)
identified specific factors affecting salmon habitat in various areas of Oregon that apply to the
South Santiam watershed. They include streamflow and temperature problems, riparian habitat
losses, and instream habitat degradation. Bottom et al. (1985) contend that in the Willamette
Valley temperatures and stream flows reach critical levels for salmonids in places where there are
significant water withdrawals or removal of streamside vegetation. They also conclude that
splash dams, debris removal and stream channelization have caused long-term damage to
salmonid habitats.

The construction of Green Peter and Foster dams have changed the hydrology of the South

Santiam River. Flows have increased in the late summer and fall, changing water temperatures.
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Spring and early summer temperatures are colder, which delays juvenile chinook growth, while
fall temperatures are warmer, which accelerates egg development and advances emergence times.
These changes are thought to have decreased egg-to-smolt survival of spring chinook naturally
spawning in the mainstem South Santiam River (ODFW 1995). Construction of the dams may
have also blocked passage of steelhead into Ames Creek by diminishing floods which historically
brought stream flows high enough for salmonids to pass the falls at the mouth of Ames Creek.

Subwatersheds were ranked for potential fish habitat restoration based on several factors.
First, conditions were summarized in terms of potential fish habitat, riparian conditions,
dewatering potential, channel modification activities, water quality, and blocked habitat ( Table
1.3). Subwatersheds that fell in the moderate category for the majority of these issues were put
into a Priority | category. Next, other agency documents were used to identify important fish
habitat areas, including the Middle Santiam Watershed Analysis (WNF 1996), South Santiam
Watershed Analysis (WNF 1995), and the Willamette River/Sandy River Guide to Restoration
Site Selection (ODFW 1998).

Priority |

Priority | watersheds are defined as those watersheds where we believe that restoration is
feasible and will have the highest chance for success. Ranking of these watersheds considered
information from other documents that include these watersheds as high priority for restoration
activity, such as the watershed assessments from the BLM, USFS, and ACOE. Other factors
used in prioritization were general riparian condition (where information is available),
dewatering potential, potential fish habitat, modification, existing anadromous fish usage (where
information is available), and blocked habitat. Priority | watersheds are those which exhibit
relatively intact riparian zones, moderate water quality, moderate dewatering potential, and a
large potential for providing fish habitat. Although much of the habitat has been degraded in
these watersheds, restoration activities have a high probability of success.

Hamilton, McDowell, Ames, Wiley, Little Wiley, South Fork Wiley, Moose, and Canyon
Creeks and Soda Fork are Priority | watersheds. These watersheds had low dewatering potential
and fair to good fish habitat conditions. Moose and Canyon Creeks and Soda Fork were
identified as important refugia and spawning areas for native winter steelhead and spring chinook
(WNF 1995, ODFW 1998). Improving the habitat in these watersheds will provide additional
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Table 1.3.  Prioritization of subwatersheds for restoration activities focused on fisheries and fish
habitat.
Potential
Fish Mean # Blocked
Habitat Riparian | Dewatering | Channel [ Water | Habitat
Subwatershed (miles) Score Potential Mods. | Quality | (miles) | Priority
Little Wiley Cr. 13.2 NA Low 0 Temp. ? I
SF Wiley Cr. 18.7 NA Low 8 Temp. ? I
McDowell Cr. 41.1 Fair Moderate 1 Temp. ? I
Ames Cr. 185 Fair High 22 Temp. ? I
Hamilton Cr. 61.6 Fair Moderate 2 Temp. ? I
Wiley Cr. 20.5 NA Low 0 Temp. ? I
Lower Thomas Cr. 87.5 Fair High 8 Temp. ? I
Canyon Cr. 24.9 NA Low 0 Temp. ? I,P
Soda Fk. 6.7 NA Low 0 ? ? I,P
Moose Cr. 11.7 NA Low 0 ? ? I,P
Lower South 104.4 Fair High 82 Temp. ? I
Santiam River Bacteria
Neal Creek 32.7 Good High 1 Temp. ? I
Noble Cr. 70.4 Fair High 25 ? ? I
NF Crabtree Cr. 18.8 Good Low 4 ? ? I
Beaver Cr. 66.9 Fair High 0 Temp. ? I
Lower Crabtree Cr. 109.8 Good High 58 Temp. ? I
SF Crabtree Cr. 17.2 Good Low 0 ? ? I
Upper Thomas Cr. 58.1 Good Moderate 8 ? ? I
Foster 52.5 NA Low 162 ? ? I
Upper South 17.0 NA Low 14 ? ? I
Santiam
SF South Santiam 22.9 NA Low 3 ? ? 1
NF Quartzville Cr. 19.6 NA Low 3 Temp. All I
SF Quartzville Cr. 23.7 NA Low 0 Temp. All I
NF Middle 14.8 NA Low 0 Temp. All I
Santiam
Quartzville Cr. 16.4 NA Low 6 Temp. All I
SF Middle Santiam 24.7 NA Low 1 Temp. All I
Green Peter 38.4 NA Low 4 Temp. All I
Middle Santiam 24.0 NA Low 0 Temp. All I
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habitat and refugia and an improved corridor to spawning grounds above Foster Dam. Many of
these watersheds are only moderately altered through agriculture and land forming practices.
South Fork Crabtree, North Fork Crabtree, Neal, Upper and Lower Thomas, and Beaver
Creeks are also categorized as Priority | due to existing fish runs. They were characterized by a
high potential to be dewatered. The lower portions are highly altered for agricultural practices.
The headwaters have good fish habitat conditions, but the corridor to these areas is highly
degraded. There is also a high potential for blocked fish passage in areas such as the push-up
dam at the Lacomb Irrigation District and the district’s hydropower dam on Crabtree Creek.
There is evidence that the water quality (bacteria, nutrients, temperature) is poor in these areas as

well.

Priority 11

Priority 11 watersheds are those watersheds for which restoration is believed to be feasible
but with high cost and/or high failure rate probability. Most are characterized by highly degraded
stream reaches, large percentage of the lands have been modified, high dewatering potential,
degraded riparian conditions, or poor water quality. These watersheds have the potential to
provide important fish habitat, but the issues are diverse and restoration is more complex. Most
include heavy agricultural activity.

Foster, Upper South Santiam, and SF South Santiam are all categorized as Priority Il. These
basins are mostly federal lands and consequently are managed according to federal practices and
management plans. Therefore, these watersheds are seen as a lower priority for the watershed
council under the assumption that restoration is currently being conducted by the managing

federal agencies.

Priority 111

Priority I11 watersheds are those which are blocked from anadromous fish passage and
therefore no longer provide anadromous fish habitat. These include the Quartzville Creek and
Middle Santiam watersheds. With the construction of Green Peter Dam, anadromous fish habitat

was blocked above the dam. These areas are still important to resident fish species, however.
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Priority P

Priority P watersheds are defined as those where stream reaches are in relatively good
condition and need to be protected. These areas are characterized by low dewatering potential,
good riparian conditions, and good habitat quality. Several sites have been identified as
important anadromous fish habitat and spawning areas. Moose and Canyon Creeks and Soda
Fork were identified as primary spawning grounds for winter steelhead (WNF 1995). Moose
Creek is also recognized as important refugia for anadromous fish above Foster Dam. In 1994
spring chinook smolts were released in Foster Reservoir to seed those areas not being used by
steelhead, including Squaw Creek, Sheep Creek, and the upper areas of Moose Creek, Canyon
Creek, Soda Fork, and the mainstem South Santiam (WNF, 1995). Moose Creek is currently
closed to all fishing. Moose Creek and Lower Canyon Creek were also identified by ODFW as

requiring a high level of protection (ODFW 1998).

1.6 Water Quality

Water quality is controlled by the interaction of natural and human processes in the
watershed. Processes that occur on the hillslope can ultimately control instream water quality.
Pollutants are mobilized through surface and subsurface runoff and can cause degradation of
stream water quality for both human use and fish habitat. Consequently, many water quality
parameters are highly episodic in nature and often associated with certain land use practices. The
water quality assessment is based on a process that identifies the beneficial use of water,
identifies the criteria that protects these benefits, and evaluates the current water quality
conditions using these criteria as a rule set (GWEB, 1997).

Overall, the monitoring data from the South Santiam Watershed Council suggests that water
quality exceeds minimum standards throughout the lower South Santiam subwatersheds.
Monitoring data suggests that both bacteria and turbidity are potential concerns throughout the
lower South Santiam watersheds and need to be further characterized to better understand
sources and variability across storm types (intensity, antecedent moisture conditions). Dissolved
oxygen met the cold water fisheries standard, although improvements need to be made to meet

salmonid spawning requirements.
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Water quality issues identified as important in the upper and lower South Santiam River
watersheds include bacteria, nutrients, temperature, dissolved oxygen, and turbidity. Each is

discussed below.

Bacteria

Preliminary results suggest that high bacteria concentrations occur throughout the lower
portions of the watersheds, and that many of the tributaries are contributing significant bacterial
loads to the South Santiam and Santiam Rivers. Land use in the lower portions of the watershed
includes large proportions of rural, urban and pastureland scattered throughout the watershed.
Only limited fecal coliform bacteria data are available for the upper South Santiam watersheds,
although the land use suggests that bacteria is probably not an important issue. Figure 1.1 shows

potential bacterial source areas in the South Santiam watershed based on land use.

Nutrients

Nutrient data (N, P) are scarce throughout the watershed, although what data does exist
suggest that nutrient concentrations are moderate to high in the lower South Santiam watersheds.
Additionally, models developed for the Willamette Basin suggest that nutrient loading from the
Santiam River system are higher than many of the other subbasins in the Willamette River (Tetra
Tech, 1992). Nutrient loading can occur from agricultural lands as well as urban and rural areas.
Figure 1.2 shows potential source areas in the South Santiam watershed for nutrients, based on

land use.

Temperature and Dissolved Oxygen

Temperature is a widespread problem throughout the upper and lower South Santiam
watersheds. Thirteen sites were monitored for summer temperatures in the lower South Santiam
watersheds by the South Santiam Watershed Council in 1998. All sites had temperature
exceedences (7-day moving average of daily maximum temperatures greater then 64°F). There
Is some indication that increased stream temperatures may have occurred historically. Further
investigation is warranted to elucidate stream reaches that significantly contribute to increased

stream temperatures.
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Potential Source Areas of Fecal Coliform
Bacteria in the South Santiam Watershed
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Created for the South Santiam &S
Watershed Council, 1999. v

Figure 1.1. Potential sources of fecal coliform bacteria based on land use in the South Santiam
watershed. Only the watersheds with urban, rural residential, and pastureland areas are
shown.
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Potential Source Areas of Nutrients
In the South Santiam Watershed
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Figure 1.2. Potential sources areas of nutrients based on land use in the South Santiam watershed.
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Dissolved oxygen (D.O.) concentrations in the watershed generally meet the cold water
fisheries standard, but D.O. concentrations rarely exceeded the Salmonid Spawning criterion.
This is most likely a result of increased stream temperatures; D.O. decreases with decreasing
temperature. Areas identified as important salmonid spawning areas need to be identified and

evaluated for dissolved oxygen concentrations.

Turbidity

Turbidity can be generated from almost all of the land use categories in the South Santiam
watershed. However, forest management practices can generate large sediment loads through the
construction of roads and removal of vegetation. Turbidity is a concern throughout both the
lower and upper South Santiam watersheds. Figure 1.3 shows potential source areas in the South

Santiam watershed for total suspended solids based on land use.
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Potential Source Areas of Suspended Solids
In the South Santiam Watershed
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Figure 1.3. Potential sources of total suspended solids based on land use in the South Santiam
watershed.
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CHAPTER 2. ACTIONS IDENTIFIED BY THE SOUTH SANTIAM WATERSHED
COUNCIL

2.1 Water Quality
Priority 1
* In the following subwatersheds, decrease stream temperatures to at least the state
standard of 64° F. In waters supporting salmonid spawning, the temperature should be

reduced to the state standard of 55° F.

Crabtree, Thomas, McDowell, Hamilton, Beaver, Wiley, Ames, and
Canyon Creeks

» In the following subwatersheds, identify restoration activities to decrease fecal
coliform bacteria to state levels considered safe for water contact recreation
(maximum of 400 CFU/100 mL, 200 E. coli/100 mL):

Crabtree, Thomas, McDowell, Hamilton, Beaver, and Ames Creeks;
South Santiam River

Priority 1 Actions:

Monitoring * Monitor temperature (May - Oct) at key locations in each stream
with continuous temperature monitors. Sites should be located
at the agricultural/forest/rural residential/urban interfaces, as
well as other locations.

» Continue monitoring fecal coliform from May through October.

» Identify sites for fecal coliform clean-up.

* Investigate macroinvertebrate biodiversity in streams to locate
sources of productivity and fish production within the basin. We
will use the Clackamas Study as a model.

Fencing and temporary |+ Work with landowners to keep domestic animals out of creeks to

restriction of livestock reduce bank erosion; allow riparian growth for stream shading;
decrease turbidity and temperature; and filter fecal coliform
bacteria from runoff before it reaches streams.

» Study best management practices for temporary riparian
pastures.

» Identify practical alternatives for off-stream watering, fencing,
funding sources, when to keep cattle out of streams, etc.

* Work with extension to develop educational materials (brochure/
packet) on best management practices.

» Distribute information in feed stores, newsletters, extension
bulletin.
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* Host a public workshop on controlling erosion (mud) on farms.
» Develop a direct mailing to livestock owners on best
management practices.

Riparian improvement |« Plant trees along riparian areas including ponderosa pine,

of plants: western red cedar, ash, cherry, plum, apple, pear, and species
listed in the “Guide for Using Willamette Valley Natives Along
Your Stream”. Target areas using watershed assessment data.

Encourage repair of * Host workshops on septic system maintenance, and provide
failing septic systems information on septic systems at community events.
» Provide information on loans to replace or repair failing septic
systems.
Priority 2

* Reduce nutrient and sediment input into waterbodies.

Priority 2 Actions:
Monitoring * Monitor nutrients and sediment to determine sources of pollutant
loading.

» Photo-document potential problem areas.

Education » Encourage landowners to use proper amounts of fertilizer on
lawns in urban and rural areas.

»  Work with agricultural extension and landowners to encourage
implementation of best management practices for agriculture,
including reductions in fertilizer use.

»  Work with City of Albany on Lebanon-Santiam canal
improvements.

* Encourage pollutant trading for water quality problems

Streambank » Work with landowners to stabilize streambanks to decrease
stabilization sediment inputs.

2.2. Water Conservation: Irrigation, Livestock, Municipal
Priority 1

» The dewatering potential is high for the following subwatersheds (above 30% water
withdrawal):
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Water Availability Watershed Ava. % Withdrawn
Neal Subwatershed 41%
Thomas Subwatershed 40%

Ames Subwatershed 36%
Crabtree Subwatershed 31%

Priority 1 Actions:

Monitoring » Install gaging station to monitor flows at the mouth of creeks
listed as Priority 1. (cost approx. $5,000 per year)

Improve irrigation * Work with individual farmers to improve irrigation efficiency and
efficiency throughout meter irrigation withdrawals.

South Santiam * Work with irrigation districts to improve irrigation efficiency.
Watershed * Identify large water users.

Priority 2 Issues

. The dewatering potential is moderate for the following subwatersheds

Water Availability Watershed Ava. % Withdrawn
Hamilton Subwatershed 17%
McDowell Subwatershed 12%

Priority 2 Actions:

Monitoring » Install gauging station to find out the actual flow at the mouth of
Creeks listed as Priority 2. (cost approx. $5,000.00 per year)

Urban * Improve municipal water use efficiency through working with
municipalities
» Encourage residential and business conservation of water

Improve irrigation *  Work with individual farmers to improve irrigation efficiency and
efficiency throughout meter irrigation withdrawals.
the South Santiam * Work with irrigation districts to improve irrigation efficiency.

Watershed » Identify large water users.
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2.3  Fish Passage and Habitat Restoration

2.3.1 Fish Passage

Priority 1

» Ensure fish passage within Division of State Lands Essential Salmonid Habitat.

« Screen water withdrawals within Division of State Lands Essential Salmonid Habitat.

* Improve smolt passage at Foster Dam.

* Improve fish passage and screen at Lebanon Dam.

» Improve fish passage at Sankey Dam.

Fish Screens

Priority 1 Actions:  (Fish passage should be restored starting at the downstream end and
moving up the stream system.)
Culverts Assess culverts within Division of State Lands Essential Salmonid

Habitat.
Quantify habitat above culverts blocking fish passage.

Replace culverts with the largest amount of desirable habitat above
them.

Identify unscreened water withdrawals.

Encourage landowners to screen water withdrawals within Division of
State Lands Essential Salmonid Habitat; assist landowners with grants,
funding, etc.

Install fish screen at the Albany-Lebanon canal intake.

Dams * Improve smolt passage at Foster Dam.
» Work with the City of Albany to improve passage at Lebanon Dam.
» Work with the City of Sweet Home to improve passage at Sankey Dam.
Priority 2

» Ensure fish passage in areas with historic fish presence. Screen water withdrawals in
areas with historic fish presence.

» Fish passage at Green Peter Dam (there is currently no fish passage).

January, 2000
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Priority 2 Actions:  (Fish passage should be restored starting at the downstream end and
moving up the stream system.)

Culverts » Assess culverts in areas with historic fish presence outside Division of
State Lands Essential Salmon Habitat.

» Quantify habitat above culverts blocking fish passage.

* Replace culverts with the largest amount of desirable habitat above

them.
Fish Screens » Screen water withdrawals in areas with historic fish presence.
Dams * Work with congressional representatives to install passage at Green
Peter.

Priority 3

» Ensure fish passage in all areas with cutthroat trout.

2.3.2 Fish Habitat Restoration

Priority 1

» Identify and protect the healthiest and most productive anadromous fish-bearing
streams.

» Restore habitat in Thomas, Crabtree, Wiley, Little Wiley, lower mainstem S. Santiam,
Hamilton, McDowell, and Ames subwatersheds below natural barriers.

» Protect Canyon, Moose, Soda Fork subwatersheds.

» Restore and enhance riparian shade in Division of State Lands Essential Salmonid
Habitat, in areas with historic and current anadromous fish, and in Priority 1
subwatersheds listed above.

» Identify instream projects (large wood, boulder structures) to be conducted in
Division of State Lands Essential Salmonid Habitat, in areas with historic and current
anadromous fish, and in Priority 1 subwatersheds listed above.
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Priority 1 Actions:  (Fish habitat work should be conducted below natural barriers, and
initially below manmade barriers.)

Identify and protect | ¢« Conduct study on macroinvertebrate production in order to

the healthiest and determine areas with the most fish production.

most productive » Look at historic and current fish presence.

anadromous fish- » Identify key tributaries for fish redd counts.

bearing streams » Evaluate the numbers of fish in the entire area; we only have counts

at Foster Dam. Little is known about the Lower South Santiam,
Crabtree, Thomas, Hamilton, McDowell, and other subwatersheds.

» Develop partnership with federal and other landowners.

Restore and protect | ¢ Develop specific restoration actions on each high priority stream
priority 1 areas reach based on the watershed assessment, GIS coverages developed
and the Access database containing the watershed data. Actions
can include such things as: instream projects (large wood, boulder
structures), improving canopy closure over small streams, and
improving riparian zones in areas classified as “poor” by the
watershed assessment.

Priority 2

» All other streams below Green Peter Dam not listed as Priority 1.

Priority 3

« All areas above Green Peter dam.

2.4.  Further Assessment/Data Gaps
2.4.1 Water Quality

Water quality data are scarce and of varied quality in the South Santiam watershed.
However, a few data needs can be elucidated from the current database that has been compiled.
DEQ has identified data gaps in the 1998 draft 303(d) list, which concentrates heavily on the
tributaries flowing into the South Santiam River (Table 2.1). Water quality is not well known in

either Thomas and Crabtree Creeks, or in their tributaries. Focusing water quality monitoring on
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Table 2.1. Stream segments listed as in need of data by DEQ (DEQ Decision Matrix, 1998)

Watershed Stream Segment Parameter Listing Season
Status
Thomas Cr. | Mouth to White Rock Cr. | Dissolved Oxygen Potential Summer
Concern
Thomas Cr. Mouth to Neal Cr. Sedimentation Need Data
Flow Modification Need Data
Habitat Modification Need Data
Hamilton Mouth to Deer Creek Temperature Need Data | Summer
Flow Modification Need Data
Sedimentation Need Data
Crabtree Cr. | Mouth to White Rock Cr. | Sedimentation Need Data
Flow Modification Need Data
Beaver Cr. Mouth to Headwaters Nutrients Need Data
Flow Modification Need Data
Sedimentation Need Data
Temperature Need Data
Canyon Mouth to Headwaters Agquatic Weeds Algae | Need Data
Creek or Algae
Habitat Modification Need Data
Temperature Need Data
Gold Creek | Green Peter Reservoir to | Sedimentation Need Data
Headwaters
Middle Green Peter Reservoir to | Temperature Need Data
Santiam Headwaters - -
River Sedimentation Need Data
Habitat Modification Need Data
Moose Creek | Mouth to Headwaters Habitat Modification Need Data
Sedimentation Need Data
Temperature Need Data
Pyramid Mouth to Headwaters Temperature Need Data
Creek - -
Sedimentation Need Data
Quiartzville Green Peter Reservoir to Sedimentation Need Data
Creek Headwaters - —
Habitat Modification Need Data
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Table 2.1. Continued
Watershed Stream Segment Parameter Listing Season
Status
Soda Creek | Mouth to Headwaters Sedimentation Need Data
Habitat Modification Need Data
Temperature Need Data
South Foster Reservoir to Temperature Need Data
Santiam Headwaters . .
River Sedimentation Need Data
Habitat Modification Need Data
Squaw Creek | Mouth to Headwaters Sedimentation Need Data
Temperature Need Data
Habitat Modification Need Data

these areas will help improve our understanding of water quality in the South Santiam watershed.

Following is a list of areas that are in particular need of further investigation and data collection,

some of which are under current investigation by the SSWC:

1. Collect sediment/turbidity, nutrient, and bacteria data for the tributaries flowing into the
South Santiam River, including Thomas Creek, Crabtree Creek, Beaver Creek, Hamilton
Creek, McDowell Creek, and Ames Creek to elucidate watershed areas contributing high
pollutant loads.

2. Collect sediment/turbidity, nutrient, and bacteria data at all sites across a suite of flow
regimes. Ambient monitoring should include flow data and attempt to characterize a
number of different flows.

3. Characterize turbidity and sediment loads across a suite of storm types and flows.
Ambient monitoring should include samples across many discharge levels. Storm
samples should be collected to characterize storms under different conditions (antecedent
moisture conditions; season, intensity).

4. Characterize fecal coliform bacteria concentrations and loads across a suite of storm types
and flows. Ambient monitoring should include samples across many discharge levels.
Storm samples should be collected to characterize storms under different conditions
(antecedent moisture conditions; season, intensity).

5. Characterize temperature distributions to elucidate stream reaches that contribute to
stream temperature increases. Additionally, areas that may provide refugia from high
summer temperatures can be identified.
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2.4.2 \Water Conservation

1. Current flow information is not available for Thomas and Crabtree Creeks. Instream
flows during the summer low flow months need to be monitored and appropriate flows
for the protection of fish need to be established. Current information is based on
modeled values of natural stream flow conditions. However, these modeled values do
not always agree with instream flow measurements. Appropriate instream flows need to
be established to protect aquatic resources and then monitored through stream gaging.

2. Development of appropriate instream water needs for the water availability
subwatersheds in the South Santiam watershed. Instream water rights have been set for
many of the streams, although they often exceed natural instream flows. Appropriate
instream flows need to be established for the watersheds and then evaluated using actual
instream flow measurements.

2.4.3. Priorities

Priority I Actions

* Characterize fecal coliform bacteria concentrations and loads across a suite of storm
types and flows.

» Characterize temperature distributions to elucidate stream reaches that contribute to
stream temperature increases. Additionally, areas that may provide refugia from high
summer temperatures can be identified.

» Field surveys of all culverts for fish passage (integrate existing studies from ODOT,
USFS, Avery Properties, Willamette Industries, etc.). Priority should be on culverts
in fish bearing streams

* Quantification of habitat blocked by culverts.

* Field evaluation of stream shading where riparian area was not classified as “mature”
(to increase our understanding of temperature).

e Current flow information is not available on Thomas or Crabtree Creeks. Instream
flow during the summer low flow months need to be monitored.

* More data needs to be obtained on productive stream reaches (including
macroinvertebrate communities), where fish are doing well.
Priority 2 Actions

» Development of appropriate instream water needs. Instream water rights for fish and
water quality have been set for many of the streams, although they often exceed
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natural instream flows. Appropriate instream flows need to be established and
evaluated using actual instream flow measurements.

» Collect sediment/turbidity, nutrient, and bacteria data for the tributaries flowing into
the South Santiam River, including Thomas Creek, Crabtree Creek, Beaver Creek,
Hamilton Creek, McDowell Creek, and Ames Creek to elucidate watershed areas
contributing high pollutant loads

» Collect sediment /turbidity, nutrient and bacteria data at all sites across a suite of flow
regimes. Ambient monitoring should include flow data and attempt to characterize a
number of different flows.

» Characterize turbidity and sediment loads across a suite of storm types and flows.
Ambient monitoring should include samples across many discharge levels. Storm
samples should be collected to characterize storms under different conditions.
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