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Introduction

The concept of watershed analysis is built on the premise that management and planning efforts are best
addressed from the watershed perspective. Better decisions are made, and better actions taken, when
watershed processes and other management activities within a watershed are taken into consideration. Issues
related to erosion, hydrologic change, water quality, and species are not limited to a specific site. Changes to
watershed processes at one site often have effects that extend downstream and elsewhere in the watershed. By
addressing these issues at the watershed level, we take the interconnected nature of watershed processes into
account. We are thereby enabled to synthesize approaches to planning and management that preserve
ecosystem functions. Where these functions have been diminished from reference conditions, we are able to
plan activities to restore these functions.

In keeping with the principle of ecosystem analysis at the watershed scale, the Bureau of Land Management
(BLM) has formed a partnership agreement with the Washington County Soil and Water Conservation District
(SWCD) to prepare the Middle Tualatin-Rock Creek Creek Watershed Analysis. The BLM manages lands that
are mostly in mountainous, forested portions of the watershed. The BLM is charged with several management
duties by the people of the United States. As part of its stewardship role, the BLM is mandated to maintain
ecosystem functions and processes. This includes maintenance of wildlife habitat. As part of its mission, the
SWCD works with farmers to conserve the soil resources of the valley, and to protect water quality within the
watershed. The Washington County SWCD is mostly active within lower portions of the watershed. Together
these agencies cover many of the interests within the watershed. This watershed analysis report is designed to
address questions of interest to these agencies. However, in recognition that diverse interests exist in the
watershed that are not covered by these agencies, this watershed analysis is also designed to be consistent with
the interests of the Tualatin River Watershed Council, as expressed by the Tualatin River Basin Action Plan.
Within the time and financial limitations of this report, it has done so.

The framework of this watershed analysis is built according to the requirements of Ecosystem analysis at the
watershed scale: a federal guide for watershed analysis (REO 1995). This watershed analysis methodology is
built up of six complementary parts. The first chapter is a watershed characterization , defining the
characteristics that distinguish the watershed. The background laid out in this chapter leads to a set of core
topics and key questions that have to do with watershed processes and their specific interactions with
management activities. In response to these questions, the third and fourth chapter are constructed. The third
chapter describes the current conditions  within the watershed, while the fourth chapter reconstructs watershed
processes and conditions under reference conditions (usually prior to European settlement). Based on the
information provided in these chapters, we are able to synthesize the changes in watershed process that have
been caused by various management activities. The results of this synthesis are included in the fifth chapter.
Based on this synthesis, recommendations for current management and restoration are formulated.

Within the general framework of the federal methodology, there were opportunities to incorporate many
techniques of the 1999 Oregon Watershed Enhancement Board (OWEB) methodology. We believe that
combination of the federal approach with techniques endorsed by the State of Oregon has expanded the
usefulness of this analysis. Thus, this report is able to address BLM directives (as summarized by the Northwest
Forest Plan) while assisting with the watershed preservation and restoration efforts of the SWCD, TRWC and
other interested parties.

As a level one analysis using the federal methodology, this watershed analysis report relies heavily upon data
collected by other agencies and private sources. This watershed analysis report has relied extensively upon GIS
analysis of publicly available data contained in the Tualatin River Watershed Information System (Ecotrust
1998). These data have facilitated the analysis from these reports. However, they are not intended to replace
field-based data for site-specific decisions. Although the data were analyzed for obvious flaws, no intensive
review was performed on any data used in this report. There may be flaws in the source data and/or analysis
performed in this report. This report should be used for general guidelines to point the direction to more site-
specific studies.

The production of this watershed analysis required many analytic steps that are not contained within the pages
of the Middle Tualatin-Rock Creek watershed analysis report. Supplementary information is available on the
Washington County SWCD web site ( www.swcd.net ). This includes the results of individual OWEB modules,
as well as other technical appendices. Requests for further information can also be submitted to this site. In the
interest of maintaining an accurate and current information base, those who access this site are encouraged to
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Chapter 1 - Characterization

Chapter 1. Characterization

1.1 Physical

1.1.1 Size and setting

The Middle Tualatin-Rock Creek watershed! drains 169 square miles (107,900 acres) in the northern part of the
Tualatin River basin (Map 1-1). Itincludes the Tualatin River and its tributaries between Gales Creek (RM 56.8)
and McFee Creek (RM 28.2). Between these two creeks, the Tualatin River meanders for 29 miles through flat to
rolling terrain.

The watershed is drained by the mainstem Tualatin River, one fifth-order tributary, Rock Creek, and two fourth-
order tributaries; McFee and Beaverton creeks. Rock Creek drains the Tualatin Mountains and the urbanized
northern portion of the watershed, while McFee Creek drains the Chehalem Mountains in the southwestern
portion of the watershed. Dairy Creek, which joins the Tualatin River at RM 44.73, is considered a separate
watershed. Mainstem lengths and their drainage areas are given in Table 1-1. The Tualatin River Watershed
Information System (Ecotrust 1998) divides the watershed into 33 subwatersheds (6" field watersheds). These
subwatersheds are displayed in Map 1-2.

Table 1-1. Major drainages of the Middle Tualatin-Rock Creek watershed

Major stream Area (mi ?)? Mainstem length (mi) 2| Confluence with Tualatin
(RM)

Tualatin River (total at McFee Creek) 614 53

Tualatin River (Rock-Middle 169 29

Tualatin watershed)

Rock Creek 75.6 19.3 38.1

McFee Creek 24.6 8.9 28.2

1.1.1.1 Topography

The watershed consists of two ranges of hills separated by the Tualatin Plain (Map 1-3). The Tualatin Mountains
are located in the northern portion of the watershed and are drained by Rock Creek. Within the watershed, the
Tualatin Mountains rarely exceed 1,000 feet in elevation. The Chehalem Mountains, to the southwest, are
drained by McFee, Christensen, and Burris Creeks. This southwestern divide generally exceeds 1,000 feet
elevation, and the maximum watershed elevation of 1,633 feet is located at Bald Peak. Both the Tualatin and
Chehalem mountain ranges are characterized by extensively dissected terrain. Although stream gradients are
locally steep, they seldom exceed 16% for any extended length.

Cooper Mountain, at 721 feet elevation, is the other prominent ridge within the watershed. Although this ridge
covers a relatively small area, it gives rise to several streams, including Johnson (South) and Butternut creeks.

Between the Chehalem and Tualatin Mountains, the Tualatin Plain provides an extensive area of flat to rolling
terrain. About 60% of watershed area is included in this alluvial plain, where elevation is generally less than 250
feet. Streams within the plain experience little change in elevation, as expressed by stream gradients that are
generally much less than 1%. For example, the mean gradient of the Tualatin River in the watershed is 0.024%.
Near its confluence with McFee Creek, the Tualatin River has a gradient of 0.009%. Ultimately, the Tualatin River
leaves the watershed at the confluence with McFee Creek, at an approximate elevation of 111 feet.



Middle Tualatin-Rock Creek Watershed Analysis

&

Iy

20 Mien

10

20 Kilomeiz

LEGEND

“ TUALATIN BASIN

[T MIDDLE TUALATIN RIVER-ROCK
CREEK WATERSHED

- SALEM DISTRICT BOUNDARY
= === RESOURCE AREA BOUNDARY

U.S. DEPARTMENT OF THE INTERIOR
Bureau of Land Management
Salem District

0o

(%]

. - P T
o warranly = maoe by ithe DuFead of Land Managemeni as io

the accuracy, refiabllity, or completeness of these data for
individual or sggregate use with other data, Original data ware
compliad from warious scurces, This information may ot meet
Mational Mag Accuracy Standards. This product was developed
through digital means and many be updated without notification,

=

lap 1-1 -- Locarion of ihe Middic Tualasin-lock Creck Watcrshed.,

PE-F 7=l




Chapter 1 - Characterization

LEGEND

Area
of map

OREGON

'
-+.—— WATERSHED BOUNDARY 3 \
——w— SUB-WATERSHED BOUNDARY ) dvlg""sh “;’;‘::" \ /(
{Holcom?;\ ‘ \
"\Ciiﬂeek;\"s = [ Abbey
- g /|— Creek \
S.- V/ o‘*§ - ! {
S g |
=R\ o Beéthany —;7-/1/\/ ’\
s Creek < Bronson :
- N / . v 2 1) .
..-(- N % Créek }\
/..fDa/wson "’ \;;.»-.J V,."""-\:v-—n O
- Creek Rock- >N __~ - <
_— { P "/--' 0E‘Creek/ 3 /__/ 3 /"Cet_larMill\._
S = e o b |
. ngddlz\ \ i Y illow @ J Sl s I\
ey (1 e N N S\ 7 y,
- % Rock-Lower. Creek N Johnsont— 2 N\_
LY { \R"{k S “\.Beaverton _’__//{ 2N e //b
/ Mtddle Creek Ree ilies: Creek, s
o d] ualatm— &7 \~ Creek\ [ Beaverton A
Middle Jackson L < Creek v
 Tialatin Slough : Zgllddle Tua/latm- .. AIOha o : ‘(
_ Jackson I /3,(/ i ] Gordon/ ~. { e ) (ot
/Bloommg \ 0ttom 2 \‘ 0,/./-” 7 Creekﬂ Butternut Creek >( "\ Johnson \ @D ”,./'(
-(" . | R : NG . \T( /Beaverto ( \ .+
Cr/e/ek Al S Davzs [Creek >/ N ; C)reek
\\» " 7y s \\} =~ /Midilz Tualatin-RoSedale; \' ,a//L/_//S””th../
K SN . j = Creek /
Christensen C4aPe —. y
\.,..__,, LS\ ST, P
"’?;-f\/%reek :
= / B Jackson ,-)
) N \ ) Reservoir = N
\WR . " e
: =M {"Lower- It
)\.._,— ‘Burris Il Mid‘dle k W+E
. Creek s Tualatm g
1 0 1 2 Miles
1 0 1 2 Kilometers

U.S. DEPARTMENT OF THE INTERIOR
Bureau of Land Management
Salem District
2000

No warranty is made by the Bureau of Land Management as to
the accuracy, reliability, or completeness of these data for
individual or aggregate use with other data. Original data were
compiled from various sources. This information may not meet
National Map Accuracy Standards. This product was developed

through digital means and may be updated without notification.

Map 1-2 -- Middle Tualatin-Rock Creek Watershed and Sub-Watersheds.

D09-07-00:JR



Middle Tualatin-Rock Creek Watershed Analysis

LEGEND
ECOREGION BOUNDARY

<++=—— WATERSHED BOUNDARY

ELEVATION GRADIENT

Maximum elevation: 1,633 feet
Minumum elevation: 110 feet

Data sources: Elevation derived from 10-foot
contours, Metro (RLIS, 1997), Ecoregions
defined by U.S. Environmental Protection
Agency

Area
of map

OREGON

2 Miles

1 0 1 2 Kilometers

U.S. DEPARTMENT OF THE INTERIOR
Bureau of Land Management
Salem District
2000

No warranty is made by the Bureau of Land Management as to
the accuracy, reliability, or completeness of these data for
individual or aggregate use with other data. Original data were
compiled from various sources. This information may not meet
National Map Accuracy Standards. This product was developed
through digital means and may be updated without notification.

Map 1-3 -- Ecoregions and Terrain Elevation of the Middle Tualatin-Rock Creek Watershed.

4

D09-07-00:JR
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1.1.1.2 Ecoregions

In order to facilitate management, the federal Environmental Protection Agency (EPA) has subdivided the
landscape into units based on physical and biotic characteristics. These units, called ecoregions, are designated
on a hierarchical scale, with higher level classifications denoting finer divisions of the landscape. At level IV of
the EPA classification system, the Middle Tualatin-Rock Creek watershed falls within two ecoregions (Map 1-3).
The Tualatin Mountains and the Chehalem Mountains are included in the Valley Foothills ecoregion, while the
Tualatin Plain is part of the Prairie Terraces ecoregion. Characteristics of these ecoregions are given in Table 1-
2.

1.1.1.3 Geomorphology

Tectonic folding and subsequent alluvial deposition characterize the geological structure of the watershed.
Terrestrial lava flows overlaid sedimentary formations east of the Coast Range. Subsequent folding of this area
resulted in formation of anticlinal ridges such as the Tualatin Mountains, Chehalem Mountains, and Cooper
Mountain, as well as a synclinal trough, which became the Tualatin Plain. Subsequently, alluvial silts and clays
settled in the plain. Additionally, sites of impeded drainage accumulated organic matter (Orr et al. 1992, Wilson
1997, Schlicker 1967).

Lithology varies within the watershed (Map 1-4). In the mountains, Columbia River basalt is interspersed with
sedimentary formations. Aeolian silts often overlie the ridgetops. In the foothills, streams begin to develop
alluvial floodplains. Generally, these floodplains are not of substantial width, although a portion of Beaverton
Creek upstream of Cedar Mill Creek has a floodplain averaging 2,500 feet in width. The lower portion of McFee
Creek has a floodplain averaging about 1,500 feet in width. Floodplains are somewhat wider in the Tualatin
Plain, where width along the Tualatin River averages about 3,400 feet*.

In the Tualatin Plain, these recent alluvial floodplains are surrounded by thick beds of older alluvium, which are
largely the result of Pleistocene flooding. The Missoula floods resulted as massive lakes in the Rocky Mountain
province burst through their glacial dams. Release of impounded lake waters resulted in a flood wave that
immersed the Tualatin Valley to an elevation of roughly 250 feet. The initial flood waves carried gravel, sand, silt
and clay, much of which was deposited in the Tualatin Valley. Much of this water remained in the valley for a
substantial period of time, forming Lake Allison. Subsequently, this lake deposited lacustrine silt/clay throughout
the Tualatin Valley. Many of these deposits have low permeability, resulting in poorly drained conditions in many
parts of the basin (Orr et al. 1992, Hart and Newcomb 1965).
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1.1.1.4 Erosion

Erosional processes vary with topographic position and ecoregion. Due to the moist climate, most upland areas
within the watershed are highly weathered and covered with a deep, fine-grained, highly erodible soil mantle
(USACE 1953). Under natural conditions, a heavy forest cover moderates erosion in these areas. Where human
activities lead to clearing and soil disturbance, erosion rates can be quite high.

In the foothill ecoregion, several geologic factors contribute to slope instability. The sedimentary formations are
naturally unstable, while the Wanapum/Columbia River basalt readily degrades into highly weathered soils.
Additionally, the ridges are typically capped with a heavy, unstable overburden of silt-clay textured soils. These
conditions make the mountains susceptible to slumping and sliding, particularly if slopes are oversteepened
(Schlicker 1967).

In lower portions of the foothill ecoregion, and in the prairie terrace ecoregion, streambank erosion becomes an
important process, as fluvial action erodes the soft alluvium of the banks. In these areas, sheet, rill, and gully
erosion are also important, particularly where agricultural activities take place on steep slopes.

1.1.1.5 Climate and Precipitation

The Tualatin subbasin lies in a region of moderate climate. Summers are warm and generally dry, while winters
are cool and wet. Temperatures are moderated by the moist climate. In the Tualatin Valley, the freeze-free
growing season averages 180 days, and the temperature falls below freezing 65 days out of the year (NRCS
1982). Mountainous regions have shorter growing seasons and greater incidence of freezing temperatures than
those experienced in the valley. Weather is often cloudy, but precipitation is generally concentrated in the winter
months. This precipitation comes mainly in the form of rain, although minor amounts of snow fall during the
winter. Roughly 72% of precipitation occurs between November and March (Figure 1-1)°. The highest amounts of
precipitation occur in the mountains and decrease with decreasing elevation. Annual precipitation ranges from 55
inches at the headwaters of Rock Creek (T2N, R2W, S22) to 38 inches at Hillsboro (OCS 1998). Precipitation in
the Coast Range is generally light with little intensity (OCS 1997). Although the mountain regions experience
higher precipitation than the valleys, total amounts and intensity of precipitation are low relative to western
portions of the Tualatin subbasin.

1.1.1.6 Hydrology

Streams within the Rock Creek-Middle Tualatin watershed are subject to seasonal variations in discharge, with
high peaks in winter and very low flows in summer. Rain on Snow (ROS) events are not a major part of the
hydrologic regime in the watershed. Prior to flow regulation, the period from November to March accounted for
84% of discharge in the Tualatin River at Farmington®. Since construction of Scoggins Dam in 1975, flood
retention capability has been enhanced. This has resulted in a reduction of winter peak flows on the Tualatin
River. Additionally, the seasonal variability in flows has been reduced, and currently only 76% of flow at
Farmington occurs in the November to March period. Notwithstanding the flood control provided by Scoggins
Dam and numerous small flood control basins on tributary streams, adjacent floodplains and wetlands continue
to be important for attenuation of flood peaks. Additionally, ponding in the lowlands continues to be an important
part of the watershed'’s hydrology. During wet years, standing water still occupies the Tualatin Plain for
substantial parts of the winter.

Long-term hydrologic data for the watershed is limited. The gage on the Tualatin River at Farmington (RM 33.3)
provided 18 years of pre-regulation data between the 1941 and 1958 water years, and again was operated by
the United States Geologic Survey (USGS) discontinuously between 1973 and 1984. Subsequently, the Oregon
Water Resources Department (OWRD) assumed operation of the gage. Currently, OWRD maintains several
stream gages in the watershed.

The natural flow characteristics of the Tualatin River have been extensively modified by the Trask River and
Tualatin River projects. In summer, water is diverted from the Trask River system at Barney Reservoir. The
diverted water augments summer flow in the Tualatin River downstream of RM 78. Henry Hagg Lake has
extensively modified the hydrologic regime on the Tualatin River downstream of Dilley (RM 60) by storing water
in winter and releasing water in the summer low flow season.

Both unconfined and confined aquifers provide groundwater to the Middle Tualatin-Rock Creek watershed. For
the most part, the area lacks large aquifers, although some groundwater units are locally important for municipal
and irrigation purposes. The most significant aquifers occur in the Columbia River Basalt. Interspersed sand
layers in the Hillsboro area provide important unconfined aquifers (Orr et al. 1992, Hart and Newcomb 1965).

Additionally, locally perched water tables occur on clay lenses in the watershed.
8
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1.1.1.7 Stream Channel

Stream channels vary with topography within the watershed. Reaches in the foothills are moderately steep.
Typical gradients within these reaches range from 3-15%. Gradients exceeding 16% occur over short reaches of
headwater streams. These high gradient streams have a substantial capacity to carry sediments, with erosion
and sediment transport being dominant fluvial processes. Under high flow conditions, only the larger sediment
fractions are deposited. These reaches tend to have a rocky substrate, ranging from gravel to bedrock.

However, the characteristics of these streams change when they reach the Tualatin Plain. As gradient
decreases, the streams are less able to carry sediments, and finer sediments are deposited on the alluvial plain.
Thus, most streams in the Tualatin Plain have substrates dominated by fine sand, silt, and clay.

1.1.1.8 Water Quality

Recently, increased attention has been focused on water quality in the Tualatin River watershed. Legislation,
both on the state and federal level has mandated improvements in water quality. For example, the Federal Clean
Water Act requires implementation of Total Maximum Daily Load (TMDL) standards for parameters limiting water
quality. In 1987, TMDL standards were implemented in the Tualatin subbasin for ammonia nitrogen and
phosphorus. More recently, the Tualatin River Subbasin Agricultural Water Quality Management Area Plan
(Senate Bill 1010) prohibited certain conditions leading to diminished water quality (OAR 603-095).
Implementation of environmental legislation has required monitoring of water quality. Monitoring by the Oregon
Department of Environmental Quality (ODEQ), Unified Sewerage Agency (USA), and several other public
agencies and private organizations has been conducted at many locations within the watershed.

In response to the requirements of the Federal Clean Water Act, the state of Oregon produced the 303(d) list,
which identifies streams with water quality limitations potentially impacting beneficial uses” (ODEQ 1998). Twelve
streams in the Middle Tualatin-Rock Creek watershed are on the 1998 ODEQ 303(d) list. For details on these
streams, see Section 3.1.4.4.

1.1.1.9 Soils

The soils of the Middle Tualatin-Rock Creek watershed are largely influenced by their parent material. In the
mountains and foothills, most soils are silty loams from aeolian silts. In the Tualatin Mountains, the dominant
soils are Inceptisols of the Cascade series, which form in silty loess and mixed alluvium. Soils in the Chehalem
Mountains are typically Alfisols of the Laurelwood series, which form on aeolian silts overlying the Columbia
River basalt (NRCS 1982).

Soil in the Tualatin Plain typically consists of fine alluvium in the silt and clay classes. Bottomland soils along the
Tualatin River are usually well drained Chehalis silt loams and McBee silty clay loams, with poorly drained
Wapato and Cove silty clay loams often occupying nearby backswamps. The terraces that dominate the Tualatin
Plain have a greater variety of soils, which range from the poorly drained Aloha soil to well drained Woodburn,
Cornelius, Kinton and Quatama soils.

Some soils in the Tualatin Plain are rich in phosphorus. In some cases, high phosphorus levels may indicate
accumulation over many years from agricultural use. However, groundwater phosphorus levels in this region are
naturally quite high, thus contributing to high soil phosphorus levels (TAC 1997). Similarly, soil phosphorus levels
in forested regions of nearby watersheds tend to reflect natural groundwater content (Wolf 1992). Forest soils
developed on sedimentary bedrock, in particular, have naturally high phosphorus content (Miller and McMillen
1994).

1.2 Biological

1.2.1 Vegetation characteristics

The vegetation throughout the watershed is highly fragmented, resulting in a mélange of forest, meadow,
agricultural, and urban landscapes. The largest contiguous tracts of forest vegetation are found in the Chehalem
Mountains and at the highest elevations of the Tualatin Mountains. These stands typically consist of mixed
coniferous and deciduous species. Douglas-fir (Pseudotsuga menziesii) is typically the dominant conifer in these
forests. Associated conifers include western redcedar (Thuja plicata). Hardwood stands dominated by red alder
(Alnus rubra) are common in riparian areas. Red alder is also common on disturbed sites. Bigleaf maple (Acer
macrophyllum) is typically abundant on canyon walls, and often occurs as a stand component in upland Douglas-
fir forests and drier portions of riparian forests. Similar species occur at lower foothill elevations, with Oregon
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white oak (Quercus garryana) becoming more common in drier locations. The alluvial valleys are primarily used
for agriculture or are urbanized. Agricultural vegetation varies depending on drainage. Better-drained sites can
sustain orchards, while the periodically inundated bottomlands are typically in row crops or pasture. Occasional
patches of Douglas-fir and Oregon white oak, along with grasslands, are interspersed with the agricultural areas.
A diverse mix of native and exotic species characterizes vegetation within urbanized portions of the watershed.

Riparian zones in the lower reaches of the Middle Tualatin-Rock Creek system are often dominated by Oregon
ash (Fraxinus latifolia), black poplar (Populus balsamifera ssp. trichocarpa) and bigleaf maple. Where riparian
tree species do not provide an overstory, the streambanks are often dominated by shrubs such as the native red-
osier dogwood (Cornus stolonifera) and the introduced invasive Himalayan blackberry (Rubus discolor). Within
urbanized portions of the watershed, other exotic species increasingly become part of the riparian landscape.

Weed species present problems in many parts of the watershed, particularly in disturbed areas. Prominent
invasives include Himalayan blackberry, which is nearly universal along waysides and disturbed portions of
streambanks. Reed canarygrass (Phalaris arundinacea) is also abundant in moist, disturbed areas in the
watershed. Other species of concern include Scotch broom (Cytisus scoparius), purple loosestrife (Lythrum
salicaria) and thistles (Cirsium sp).

Several plant species are of special concern under BLM guidelines. Some of these species have a limited range,
while others are diminished from their original numbers. Additional discussion of sensitive species is found in
sections 1.2.2.1.2 and 3.2.2.1.2.

1.2.2 Species and Habitat
1.2.2.1 Wildlife species
1.2.2.1.1 Aquatic species

Several native salmonid species inhabit the watershed, including steelhead trout (Oncorhynchus mykiss) and
cutthroat trout (O. clarki clarki). Although coho salmon (O. kisutch) are not native, they now spawn naturally
within the watershed and are considered an important species.

Salmonid habitat in the Middle Tualatin-Rock Creek watershed is more limited than is the case for upstream
watersheds. Winter steelhead trout are thought to spawn and rear in Rock Creek above Beaverton Creek, and in
McFee Creek downstream of Finnegan Hill Road (ODFW 1999). Additionally, these fish use the Tualatin River
for migration. Resident cutthroat trout also utilize these streams, and additionally are distributed in several
tributaries of Rock Creek.

Abundance of salmonid species is a matter of concern. Steelhead trout within the Upper Willamette River
Evolutionarily Significant Unit (ESU), which includes the Tualatin Basin, have been listed as threatened under the
federal Endangered Species Act (ESA). Accessible streams and adjacent riparian areas within the Tualatin
subbasin are designated critical habitat for upper Willamette steelhead trout and Chinook salmon. In 1999, the
National Marine Fisheries Service (NMFS) determined that coastal cutthroat trout within the Upper Willamette
River ESU were not warranted for listing under the ESA. However, the U.S. Fish and Wildlife Service (USFWS)
now has authority over cutthroat trout and is currently reviewing their status in the Upper Willamette ESU. These
species are also on the ODFW sensitive species lists.

Many native non-salmonid species are present in streams within the watershed, including sculpin, lamprey, dace,
coarsescale sucker, and redside shiner (SRI 1990). Additionally, the mainstem Tualatin River and several
tributaries provide habitat for non-native warm water species, including smallmouth bass, largemouth bass,
bluegill, and bullhead.

1.2.2.1.2 Economically important and ecologically sensitive species

The upper portions of the foothill subwatersheds, as well as isolated portions of other subwatersheds, potentially
provide habitat for diverse animal species. Some of these species attract extra attention due to biological,
recreational, and economic factors. These include species with limited population, habitat, or poorly understood
life history, as well as game species.

The Northwest Forest Plan (NFP) directed federal agencies to devote special management attention to certain
plant and animal species on federal lands®. These included species listed as Endangered or Threatened under
the Endangered Species Act (ESA), as well as those species identified as Survey and Manage (S&M) species.
Additional species are considered sensitive under state or BLM guidelines.
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A large number of the Special Attention Species are on the Survey and Manage list in the NFP. Of the over 1000
species whose viability was assessed through the federal Scientific Analysis Team and Forest Ecosystem
Management Assessment Team (FEMAT) efforts, it was determined that slightly more than 400 of those species
would benefit from extra management provisions. Thus, the Survey and Manage standards and guidelines were
developed and adopted as part of the NFP to reduce the possibility of loss of population viability of those species
of concern through the implementation of federal actions.

There are four components to the Survey and Manage standards and guidelines and each species is assigned
to one or more of the component categories. The component categories are:

1. Manage known sites.

2. Survey prior to ground disturbing activities.
3. Extensive surveys.

4. General regional surveys.

However, there is a new Record of Decision signed on January 12, 2001 by the Secretary of Interior and
Secretary of Agriculture that supercedes the Survey and Manage guidelines from the original Northwest Forest
Plan (USDA and USDI 2001).

There was also additional mitigation for species known as protection buffer. The new Record of Decision plan
moves Protection Buffer Species into the Survey and Manage category.

1.2.2.1.3 Introduced species

Numerous plant and animal species have been introduced to the watershed, both intentionally and
unintentionally. These species have had profound impacts upon biological diversity within the watershed. For
example, growth of bullfrog (Rana catesbiana) populations has been accompanied by a decrease in native
amphibian populations throughout the Western U.S. In urban environments, the common housecat has had a
severe impact upon native songbird populations.

These species sometimes interfere with human activities, as well. Nutria, for example, are an agricultural pest
because they eat crops and burrow into irrigation ditches (PSU 2000). These same characteristics complicate
riparian revegetation efforts.

1.2.2.2 Habitat
1.2.2.2.1 Aquatic Habitat

The suitability of aquatic habitat for sensitive cold water species is quite limited. In summer, high temperatures
limit the ability of most stream reaches to provide suitable rearing habitat for salmonids. Habitat diversity is also
limited in many reaches.

Riparian degradation has contributed to a declining quality of aquatic habitats in the valleys. Loss of large trees
has resulted in a reduced supply of large woody debris to streams, thus causing a loss in habitat diversity.
Consequently, the stream’s ability to form pools has been diminished, resulting in a reduction of the number and
size of pools. Additionally, reductions in riparian canopy have led to increased summer water temperatures. The
weedy shrub species, such as Himalayan blackberry, that have replaced the native riparian forest canopy in
many sites are unable to provide adequate stream shading.

In the foothills ecoregion, salmonid habitat improves. Many stream reaches have cobble-gravel substrates, thus
increasing the potential for successful spawning and rearing. The riparian canopy, however, is impaired in many
of these reaches, and high summer water temperatures are a major concern here, as well as in valley reaches.

1.2.2.2.2 Wildlife Habitat (terrestrial)

Wildlife habitat has changed along with changes in the vegetation of the basin. Urbanization in the northern
portion of the watershed and agriculture to the south have reduced the total amount of natural vegetation. The
remaining natural vegetation in the Middle Tualatin-Rock Creek watershed is predominantly in early and mid-
successional seral stages, and structurally quite fragmented. The patchiness of the current landscape is
favorable to production of species that prefer “edge” habitat and those that are tolerant of human activity.

The amount and quality of riparian habitat has declined in many parts of the watershed. The ability of riparian
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stands to provide large woody debris has been reduced, resulting in a reduction of the amount of down wood
and snags within the riparian zones. Many of the large trees that formerly surrounded streams have been
cleared, resulting in reduced canopy and increased summer temperatures. This has negatively altered the
habitat types available to species, especially those that benefit from cool, humid sites, such as amphibians.

1.2.2.2.3 Special Habitats

Certain habitat types in the watershed have special significance through their rarity in Oregon and their
importance to sensitive species. One such habitat type is forest with late-successional characteristics®. This
habitat type is especially rare in the Middle Tualatin-Rock Creek watershed.

Wetlands are another important habitat type. In the mountains and foothills, wetlands include small ponds built
by beavers or through landslide processes. Additionally, numerous impoundments exist that potentially provide
wetland values. Two large wetlands, Fernhill and Jackson Bottom, are located in the Tualatin Plain. These two
wetland areas are supplemented by floodplain wetlands adjacent to the Tualatin River. Although these wetland
areas have been heavily used for agriculture, they have the potential to provide important habitat for a number of
aquatic, amphibian, and avian species.

Certain structures provide habitat for bat roosting and hibernation. These include snags, decadent trees, and
caves. Additionally bats use structures formed by humans, such as mines and abandoned bridges and buildings.
The Northwest Forest Plan (NFP) provides for bat survey and protection on federal lands (NFP C-43).

1.3 Social

1.3.1 Population

Population within the Middle Tualatin-Rock Creek watershed is concentrated in the urbanized northeastern
portion of the watershed (Map 1-5). Incorporated cities wholly or partially within the watershed (with estimated
1999 population) include Hillsboro (69,670), Beaverton (68,010), Forest Grove (16,275), and Cornelius (8,490)
(PSU 2000 b). The growth of the Portland metropolitan area and increasing employment in high technology have
contributed to rapid population growth within the watershed. To accommodate this growth in an orderly fashion,
an urban growth boundary (UGB) has been designated. If the present urban growth boundary remains constant,
most future development will take place as infill in currently urbanized areas.

Although urban development is restricted in the southwestern half of the watershed, rural residential
development has taken place. Much of this development has been centered in the Chehalem Mountains.
Although rural residential activities occur at population densities lower than those in urban areas, there are a
number of pressures that this type of growth places upon resources.

1.3.2 Ownership

Land in the Middle Tualatin-Rock Creek watershed is almost entirely privately owned (Map 1-6). More than
ninety percent of the watershed is in private ownership. Unlike the watersheds to the north and west, industrial
forestland is a very minor component of the total land base: only 1,005 acres (0.9%) is industrial timberland.°

Most public lands lie within the Urban Growth Boundary (UGB) and are administered by various municipal
authorities. This includes some 3,530 acres of parklands and schools. Between them, the Tualatin Valley Parks
and Recreation District, the City of Hillsboro, the Unified Sewerage Agency (USA), and Metro administer 2,940
acres (83%) of this total.

Outside of the UGB, the Bureau of Land Management (BLM) administers most of the public land within the
watershed (exclusive of public roads). In total, 243 acres (0.2%) of watershed lands are managed by BLM.
These lands are distributed in three small parcels, two in the McFee Creek subwatershed, and one parcel in the
Upper Rock Creek subwatershed. Federal statutes direct the BLM to manage these lands for sustained yield
forestry in a manner consistent with federal environmental objectives.
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1.3.3 Land Use Allocations
1.3.3.1 BLM Allocations
1.3.3.1.1 Adaptive Management Area

BLM parcels within the McFee Creek subwatershed are managed as part of the Northern Coast Adaptive
Management Area (AMA). According to the Salem District Record of Decision and Resource Management Plan
(ROD/RMP), the general objective of AMA lands is to “encourage the development and testing of technical and
social approaches to achieving desired ecological, economic, and other social objectives.” Specific goals related
to this objective include “provision of well-distributed late-successional forest, retention of key structural elements
of late-successional forests on lands subjected to regeneration harvest, and restoration and protection of riparian
zones as well as provision of a stable timber supply”. Within the Northern Coast AMA, emphasis is to be on
“management for restoration and maintenance of late-successional forest habitat, consistent with marbled
murrelet guidelines.” Within this AMA, ODF will be “invited to collaborate in development of a comprehensive
strategy for conservation of fisheries and other elements of biological diversity.”

1.3.3.1.2 General Forest Management Allocations

The parcel in the Rock Creek subwatershed is allocated to the General Forest Management Allocation (GFMA).
This is a “Matrix” designation. According to the Salem District Record of Decision and Resource Management
Plan (ROD/RMP), the objectives of Matrix lands are to produce timber at sustainable levels, provide habitat for a
variety of organisms associated with diverse stand types, maintain stand structural diversity, and provide for
organism dispersal.

1.3.3.1.3 Riparian Reserve

Riparian Reserves constitute 169 acres, approximately 70% of all BLM lands in the watershed. Riparian
Reserves are adjacent to streams, ponds, wetlands, and nearby areas of unstable topography. The extent of
these reserves varies based on ecological and geomorphic factors. As a rule of thumb, they extend for a width
of two site potential tree heights (usually about 400 feet) from each bank of fish-bearing streams. On other
streams, the reserves typically extend for 1 site-potential tree height (about 200 feet) from each stream bank.

In these reserves, the management focus is attainment of Aquatic Conservation Strategy (ACS) objectives
through restoration and protection of aquatic and riparian-dependent habitats and communities (Appendix 1).
Management activities must be conducted in such a manner so as not to conflict with this primary objective.
Many species are dependent upon the habitat provided by Riparian Reserves. Additionally, Riparian Reserves
assist in maintenance of the aquatic system by providing shade to regulate stream temperature, contributing
woody debris to improve structure and diversity of aquatic habitat, and filtering sediments and nutrients supplied
by adjacent upland sources.

1.3.3.1.4 The 15 percent rule

The ROD/RMP in its direction for Matrix lands states, “Retain late-successional forest patches where little late-
successional forest persists. This management action/direction will be applied in fifth field watersheds (20 to 200
square miles) in which federal forest lands are currently comprised of 15 percent or less late-successional forest.
(The assessment of 15 percent will include all federal land allocations in a watershed.) Within such an area,
protect all remaining late-successional forest stands. Protection of these stands could be modified in the future
when other portions of a watershed have recovered to the point where they could replace the ecological role of
these stands”(ROD/RMP 21-22). Similar rules apply to AMA lands (ROD/RMP 20).

The 15% analysis of the Middle Tualatin-Rock Creek fifth-field watershed shows that 7% of the federal forest
acres within the watershed are at least 80 years old. These late-successional forest (LSF) stands, patches and
fragments have been mapped and will be deferred from regeneration harvest for approximately 20-30 years,
after which a reevaluation of the LSF within the watershed will be made. Additional stands that are located within
Riparian Reserves and are currently less than 80 years old have been identified for management to develop LSF
habitat characteristics and at some future date to help meet the 15% retention Standard and Guide.

1.3.3.2 Private Zoning

The Middle Tualatin-Rock Creek watershed is in a rapidly urbanizing region of Washington County. In order to
restrict urban sprawl and to preserve historical land uses, the Washington County Comprehensive Plan was
created. This plan divides the watershed into zones of forestry, agricultural, and urban uses. Under the plan,

16



Chapter 1 - Characterization

forestry is to be centered in the Tualatin Mountains, while agriculture will continue to dominate the western
portion of the watershed. The Chehalem Mountains will be divided between agriculture, forestry, and rural
residential uses. Urban use will be restricted to the northern portion of the watershed

Current zoning regulations provide for 32.1% of the watershed to remain in agricultural use, 14.8% in mixed
forestry-agricultural use, and 5.3% in forestry, with 37.9% allocated for urban use and 9.7% in rural residential
uses. The vast majority of forest and agricultural lands are zoned for parcels exceeding 10 acres.

1.3.4 Human Uses
1.3.4.1 Forestry

Forestry is a relatively minor land use within the watershed. Industrial forestland only accounts for 1,000 acres
within the watershed. BLM manages 240 acres of forested land. Private non-industrial interests own the
remaining forested land in the watershed. Management emphasis varies between these entities, but the vast
majority of the land has been burned or harvested within the past 80 years.

In addition to timber harvest, forestry entails related support activities, including fertilization, herbicide
application, and road construction. Like forestry, these activities are concentrated in the northern portion of the
watershed, and the highest road densities on forested lands are found in the Upper Rock Creek and Holcomb
Creek subwatersheds.

1.3.4.2 Agriculture

Agriculture has traditionally been the predominant land use in the watershed and continues to be economically
important outside the UGB, particularly in the southwestern portion of the watershed. Many of these activities
take place on steep foothill lands adjacent to these valleys. In addition to field crops and livestock, nursery crops
and Christmas trees are important agricultural commodities produced within the watershed. Agricultural
activities that can impact stream water quality include tillage, manure storage, fertilization, pesticide application,
and encroachment upon the riparian zone. The USDA Natural Resources Conservation Service (NRCS) and
Washington County Soil and Water Conservation District (SWCD) work with agricultural land managers to
minimize effects of their operations upon streams.

1.3.4.3 Urban and rural residential

Urban lands are concentrated in the northeastern half of the watershed, in a corridor approximately delineated
by Cooper Mountain to the southeast and Bethany Creek to the north. Additional rural residential development is
taking place in the Chehalem Mountains. As these subwatersheds develop, pressures on water and land
resources increase. This gives rise to potential conflicts with aquatic life, agriculture, and other beneficial uses
for these resources. Rural residential growth often brings problems in the form of enhanced erosion and
inadequate septic systems. Older rural residential development often is built in floodprone areas near streams.

1.3.4.4 Recreation

Many recreational activities are supported within the watershed. The abundant rural scenery of the
southwestern portion of the watershed allows opportunities for bicycling, jogging, and touring along public
thoroughfares. Picnicking opportunities are available at Bald Peak State Park. The Springhill and Jackson
Bottom wetlands afford opportunities for birding, hiking, and educational activities. Opportunities for these
activities elsewhere in rural portions of the watershed are limited by private property considerations. Due to
limited extent and poor access, BLM lands in the watershed are not conducive to recreation.

Private commercial farmers in rural portions of the watershed provide recreational harvest opportunities to
nearby residents. These include the harvest of fruits and vegetables, as well as seasonally popular commodities
such as pumpkins and Christmas trees.

A number of recreational opportunities are present within the urbanized eastern portion of the watershed. The

Tualatin Hills Park and Recreation District, USA, Metro, and individual municipalities have acquired open space
and parks. This affords opportunities for hiking, birding, and education, as well as providing habitat for wildlife.

At developed park sites, opportunities also exist for organized sporting activities.
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Chapter 2:
Core Topics and Key
Questions

This watershed analysis is designed to provide assistance in addressing diverse issues in the Middle Tualatin-
Rock Creek watershed. A basic understanding of pertinent physical, biological, and social processes is essential
to analysis of more specific questions related to watershed issues. For this purpose, it is useful to use a format
of Core Topics and Key Questions. Core Topics are general discussions of processes operating within the
watershed. Key questions are specifically designed to address these identified issues of concern. As a quick
reference, page numbers are provided to direct the reader to report pages that address each key question.

2.1 Aquatic

2.1.1 Erosion issues

Accelerated erosion exists in some portions of the watershed. Related problems include loss of topsaill,
accelerated sedimentation of streams, loss of habitat, and loss of water quality. Many practices leading to
accelerated sediment delivery to streams are prohibited by management rules, including municipal codes, the
Tualatin River Subbasin Agricultural Water Quality Management Area Plan and the Oregon Forest Practices Act.

Core topic

What erosion processes are dominant within the Middle Tualatin-Rock Creek watershed? Where have they
occurred or are they likely to occur? What is the effect of those erosion processes on beneficial uses in the
watershed? See pages: 8, 25

Key questions
 How have human activities affected erosion processes within the watershed? See page: 85

e What is the distribution of prohibited conditions as defined under the Tualatin River Subbasin Agricultural
Water Quality Management Area Plan? What types of prohibited conditions occur in the watershed? What
can be done to improve these conditions? See pages: 28, 93

2.1.2 Hydrology and water quantity issues

Management activities have modified the natural flow regime in the watershed. Impacts include an altered
flooding regime during high water periods, and changes in the amount of water available for human and fish use
during low water periods.

Human and instream needs place a heavy demand on water resources. In some areas, water quantity may be
insufficient to meet these needs.

Core topic

What are the dominant hydrologic characteristics (e.g. total discharge, peak and minimum flows) and other
notable hydrologic features and processes in the watershed? See page: 28

Key questions

e How have human activities altered the natural hydrologic regime? What are potential effects of the altered
flow regime? See page: 87

» Are water rights allocations sufficient to provide both for human and fisheries needs? If not, when and where
are the deficits greatest? Where would the purchase of instream water rights be most effective?
See pages: 29, 89
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2.1.3 Stream channel issues

Stream morphology affects the way in which streams transport water and sediments, as well as the stream'’s
ability to provide suitable habitat for aquatic life. Where the channel has been altered through human activity, the
ability of the stream to perform these functions will be changed. Furthermore, restoration activities must be
appropriate to the natural characteristics of the stream channel.

Core topic

What are the basic stream morphological characteristics and the general sediment transport and deposition
processes in the watershed? How have human activities changed these processes? See page: 39

Key questions

 How have human activities altered stream morphology? In instances where effects have been negative,
what sort of restoration activities are appropriate and feasible? See pages: 43, 89, 107

2.1.4 Water quality issues

Streams within the Middle Tualatin-Rock Creek watershed have experienced diminished water quality relative to
reference conditions. Two of these streams have been designated on the ODEQ 303(d) list as having
characteristics limiting their ability to support aquatic life and provide recreation. These limitations generally
occur on a seasonal basis, and include low dissolved oxygen levels, high water temperatures, elevated
phosphorus levels, and high bacteria counts.

Core topic

What are the beneficial uses of water in the Tualatin subbasin and which of these are sensitive to activities
occurring in the watershed? See pages: 44, 90

Key questions
e What beneficial uses of water occur in the Tualatin subbasin? See page: 44

» How is water quality being impacted by management activities and what can be done to reduce these
impacts? See pages: 90, 108

e What are probable sources of phosphorus in streams? Where do phosphorus levels exceed TMDL
standards? What can be done to reduce aquatic phosphorus levels? See pages: 50, 91, 109

» What are the factors causing 303(d) listed streams to exceed water quality criteria? What can be done to
improve water quality on these streams? See pages: 91, 109

*  Which stream reaches are affected by summer water temperatures above desirable levels for salmonid
production? What measures can be taken to reduce water temperatures? See pages: 50, 110

» What is the effect of current water quality upon non-salmonid species? See page: 94

* What are the characteristics of macroinvertebrate populations in the watershed? What do they indicate
about water quality? See page: 45

»  Where are recreational activities limited by current water quality? What can be done to restore the ability of
streams to support recreation? See page: 93

2.1.5 Aquatic species and habitat issues

Salmonid species are an important component of streams within this watershed. These species are sensitive to
changes in aquatic habitat. Upper Willamette steelhead trout are listed as threatened under the Endangered
Species Act. Coastal cutthroat trout are currently under review by the USFWS and are an Oregon state sensitive
species.

Many species such as frogs, turtles, salamanders and newts are dependent on wetlands, ponds, and riparian
areas. lItis recognized in the scientific community that frogs are declining worldwide at an unprecedented rate.

Core topic.

What is the relative abundance and distribution of sensitive aquatic and amphibian species in the watershed?
See pages: 51, 55
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What is the distribution and character of their habitats? See pages: 54, 55
Key questions related to fisheries.

e What factors are impacting habitat quality, quantity, and diversity for fish species of interest? What
management actions can be taken to improve habitat conditions for these species? See pages: 54, 55

* Where are barriers to fish passage located? See page: 55
Key questions related to amphibian species and wetland habitats.

*  Where are marsh/wetland areas and ponds in the watershed? How does the current distribution of these
areas compare with that existing historically? See pages: 83, 94

 How have human activities impacted these wetland areas? See pages: 84, 94

* What activities could enhance or restore the historic characteristics of these wetland habitats?
See pages: 112

* What is the relative abundance and distribution of wetland-dependent species in the watershed?
See page: 95

 What are the population trends for frogs and other species dependent upon moist and aquatic habitats? Are
there any such species that have been extirpated, or face imminent extirpation, within the watershed? What
is the prognosis for these species? See pages: 55, 95

2.2 Terrestrial

2.2.1 Vegetation issues

The structure and composition of vegetation has been extensively altered from reference conditions. This has
altered the type and availability of beneficial uses provided by vegetation. Additionally, these changes are likely
to have favored certain animal species at the expense of others.

Noxious weeds and other non-native species have colonized many areas within the watershed. These species
tend to outcompete native plants, resulting in decreased diversity. Many of these exotic species provide inferior
habitat for native wildlife. Additionally, some of these species are poisonous to livestock, and otherwise interfere
with agricultural and forest management.

Riparian vegetation has been extensively altered, changing the functions that these areas are able to provide for
aquatic and riparian plant and animal species.

Some native plant species are in danger of eradication, are endemic, or are otherwise of special concern. These
species include those listed or proposed for listing under the Endangered Species Act (ESA), Survey and
Manage Species as identified in the Northwest Forest Plan, and species identified under the BLM Special Status
Species Policy.

Core topics

 What is the array and landscape pattern of plant communities in the watershed? How does this compare to
reference historical patterns? See pages: 57, 78

» What processes caused this pattern? See pages. 80, 95
Key questions

 What measures can be taken to retain habitat for terrestrial species and to maintain and enhance forest
health? See pages: 112, 119

e Are ecosystems losing diversity of native species because of the invasion of exotic/noxious plants? What
control measures could be reasonably implemented to reduce the introduction and spread of exotic/noxious
plants? What opportunities are available for partnerships in controlling the spread and introduction of exotic
plants within the watershed? See pages: 61, 96, 113

e [BLM only] What kinds of management practices should be implemented in the Riparian Reserves to
enhance their function? See page: 119
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2.2.2 Wildlife species and habitat issues

Some terrestrial animal species bear special concern because of diminished numbers or endemic status. Care
must be taken to avoid further reduction in numbers of these species. These include species listed or proposed
for listing under the Endangered Species Act (ESA), Survey and Manage Species, or protection buffer species

as identified in the Northwest Forest Plan, and species identified under the BLM Special Status Species Policy.

Introduced non-native species often diminish populations of native species through competition and predation.
Some species are popular as game. It is important to maintain these species at a sustainable level.
Core topic

What is the relative abundance and distribution of terrestrial species of concern that are important in the
watershed? What is the distribution and character of their habitats? See page: 61

Key questions

e Which species are listed or proposed for listing under the Endangered Species Act, identified in the
Northwest Forest Plan as Survey and Manage Species, or have status under the Bureau’s Special Status
Species Policy? What are their relative abundance and distribution? See page: 61

e What are the condition, distribution and trend of habitats required by those species of concern that may
occur in the watershed? See page: 61

e What are the current distribution and density of snags and down wood on lands within the watershed?
See page: 66

* What are the natural and human causes of change between historical and current species distribution and
habitat quality for species of concern in the watershed? See pages: 13, 95

 What are the influences and relationships of species and their habitats with other ecosystem processes in
the watersheds? See pages: (dispersed throughout document)

 What impact are exotic species having upon native species within the watershed? See page: 66

e What factors contribute to the decline in population levels for those species that are of concern? Given the
current ownership pattern, what opportunities exist to manage for these species? How does the ownership
pattern affect the potential to preserve and restore quality habitat within the watersheds?

See pages: 66, 96

2.2.3 Forest resources issues [BLM only]
Key questions

e Given the goals and objectives for management emphasis in the AMA and the past forest stand
management activities, which stands should be treated to promote the development of late-successional
forest characteristics? See Table 6-2

e What stands are currently demonstrating characteristics common to late-successional forests and could
contribute to the distribution of older-forest habitats across the landscape if protected? See page: 59

e What range of silvicultural prescriptions appears warranted to assist in meeting goals and objectives of the
AMA and what order of priority should be given to these options? See page 120 and Table 6-2

*  Which forest stands are most suitable to meet the directive to maintain 15% of federal lands in late-
successional condition? See pages: 59, and Table 6-2

e What adaptive or forest management questions can be addressed in this area? See Table 6-2
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2.3 Social

2.3.1 Issues related to human uses

Important economic and recreational activities take place in the watershed. These activities make demands
upon watershed resources and provide potential conflicts with other watershed interests.

BLM lands are typically in small parcels scattered through the western portion of the watershed. Potential
conflicts exist between BLM activities and the activities of other rural landowner/ users.

Dumping takes place on unoccupied forest lands.
Core topic

What are the major human uses and where do they occur in the watershed? What demands are changing land
uses placing upon the watershed? See pages: 17, 66, 99

Key questions

» Is there a conflict between the public and BLM management practices, and what can be done to prevent
possible conflicting situations? See pages: 69, 121

e What are current recreational opportunities in the watershed? What demands do they place on resources?
Can these demands be reduced? Are there opportunities to encourage low-demand activities?
See pages: 69, 114

2.3.2 Road-related issues

Roads can contribute to hydrologic change, erosion, and mass wasting. Road-related ditches tend to
concentrate flow, facilitating ditch erosion and transport of eroded sediments from the road. In certain cases,
roads may contribute to excessive sediment delivery to streams, affecting fish habitat.

Stream crossings usually necessitate placement of culverts or bridges. Poorly placed culverts can alter channel
morphology, increase stream density, and impede fish passage. Undersized culverts can wash out during
flooding events. Poorly constructed bridges can negatively alter stream hydrology and cause sediment and
erosion.

Hazards are not limited to currently maintained roads, but also extend to “legacy roads”. These compacted
surfaces, railroad grades, and associated culverts, can impede fish passage and disrupt hydrologic and
sediment regimes.

Restricted access to certain BLM lands may limit management opportunities. In many cases, physical
constraints have prevented road construction. In other cases, existing roads have been closed by slope failures.
For these roads, the road may need to be obliterated and another route determined. There may be areas where
alternative means of access other than roads should be used.

Key questions

*  Where are high risk areas for slope failures due to roads? What resources are potentially at risk as a result
of road failures within these areas? What criteria should be used to determine the feasibility of road
closures? See pages: 70, 100, 114, 115

* What is the overall road density, and the density in each subwatershed, for BLM roads and roads of other
ownership? To what degree do legacy roads contribute to the watershed’s road density? See page: 70

e How many stream crossings, bridges, and culverts are in the watershed? Which of these structures impede
fish passage? See page: 70

» Where are rock pits and other sediment sources located? What measures should be taken to mitigate for
impacts of these sites? What funding sources are available for mitigation? See pages: 68, 69, 100

e [BLM only] Which BLM-administered parcels lack road access? What factors limit access to these lands?
See page: 70
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Chapter 3. Current Conditions

3.1 Aquatic

3.1.1 Erosion processes
3.1.1.1 Overview of erosion and sedimentation processes

Dominant erosion processes within the Middle Tualatin-Rock Creek watershed roughly correspond to ecoregion
boundaries. The Chehalem Mountains, Tualatin Mountains, and Cooper Mountain fall into an erosion regime
roughly corresponding to the Valley Foothills ecoregion. Thus, the term foothills will be used to refer to this
region. The Tualatin Plain is mostly a depositional area within the Prairie Terraces ecoregion.

In the foothills, both slumping and shallow landsliding are potentially important. These regions are typically
comprised of interbedded sedimentary layers overlain by Columbia River Basalt. Thick layers of silty soil cap this
basalt layer. These factors, along with steep slopes, contribute to slope instability. Landslides are especially
common along the contacts between different rock types.

The fine-grained particles produced from erosion in the incised middle to upper-middle portions of the foothills
are often delivered to streams. This is an especially important process in first and second-order reaches, where
steep canyon walls often expedite the delivery of eroded material to the streams.

The geology of the watersheds has a strong influence on the amount and size of stream channel gravel deposits.
Streams draining soft sedimentary rock tend to have less gravel and a higher proportion of fine sediments in
stream channels than those drained from more resistant rock. This occurs because sedimentary formations tend
to break down relatively quickly into fine-textured particles.

In the Tualatin Plain, slopes are generally low. Where soils are exposed to rainfall energy, they are readily
detached. However, the ability to transport eroded soils to stream systems is limited by the low gradient of the
valley floor. Where erosion takes place far from stream channels and roadside ditches, eroded soils are usually
deposited prior to delivery to the streams. Localized erosion and delivery to streams occurs on both terraces
and streambanks.

3.1.1.2 Mass wasting

Mass wasting (landsliding and related processes) provides substantial sediment inputs to the stream system.
Earthflows and large rotational slumps have been identified as the most frequent mass wasting mechanism in
the foothills (Burns et al. 1998). Large, rotational slumps are also important in the foothills. There are several
indicators for determining risk of mass wasting.

Slope is an important indicator of landslide susceptibility within the watershed. During a inventory of landslides
associated with the 1996 storm events, Burns et al. (1998) found that 92% of slides in the Portland Metropolitan
Area occurred on slopes exceeding 60% (30 degrees). Virtually all other landslides occurred on slopes
exceeding 30% (15 degrees). Mass wasting potential is low where slope does not exceed 30%. (Dave Michael,
ODF, Personal communication).

Topographic maps and GIS layers are often useful for performing a preliminary screening of risk of slope failure.
However, it should be noted that decisions should not be made using these tools alone. Due to generalization,
maps are typically insensitive to local changes in topography. GIS slope layers often share this insensitivity, and
in many cases have errors in the source data. The results of this slope analysis are to be taken as general
indicators of landslide susceptibility and are not to be used for site-specific assessments.

Map 3-1 shows areas in the watershed falling into the various slope classes. Steep slopes are relatively
uncommon within the Middle Tualatin-Rock Creek Watershed. Slopes exceeding 30% comprise 6,270 acres, or
six percent of watershed area. About 1/5 of this total, or 1,331 acres, are comprised of slopes exceeding 45%.
Slopes exceeding 60% are virtually nonexistent at the map scale. (However, it should be noted that steep slopes
occur at a finer scale than that expressed on the map, particularly where human activities have altered slope
characteristics.) The steepest slopes are found along canyon walls adjacent to streams, particularly in the
Abbey Creek, Cedar Mill Creek, and Upper Rock Creek subwatersheds of the Tualatin Mountains, and the
McFee Creek and Heaton Creek subwatersheds of the Chehalem Mountains.
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Map 3-1 -- Slope Classes of the Middle Tualatin-Rock Creek Watershed.
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Lithology plays an important role in determining mass wasting susceptibility. Burns et al. (1998) found that the
Portland Hills Silt was extremely susceptible to landslides. This geologic unit, which caps the upper portion of
the Tualatin Mountains, quickly loses strength when saturated (Burns et al. 1998). Although the landslide
inventory did not extend to the Chehalem Mountains, it should be noted that a similar silt loess unit caps this
area, as well.

In conjunction with Metro, the Portland State University (PSU) Geology Department identified several areas
within the watershed as having an enhanced landslide hazard. These landslide hazard maps can be accessed
at the Metro website (www.metro-region.org). Subwatersheds with areas of enhanced landslide hazard include
Abbey Creek, as well as headwater portions of Upper Rock Creek, Bronson Creek, Cedar Mill Creek, and Upper
Beaverton Creek. The hazard was highest in canyons adjacent to streams. Moderate landslide hazard was also
identified along stream gorges on Cooper Mountain. Although the PSU effort did not extend to the Chehalem
Mountains, slope and geology suggest that similarly enhanced landslide hazard exists in this area, as well.

Urban and rural residential development is proceeding rapidly in the foothills of the watershed. These
construction projects can potentially contribute to slope destabilization in these naturally unstable regions. Steep
cutslopes reduce the strength of the hillslope, while poorly consolidated fills are weak and place an additional
burden on the slopes below. Burns et al. (1998) identified human activities as contributing to 76% of landslides
inventoried in the Portland Metropolitan area. Cutbanks for roads and driveways were most commonly
implicated. Fills and poor runoff management were also identified as contributing factors.

Roads near streams and at stream crossings can provide a ready sediment delivery mechanism to streams.
Analysis of roads within the watershed found that 22.4 miles of road occurred on slopes exceeding 30% slope.
Most of these roads were located near McFee Creek and its tributaries, as well as Upper Rock Creek and Cedar
Mill Creek subwatersheds (Table 3-1). Of these roads on steep lands, 5.9 miles lay within 200 feet of streams.
These road segments would have the highest potential for contributing sediment to streams.

Table 3-1. Subwatersheds with a high incidence of roads on steep slopes and/or rural roads near
streams.

Subwatershed Area (Acres) Road Length (Feet)
Slopes Slopes Near Streams Near Streams Slopes >30% and
Total >30% >30% (Rural) (Urban) Near Streams
McFee Creek 7,603 965 20,833 39,720 - 9,493
Heaton Creek 4,005 664 14,570 21,122 - 6,890
Upper Rock Creek 6,014 673 7,369 25,828 - 4,896
Baker Creek 2,026 376 12,069 5,518 -—- 2,638
Jaquith Creek 2,147 345 5,174 9,844 - 2,407
Christensen Creek 6,365 132 3,569 34,294 - 1,982
Cedar Mill Creek 2,365 761 17,113 -—
Blooming Creek 2,737 169 2,628 13,448 -—- 868
Bronson Creek 3,164 340 4,277 -—- 29,214 2,652
Abbey Creek 3,074 681 12,069 - 5,909 2,260
Middle Rock Creek 2,911 35 2,209 --- 11,275 1,533
Johnson Creek (S) 3,408 127 2,759 -— 37,927 1,262
Upper Beaverton Creek 5,489 42 2,093 -—- 59,371 995
Willow Creek 3,272 0 0 - 34,812 -—-
Butternut Creek 3,249 74 1,388 - 29,214 335
Johnson Creek (N) 2,439 44 2,675 - 25,442

3.1.1.3 Surface and streambank erosion

In the Middle Tualatin-Rock Creek watershed, the underlying lithology strongly affects the erodibility of the soils.
Although the degree of resistance varies, most rock types within the watershed are fine-grained and weather to
fine particles. Once this weathering has taken place, these particles are readily erodible.

Most subwatersheds within the Middle Tualatin-Rock Creek experience extensive disturbance of vegetation,
either through construction, residential uses, or agriculture. This disturbance, along with soil compaction, can
contribute to significant degrees of soil loss and stream sedimentation. In these cases, slope, climate, lithology
and solil erodibility affect the relative magnitude of surface erosion.
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The Tualatin Valley is underlain by alluvium of Quaternary age. Most erosion in this area is through streambank,
sheet, rill and gully processes.

Streambank erosion occurs throughout the watershed, but is most significant along higher order streams that are
not confined by valley walls. Although streambank erosion occurs under natural conditions, the magnitude of
erosion has been increased due to altered hydrology, channelization and destruction of riparian vegetation by
grazing livestock and other anthropogenic factors.

The Tualatin River has developed natural levees along its course within the watershed. During flooding events,
sediment is deposited, resulting in increased elevation of streambanks. In many places, during peak flow, the
stream water is higher in elevation than the surrounding floodplain. These streams often overtop the bank and
flow into the floodplain. Where this occurs, the hydraulic energy of the floodwaters erodes the streambank and
portions of the nearby floodplain. In an effort to combat this erosion, landowners and public works agencies
repair breaches in the streambank and conduct streambank protection projects using resistant materials such as
riprap. Further, bridges form hard barriers containing the channel at stream crossings. The result is that a
system of artificial, resistant, levees has developed along many reaches of streams.

Sheet, rill, and gully erosion in the lower foothills and valleys of the watershed, however, probably pose more
important threats to water quality and long-term agricultural productivity than does streambank erosion. While
streambank erosion occurs throughout the soil profile, the topsoil layers eroded through sheet, rill, and gully
processes are the most likely to be enriched with nutrients and pollutants. Also, topsoil losses due to sheet, rill,
and gully erosion represent a more significant resource loss to agriculture than does soil loss from streambank
erosion.

Soils classified as “Highly Erodible Land” (HEL) by NRCS have steep slopes and are mostly located on foothill
slopes. Rolling lands in valley landscapes, however, are also prone to sheet, rill, and gully erosion. Most HEL
within the watershed is found in the Chehalem Mountain subwatersheds. (It should be noted, however, that HEL
data were not available for Multnomah County.) More than 75% of the subwatershed area contributing to McFee
Creek is classified as HEL. Thus, McFee Creek and its associated aquatic resources, such as winter steelhead,
are especially sensitive to land use practices.

3.1.1.4 Prohibited conditions

Under the Tualatin River Subbasin Agricultural Water Quality Management Area Plan, certain conditions
potentially resulting from landowner management activities were specifically prohibited (OAR 603-095). Such
prohibited conditions include excessive sheet and rill erosion, excessive gully erosion, lack of ground cover in
riparian areas, summer discharge of irrigation water to streams, and placement of wastes where they would be
likely to enter streams. An effort is currently underway to evaluate the existence and extent of these prohibited
conditions. (Also see section 5.1.4.6.) These survey efforts, however, have not been systematically performed
within the Middle Tualatin-Rock Creek watershed. Spot checks and complaint investigations have identified
prohibited conditions related to waste management, erosion, and unvegetated streambanks. The Washington
County SWCD and NRCS are working with several landowners to address these conditions.

Landowners have the option of developing a Voluntary Water Quality Farm Plan in conjunction with the SWCD,
delineating an approach to protect water quality on their land. If such a plan is not adopted and a prohibited
condition occurs, the Oregon Department of Agriculture (ODA) can take enforcement actions.

3.1.2 Hydrology and water quantity
3.1.2.1 Hydrologic characteristics

The precipitation regime of the Middle Tualatin-Rock Creek watershed is rainfall dominated. Snowfall is not a
major source of precipitation. Precipitation is seasonal, with most rain falling between November and March
(Figure 1-1). Precipitation intensities in this watershed are light related to those prevailing in western portions of
the Tualatin subbasin. The 2-year, 24-hour precipitation event in the watershed ranges from 2.3 to 2.5 inches.
Precipitation intensity is highest in the Chehalem Mountains and Upper Rock Creek watershed and decreases in
the Tualatin Valley (OCS 1997).

Due to the lack of storage as snow and groundwater, discharge is seasonal and largely follows the precipitation
cycle. Flows are very high in winter and fall to very low levels between July and October. Although these
summer flows get quite low, most streams within the watershed are perennial*?. Only the smallest streams dry
up in the summer.
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In the Middle Tualatin-Rock Creek watershed, the gage on the Tualatin River at Farmington Bridge (RM 33.3)
provides the only long-term discharge records. This gage was operated by the United States Geologic Survey
over two periods: Water years (WY) 1941-58 and WY 1979-84. The U.S. Army Corps of Engineers has
maintained that gage since WY 1993. Other gages, with shorter periods of record, are maintained by the
Oregon Water Resources Department (OWRD) and provide continuous and seasonal monitoring (Table 3-2).

Table 3-2. Stream flow gages in the Middle Tualatin-Rock Creek Watershed.

Stream RM |Location

Tualatin River 51.5|Golf Course Road
38.4|Rood Bridge Road
33.3|Farmington

Johnson Creek (South) Davis Road
Rock Creek 1.3|Highway 8
Dawson Creek 0.7|Brookwood Road
Bronson Creek 5.1|Saltzman Road

2.1|Bronson Road

Figure 3-1 shows average flow characteristics of the Tualatin River at the Farmington gage site between the
1941 and 1958 water years, the period prior to flow regulation by Scoggins Dam. During this period, 84% of
discharge passing the Farmington gage occurred during the November to March rainy period. Mean monthly
February discharge was 3,943.8 cfs, while the mean August discharge was 52.5 cfs. The minimum recorded
daily flow over this period was 1.0 cfs.

Figure 3-1 also displays the changes in discharge at the gage site following flow regulation. Between 1979 and
1984, the total flow was radically reduced from unregulated conditions. Total annual flow at this gage was 14%
of the flow during the 1940-1958 unregulated period. Management practices improved radically subsequent to
that time, as reflected by the 1993-1999 flow averages (based on OWRD measurements). Flow during the 1993-
1999 period is 134% of that measured during the unregulated period. The current flow distribution pattern is
similar to that occurring prior to regulation. Mean February discharge is 4,830 cfs, while mean August discharge
has been augmented to 182 cfs.

An interesting fact is that the 1993-1999 figures exceed the unregulated flow throughout the year. This may
reflect a reduction in upstream withdrawals, or may be a result of additional inputs from such sources as the USA
Rock Creek Plant and Barney Reservoir.

3.1.2.2 Water quantity and water rights

Lack of summer streamflow is an important concern in the Tualatin subbasin. In summer, discharge is naturally
quite low. Diversion during these natural low flow periods can create conditions where beneficial uses are not
met. Additionally, natural drought cycles lead to a decreased natural pool of available water. Decreased stream
volume can have adverse impacts, both to instream life and to human uses. These impacts include higher water
temperature, decreased residual pool depth, decreased dissolved oxygen concentrations, and other detrimental
impacts to aquatic life. Inadequate streamflow also leads to decreased availability for human uses, and can lead
to aesthetically unpleasant water. In the Middle Tualatin-Rock Creek watershed, these concerns vary between
the Tualatin River mainstem and tributaries. During the summer months, the Tualatin River mainstem receives
additional flow from Henry Hagg Lake for water quality and irrigation purposes. Tributary streams do not receive
this additional flow, and the local lack of summer water is a major concern. Based on the 80% exceedance
flow!®, the OWRD has determined that surface water rights are overallocated in several parts of the watershed
(Table 3-3). In the Water Availability Basin* comprising the Tualatin River upstream of West Linn, OWRD has
restricted new water rights allocations for direct diversion between June and November. Water is even less
available for direct diversion in McFee Creek above Gulf Canyon, where new water rights allocations are
unavailable throughout the year. In most cases, consumptive uses contribute substantially to the lack of
available water (Table 3-4). Consumptive uses exceed one-tenth of the 80% exceedance streamflow throughout
the May-November period. The demand is greatest between July and September, when consumptive uses are
greater than the 80% exceedance streamflow at most sites?®*. On McFee Creek above Gulf Canyon, the lack of
available water between November and May is also the result of natural discharge insufficient to meet instream

water rights.
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Table 3-5 shows the magnitude, by subwatershed, of permitted water rights for direct diversion from streams
within the Middle Tualatin-Rock Creek watershed. By far, the largest rate of diversion from streams occurs within
the Middle Tualatin subwatershed. Most of this diversion takes place at the Joint Water Commission water
treatment plant on Springhill Road, which has a permit to divert up to 93 cfs. Other than the Middle Tualatin, the
subwatersheds with the greatest potential diversion were Middle Tualatin-Cornelius, Middle Tualatin-Jackson
Slough, Middle Tualatin-Rosedale Creek, Heaton Creek, and Christensen Creek. This does not include the
diversion of water transferred from Henry Hagg Lake, which accounted for an estimated 46 cfs within the
watershed?e.

Municipal uses and irrigation are of roughly equivalent magnitude, and account for virtually all surface water
diversion within the watershed (Table 3-6). Altogether, these water rights add up to 265 cfs. If all of these rights
were applied during low flow season, stream resources could become seriously overtaxed.

Agricultural water rights usually have a maximum cumulative annual withdrawal of 2.5 acre-feet per acre of
irrigated land. However, this maximum is not typically fully utilized. In 1987, annual irrigation demand from the
Washington County Water Resources Management Plan was estimated at 27,532 acre-feet distributed over
25,491 acres, or 1.08 acre-feet per acre (that is, a mean depth of 13 inches). A more recent study indicates that
Tualatin Valley Irrigation District (TVID) provided 0.9 acre-feet of water for every acre that it serviced (WMG
1998).

In 1956, about 18 inches (1.5 acre-feet/acre) of irrigation water per growing season was considered necessary
for optimal growth (Hart and Newcomb 1965). However, only about two-thirds of this total was available at the
time, resulting in sub-optimal irrigation for growth. Based on current irrigation figures, it appears that actual
water use per acre of land has not changed appreciably since the 1950s. However, it is likely that modern farms
are deriving more productivity per acre-foot of water. Some additional benefit could be attained by implementing
Best Management Practices designed for water conservation.

Under Oregon law, conflicts over water rights are resolved under the doctrine of prior appropriation (OWRD
1997). In effect, water rights obtained first have first priority to available water. For this purpose, each water right
permit is assigned a priority date, which is usually the date of the application for the permit. Water rights with
earlier dates, thus higher priority, are termed “senior water rights”.

On the Tualatin River and several tributary streams, water rights have also been assigned for instream uses.
These rights are granted to promote sustenance of fish and wildlife. A list of minimum instream water rights is
given in Table 3-7. The largest instream water right occurs on the Tualatin River mainstem. Above Farmington, a
variety of certificated instream rights are applicable, resulting in cumulative rights ranging from 75 cfs in January
to 93.6 cfs in November. Downstream of Farmington, instream water rights range from 94.5 cfs (September) to
250 cfs (November to March) as measured at West Linn gage. The water rights during the November to May
period allocate additional water for spawning and migration of salmon and steelhead trout. Instream water rights
are also regulated for McFee Creek and Rock Creek.

Although these instream water rights are designed to benefit aquatic resources, their effectiveness is limited by
their relatively junior priority dates. The priority date for the McFee Creek rights and the most senior of the
mainstem Tualatin River rights is May 25, 1966, while the instream right for Rock Creek has a priority date of
August 5, 1993. Water rights holders with priority dates earlier than this date would have priority over these
instream rights. Because of the large number of senior rights on these streams, instream water rights are
subject to loss of regulatory protection from OWRD. In 1998 and 1999, relatively wet water years, instream
water rights in the watershed upstream of Dairy Creek were ineffective after June 18 and June 14, respectively.
The Tualatin River mainstem below Dairy Creek retained a portion of its instream water rights throughout the
low-flow season. Many of the more recent water rights permits restrict withdrawals between November and
March, with the purpose of ensuring adequate water remains instream for salmonids.

Through its instream leasing program, OWRD offers incentives for water rights holders to lease their rights for
instream uses. This program is particularly useful for rights holders who temporarily do not expect to use their
full allocation of water. The holder’s water rights are protected throughout the period of the lease. Minimum
lease period is two years.
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Table 3-5. Total surface water rights by subwatershed.

Subwatershed # of rights diversion cfs Hagg Lake* Total cfs.
Abbey Creek 2 0.06 0.06
Baker Creek 5 0.36 0.36
Beaverton Creek 6 0.76 0.76
Bethany Creek 1 0.66 0.66
Blooming Creek 5 3.03 6.15 9.18
Bronson Creek 8 1.14 1.14
Burris Creek 5 1.57 0.51 2.08
Butternut Creek 5 0.34 0.34
Cedar Mill Creek 10 2.48 2.48
Christensen Creek 34 11.10 0.90 12.00
Cornelius 14 9.95 7.19 17.14
Davis Creek 23 18.28 1.68 19.95
Dawson Creek 4 1.13 1.13
Golf Creek 27 4.11 4.11
Gordon Creek 24 9.76 0.51 10.27
Gulf Canyon 29 7.39 0.06 7.44
Heaton Creek 17 11.45 0.41 11.86
Holcomb Creek 4 1.1 1.11
Jackson Bottom 16 8.25 11.48 19.73
Jackson Reservoir 6 2.97 0.13 3.10
Jackson Slough 30 15.03 3.96 19.00
Jaquith Creek 8 1.08 1.08
Johnson Creek North 16 1.36 1.36
Johnson Creek South 2 0.17 0.17
Lower Beaverton Creek 22 1.45 1.45
Lower-Middle Tualatin 10 413 3.12 7.24
Middle Rock Creek 24 3.04 3.04
Middle Tualatin 31 135.98 7.08 143.06
Reedville Creek 3 0.43 0.43
Rock Creek 7 0.54 0.54
Rosedale Creek 34 13.77 2.82 16.59
Upper Rock Creek 8 0.87 0.87
Willow Creek 5 0.59 0.59
Total 445 274.32 45.97| 320.29

Source: Analysis of OWRD point-of-use water rights information (February, 2000).

Adjusted for approximate apportionment of permit number S 35792 between multiple diversion sites.

*The 228 cfs water right at Hagg Lake is apportioned between subwatersheds within the
Rock-Middle Tualatin watershed, and other watersheds, based on TVID irrigated acres.
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Table 3-6. Total surface water rights by type of use.

USE number of [ Average| Cumulative| % of total
water rights| (cfs) (cfs)

AG Agriculture 1 0.05 0.05 0.02%
AS Aesthetic 3 0.30 0.91 0.33%
DI Domestic 4 0.10 0.41 0.15%
DN Domestic 1 0.01 0.01 0.00%
DO Domestic 6 0.11 0.64 0.23%
DS Domestic/stock 3 0.03 0.10 0.04%
Fl Fish 8 0.12 0.95 0.35%
FP Fire protection 2 0.51 1.01 0.37%
[* Irrig.,domestic,stock 1 0.20 0.20 0.07%
IC Irrigation 2 11.70 23.40 8.54%
ID Irrigation and Domestic 1 0.48 0.48 0.18%
IR Irrigation 381 0.29 111.02] 40.52%
IS Supplemental Irrigation 3 3.01 9.04 3.30%
LV Livestock 8 0.01 0.09 0.03%
MU Municipal 3| 40.33 121.00] 44.17%
NU Nursery Use 1 1.72 1.72 0.63%
PW Power 1 1.00 1.00 0.37%
RC Recreation 9 0.21 1.91 0.70%
WI Wildlife 3 0.01 0.03 0.01%

Total 441 273.97| 100.00%

Source: Analysis of OWRD point-of-diversion water rights information.
Date of source GIS layer is February, 2000.
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3.1.2.3 Flooding

Flooding is another important concern within the watershed. Although flooding is a natural part of a stream’s
hydrologic regime, it potentially conflicts with extensive agricultural development within the floodplain. Flooding
is largely a function of watershed topography. Poorly drained alluvial silts and clays underlie much of the Tualatin
Plain. Altogether, these soils cover 19 square miles, roughly 12% of the total watershed area. Although these
poorly drained soils tend to concentrate near streams, they are distributed throughout lowland portions of the
watershed.

Extensive portions of the watershed lie within the 100-year floodplain (Map 3-2). Most of these areas are in rural
portions of the watershed. Flooding in these areas would mostly affect agricultural and rural residential uses.
However, broad floodplains do occur in rapidly expanding urban portions of the watershed. The broadest of
these floodplains lie along the Tualatin River south of Cornelius. As pressure rises for infill, it will be important to
maintain land uses in these floodplains that are compatible with the flooding regimes of these areas.
Additionally, urbanization has increased peak flows in northern parts of the watershed, likely resulting in an
expanded 100-year floodplain. In recognition of the fact, USA is currently undertaking research to model the
100-year floodplain under current and planned urbanization.

Retention of floodwaters in floodplains helps to moderate flood peaks downstream on the Tualatin River. Stream
channelization and drainage projects such as drain tiling have reduced the amount of time that water is detained
at these floodplain sites. Nevertheless, floodplain storage continues to contribute to flow moderation.

3.1.2.4 Groundwater

Both confined and unconfined aquifers provide important sources of groundwater in the Rock Creek-Upper
Tualatin watershed. The most productive confined aquifers are found in the Columbia River basalt. Wells
tapping this aquifer sometimes produce several hundred gallons per minute. However, this aquifer has a limited
storage capacity, and in areas of heavy usage, withdrawal can exceed recharge (Hart and Newcomb 1965,
Schlicker 1967).

Such depletion has occurred in the area surrounding Cooper Mountain. The Cooper Mountain/Bull Mountain
Critical Groundwater area includes the watershed from Butternut Creek South to the Tualatin River. Within these
boundaries, groundwater withdrawals from the basalt aquifer are only permitted for domestic uses. On parcels of
10 acres or more, up to _ acre of lawn or garden may be irrigated.

West of this area, the Chehalem groundwater limited area includes all of the McFee, Burris, and Christensen
Creek subwatersheds, as well as that portion of the Davis Creek subwatershed that lies west of Highway 219. In
addition to irrigation, water may be withdrawn from the basalt aquifer for purposes of rural fire protection, and by
permit, water-efficient irrigation.

Seasonally high recharge can lead to circumstances where the water table rises to the surface, particularly in
December and January. At these times, seasonal wetlands become flooded. Much of the valley is underlain by
soils of low permeability, which contributes to wetland flooding.

3.1.2.5 Human impacts on hydrology
The natural flow regime has been altered through several anthropogenic influences. These include:

1. Decreased infiltration rates. Extensive urbanization in the eastern and northern portion of the watershed
has resulted in increased area covered by impervious surfaces such as pavement and rooftops and
decreased vegetative cover. Similarly, agricultural areas are subject to decreased soil organic matter
and decreased vegetation cover relative to the natural condition. These factors all increase peak runoff
rates and may decrease low flow rates in the summer.

2. Channelization. Many tributary streams in urbanized and agricultural portions of the watershed have
undergone extensive channelization for drainage and flood control. Although modified channels are
common throughout urbanized portions of the watershed, surveyors noted a particularly high incidence
of “ditched” channels in the Butternut Creek subwatershed (USA unpublished data, 2000). Map analysis
indicates that the course of Johnson Creek (North) is also visibly straightened. Among the rural areas,
Christensen Creek appears to have undergone more straightening than other streams. Potential effects
of channelization include hydrologic separation of the stream from its floodplain, reduced water
detention, and increased downstream flooding. Stream cleaning and straightening associated with
channelization reduce resistance to flow and locally increase the stream gradient, resulting in increased
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38



Chapter 3 - Current Conditions

velocity and erosion. Additionally, channel straightening tends to destroy riparian vegetation, and
reduces the length and diversity of instream and riparian habitats .

3. Diversions. As discussed earlier in this section, water diversions are distributed throughout the Tualatin
Plain. Impacts of these diversions include reduced discharge, which in turn leads to increased summer
water temperatures and decreased instream habitat for aquatic life. Where these diversions are
unscreened, they also pose a hazard to fish populations by diverting fish onto agricultural fields.

4. \Vegetation changes. Removal of vegetation and large wood from channels reduces resistance to flow,
thus increasing the velocity of stream discharge. Although this has the potential benefit of reducing local
flooding, it increases the prospect of downstream flooding, reduces the quality and diversity of available
riparian and aquatic habitat, and increases erosion.

5. Flow regulation. The Tualatin River project, including Scoggins Dam, has altered flows in the watershed.
Summer flows have been augmented along the mainstem. Winter peak flows have been reduced in
western portions of the watershed. However, by Farmington, mean monthly flow appears to be above
unregulated levels, even in winter. The effects of flow regulation become diminished downstream. Flow
augmentation from Henry Hagg Lake and Barney Reservoir has contributed to improved water quality as
far downstream as Rock Creek. Although many of these changes are positive for water quality and
human interests, care must be taken not to create negative impacts to aquatic life and other beneficial
uses.

6. Drainage. Surface and subsurface (“tile”) drains provide drainage to agricultural areas throughout the
watershed. This has increased peak winter flows and decreased summer flows in the Tualatin River and
its tributaries. This flow alteration can lead to increased streambank erosion and channel sedimentation,
decreasing habitat diversity, quantity, and quality.

3.1.2.6 Relative importance of human management factors to hydrologic change.

The OWEB methodology was used to determine the relative effects of each land use upon watershed hydrology
(WPN 1999). The separate analyses, along with their limitations, can be found on the Washington County
SWCD website (http:\\www.swcd.net). The results are as follows.

Agriculture . Enhanced peak flow from agricultural activities was estimated at 0.4 to 0.5 inches. Using the
OWERB criteria, this was considered to provide a low flow enhancement potential. However, the calculations did
not consider antecedent conditions.

Forest and rural roads . Forest and rural roads were found to occupy less than 4% of subwatershed area in
each subwatershed. Using the OWEB criteria, this indicates that peak flow enhancement potential from these
road types is low within the watershed.

Urban and rural residential uses . The OWEB methodology includes an option where road density is used as a
surrogate for total impervious area. (Subwatersheds with less than one square mile of urban or rural residential
area were not included in the analysis.) Urban portions of all subwatersheds were found to have road density
exceeding 10 miles road per square mile of land surface area. According to the OWEB criteria, the potential for
peak flow enhancement from urban land uses was very high. Rural residential areas also seemed to produce a
greater risk of peak flow enhancement than agriculture and forestry activities. However, definitive conclusions
were difficult to draw because of the small extent of individual rural residential areas.

3.1.3 Stream channel
3.1.3.1 Stream morphology and sediment transport processes

Major streams in the watershed were channel typed according to size, gradient, and confinement characteristics
(Map 3-3)'". In order to characterize the channel structure within the watershed, a channel typing methodology
patterned after the Oregon Watershed Enhancement Board'® (OWEB) approach was employed (WPN 1999).
This approach offered the advantage that the assessment could be performed rapidly using topographic maps,
as contrasted with other methods that require more intensive fieldwork. Office-based channel typing using the
OWEB methodology is useful for rapid stratification of watershed stream reaches for characterization and
preliminary planning. However, field study should precede any site-specific project planning.

Limited ground reference data was collected, and reports analyzed, to determine the character of channels
within the watershed (Tables 3-8 and 3-9). The analysis revealed recurring stream characteristics.
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Table 3-8. Stream drainage characteristics of subwatersheds of the Middle Tualatin-Rock Creek
watershed. (Based on GIS analysis using Tualatin River Watershed Information System).

Stream Drainage

Area Length Density

Subwatershed (miles”2) (miles) (mi/mi*2)
Abbey Creek 4.81 11.15 2.32
Baker Creek 3.17 543 1.71
Beaverton Creek 4.15 4.86 1.17
Bethany Creek 3.13 6.87 219
Blooming Creek 4.28 12.74 2.98
Bronson Creek 4.95 9.92 2.00
Burris Creek 6.71 15.25 2.27
Butternut Creek 5.08 7.86 1.55
Cedar Mill Creek 3.70 9.02 2.44
Christensen Creek 9.95 28.01 2.82
Davis Creek 5.73 15.37 2.68
Dawson Creek 3.87 4.20 1.09
Gordon Creek 4.1 9.60 2.34
Heaton Creek 6.26 17.74 2.83
Holcomb Creek 4.82 8.62 1.79
Jackson Bottoms 4.11 11.03 2.68
Jackson Reservoir 6.76 12.41 1.84
Jackson Slough 4.86 11.34 2.33
Jaquith Creek 3.35 9.79 2.92
Johnson Creek 3.81 7.18 1.88
Johnson Creek (S) 5.32 8.83 1.66
Lower Beaverton Cr 3.48 7.22 2.07
Lower Middle Tualatin 2.35 3.41 1.45
McFee Creek 11.80 30.31 2.57
Middle Rock Cr 4.55 6.73 1.48
Middle Tualatin 4.05 12.73 3.14
MT-Cornelius 5.12 9.01 1.76
Reedville Cr 1.82 2.39 1.31
Rock Creek 4.12 7.41 1.80
Rosedale Creek 5.30 9.36 1.77
Upper Beaverton-Golf Cr 8.58 11.22 1.31
Upper Rock Creek 9.40 24.00 2.55
Willow Creek 5.11 8.00 1.57
Watershed Total 168.61 359.01 2.13
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Most headwater streams in the Tualatin and Chehalem Mountains have “steep narrow valley channels” (OWEB
SV classification). This channel type comprises 15% of total channel length in the watershed. This channel type
is a sediment source region. In the Middle Tualatin-Rock Creek watershed, this channel type has a variety of
potential substrates. Gravel or larger substrates generally dominate these channel types. However, many of the
first order streams of this channel type have substantial inputs of fine, colluvial sediments.

Downstream of the headwater reaches, most streams transition into “moderately steep, narrow valley channels”
(OWEB type MV). This channel type represents about 13% of total stream length within the watershed.

Although they are loosely termed as transport reaches, the narrow canyon walls provide a ready source of debris
flows and colluvial sediment to the stream channel. Stream channels are confined by these channel walls and
thus tend to have a low sinuosity.

On middle reaches of some streams, the canyons widen and the channel type often changes to “moderate
gradient confined channel” (OWEB type MC). Reaches with this channel type tend to be rather short, and Type
MC streams represent only 4% of total watershed stream length. Another transport reach, these reaches are
less susceptible to direct colluvial inputs than are higher gradient streams. These reaches also have low
sinuosity, as hillslopes continue to constrain the channel.

As stream gradient decreases, MV and MC channels tend to grade into “moderate gradient, moderately confined
channels” (Type MM) and “low gradient, moderately constrained channels” (Type LM). Together, these channel
types represent 13% of watershed stream length. In these channels, both deposition and streambank erosion
can be important, depending on factors such as sediment supply.

The moderate gradient channel types provide a transition between coarse, gravelly substrates and fine silts and
clays. Although the moderate gradient channel types generally are dominated by gravel, clay-dominated
substrate is found along several streams, including Johnson Creek (North) and streams draining Cooper
Mountain (USA unpublished data, 2000).

In the lower portions of the watershed, low gradient streams with broad floodplains (OWEB types FP2 and FP3)
dominate the channel forms. Large and medium streams are included under the FP2 type designation, while
smaller tributaries are designated as FP3. Together, the floodplain types comprise 50% of the total stream
length in the watershed. Under natural conditions these streams generally have a high sinuosity and are
dominated by depositional processes. Sediments produced in the source and transport reaches are likely to be
deposited for long periods of time in the floodplain type reaches, where they will affect channel morphology and
substrate characteristics. Typically, clay and silt substrates dominate the floodplain channel types. Streambank
erosion is an important process in these reaches. Where bare soils occur near channels, sheet, rill, and gully
erosion are also important contributors of sediments to streams.

3.1.3.2 Effects of human influences upon stream morphology

Anthropogenic influences have had several effects upon stream morphology. Most notably, channelization has
straightened naturally sinuous streams in the alluvial portion of the watershed. This has reduced floodplain and
riparian area, and resulted in a general loss of habitat for aquatic and riparian-dependent species. Additionally,
channel straightening reduces stream length, thereby increasing local stream gradient and potentially increasing
downcutting. In the Tualatin subbasin, Ward (1995) attributed the lack of undercut banks to the effects of
channelization.

Riparian buffers along many of the streams in the watershed have been diminished. In several areas, including
the Tualatin River mainstem and Holcomb Creek, thin riparian buffers appear to be associated with accelerated
bank erosion. When sediments produced by such erosion are redeposited, they often change stream
morphology by embedding gravels and contributing to pool fill. Clearing of riparian vegetation also removes the
amount of wood and other roughness elements available to the stream, thus limiting the stream'’s ability to
develop pools.
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3.1.4 Water quality
3.1.4.1 Beneficial uses
The beneficial uses of water in the Tualatin subbasin include:

Public domestic water supply;
Private domestic water supply;
Industrial water supply;
Irrigation;

Livestock Watering;
Anadromous fish passage;
Salmonid fish rearing;
Salmonid fish spawning;
Resident fish and aquatic life;
Wildlife and hunting;

Fishing;

Boating;

Water contact recreation;
Aesthetic quality; and
Hydropower.

The water quality parameters that these beneficial uses are dependent on include water temperature, nutrient
levels, suspended sediment/turbidity levels, dissolved oxygen and bacterial levels.

3.1.4.2 General indicators of water quality

Generally speaking, the best water quality occurs in headwater streams within the watershed. Streams are
relatively well shaded and cold. However, headwater streams within the Middle Tualatin-Rock Creek watershed
have less continuous forest cover than is the case for watersheds further west in the Tualatin subbasin.
Temperature monitoring indicates that streams rapidly warm as they descend from the Tualatin Mountains. Other
water quality problems also develop quickly in this area. Although the most severe water quality problems occur
south of West Union Road, field observations and monitoring data indicate substantial degradation of water
quality prior to this point. This indicates that rural issues need to be dealt with to achieve water quality
objectives. Although monitoring is less intensively performed in the rural Chehalem Mountain subwatersheds, it
is likely that many water quality problems here also develop prior to reaching the valley floor.

The most severe water quality issues develop in urban portions of the watershed, particularly Rock Creek and its
tributaries. These urban portions of the watershed are subject to thermal loadings and polluted runoff from
impervious surfaces.

To address water quality problems, ODEQ, USA, TVID, and the Oregon Graduate Institute (OGI) are conducting
a cooperative study of pollution sources and water quality in the Tualatin subbasin (Table 3-10). Over the course
of the monitoring, the ODEQ water quality index (WQI) has been determined for numerous sites in the Middle
Tualatin-Rock Creek watershed. Water quality at all sites has been found to range from poor to very poor. By
far, the worst water quality was found during 1991 and 1992 at the Burris Creek and Christensen Creek
monitoring sites. (Average WQI at each site was 19 and 24 out of a possible 100, respectively). Due to lack of
subsequent monitoring, however, it is uncertain whether these measurements represent current conditions.
Among recently monitored sites, the worst WQI measurements have occurred on South Johnson Creek at
Glenbrook and on Beaverton Creek (Aroner 1998).

During monitoring efforts performed between the 1986 and 1995 water years, ODEQ and USFWS computed
WQI for streams on the lower Willamette Basin (ODEQ 2000). Three streams in the Middle Tualatin-Rock Creek
watershed were included in these computations. These included two sites along the Tualatin River, Rood Bridge,
and at Highway 210 (Scholls), and Beaverton Creek at 216" Avenue (Orenco). Using the WQI criteria, ODEQ
found water quality to be poor at the Rood Bridge site, and very poor at the Scholls and Orenco sites. However,
water quality at each of these sites improved significantly over this time period. ODEQ attributed this
improvement in water quality to improved management practices. In particular, the removal of phosphorus from
the Rock Creek WWTP effluent was credited with large improvements in water quality at the Scholls site.
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Table 3-10. USA tributary water quality monitoring sites in the Middle Tualatin-Rock Creek watershed. Adapted from Aroner 1998.

USA Samples per year
location  EPA
code Code Stream Location 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
3820012 3820015 Rock Creek Hwy 8 1 1 1 1 1 1 17 15 12 34 32 68 104 77 39 40 36 25|
3820047 Rock Creek Quatama 25 26 26 32 39 40 5
3820056 Rock Creek Hwy 216 30 24
3820078 Rock Creek Rock Creek Blvd 25 25
3820092 Rock Creek West Union 19 13 16
3821012 Beaverton Creek 216th 27 25 26 26 32 39 40 35 25|
3821050 Beaverton Creek 170th 25 25 25 9 25 12
3821059 Beaverton Creek Millikan Blvd 25 7 12
3821062 Beaverton Creek Millikan Way 9
3822002 Butternut Creek River Road 25 25
3822014 Butternut Creek 229th 25
3822033 Butternut Creek 192nd 25
3822070 Butternut Creek Bany 4 13 3
3823009 Cedar Mill Creek d/s Jenkins Rd 23 12
3823011 Cedar Mill Creek Jay Street 25 25 25 9
3823035 Cedar Mill Creek 119th 27 25
3824001 Bronson Creek 205th 25 32 24 21 12]
3824015 Bronson Creek Walker Road 32 19 22 1"
3824018 Bronson Creek 185th 31 27 22 12
3824020 Bronson Creek Cornell Road 32 24 22 12|
3824032 Bronson Creek West Union/158th 25 19 22 12
3824050 Bronson Creek 143rd Road 30 19 22 12
3824071 Bronson Creek Laidlaw Road 32
3824072 Bronson Creek Saltzman Road 14 22 12
3825004 Willow Creek 185th & Baseline 25 9
3825023 Willow Creek Cornell & 158th 25
3826001 N Johnson Creek Walker Road 25
3826010 N Johnson Creek Butner Road 25
3826024 N Johnson Creek Leahy Road 25
3827002 S Johnson Creek Hwy 8 25 25
3827011 S Johnson Creek Glenbrook Road 25 31 40 28 12
3827014 S Johnson Creek Davis Road 31 40 28 8|
3827024 S Johnson Creek Hart Road 31 40 28 12
3827026 S Johnson Creek Bridlehills/Hart 25 25
3829007 Hall Creek 110th & Canyon 25 25 25 25 12]
3830018 Christensen Creek  Hwy 219 1 25 25 7
3831005 Burris Creek Hwy 219 1 25 25 7
3854004 T-Beaverton Creek  Shaw near 170th 23
3859001 Bannister Creek Laidlaw Road 24 22 12
3859010 Bannister Creek 124th 12
3850006 Dawson Creek Brookwood Road 12
3850017 Dawson Creek Airport RC 8
3850023 Dawson Creek Shute Road 12
Non USA monitoring sites
Station Agency _Stream Location 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
3804012 MUL Abbey Creek d/s Horse Ranch 2 5 9 8 7 7 6
3804020 MUL Abbey Creek u/s Horse Ranch 5 6
3808010 MUL Abbey Creek trib. 2 5 8
3811010 ODA McFee Creek Hwy 219 12 13 12 13|
3813001 ODA Baker Creek Hwy 210 12 13 12 13
3820145 MUL Rock Creek 2 5 9 8 7 7 6
3820165 MUL Upper Rock Creek 2 5 8
3823045 POR Cedar Mill Creek Cornell 8 5 3 7 12 12 12
3824072 MUL Bronson Creek Saltzman 8 7 7 [§
3830018 ODA Christensen Creek  Hwy 219 12 13 12 13
3831005 ODA Burris Creek Hwy 219 12 13 12 13
402147 ODEQ  Rock Creek Hwy 8 43 26 9 3 1
402150 ODEQ Beaverton Creek 216th 1 1 1 36 28 9 9 15 14 9 14 13 12 9 11

3.1.4.3 Macroinvertebrate sampling in the Middle Tualatin-Rock Creek watershed

Macroinvertebrate surveys provide an excellent indicator of water quality, sedimentation, habitat diversity, and
biodiversity. In connection with monitoring efforts by USA, Alaska Biological Research, Inc. (ABR) conducted
macroinvertebrate surveys in streams of the Tualatin subbasin (Cole 2000). Macroinvertebrates were sampled at
44 sites, 22 of which were within the Middle Tualatin-Rock Creek watershed. These included 14 urban sites in
Rock Creek and its tributaries, as well as Butternut Creek. Additionally, eight rural sampling sites were chosen
on Christensen, Burris, Heaton and Baker creeks. Generally speaking, the most degraded conditions were
found in the urban streams. Within the watershed, the greatest degree of impairment was found at the Middle
Beaverton Creek and lower Johnson Creek (South) sites. Species diversity and the proportion of pollution-
intolerant species were much lower at this site than at the other sites.

Of additional note is the relatively impaired condition of macroinvertebrate populations on upper Rock Creek.
Although this stream is classified as an urban stream, the upper site is well above the urban growth boundary
and is in a zone dominated by rural land uses. The fact that this site scored relatively poorly indicates that issues
involved with rural land uses must be dealt with to improve conditions on Rock Creek.
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Although rural streams appeared to be less impaired than the urban streams, few sites within the watershed had
macroinvertebrate communities comparable to the best sites, which were on Upper Dairy Creek, upper Chicken
Creek, and Roaring Creek. The exception was Burris Creek, which scored slightly below these reference
streams. Christensen, Baker and Heaton creeks scored substantially lower than did rural streams outside the
watershed. The relatively poor performance of these streams, together with upper Rock Creek, may reflect the
fragmented land use patterns, together with the natural erodibility of the steep lands within these regions.

3.1.4.4 Streams on the 303(d) list

The Middle Tualatin-Rock Creek watershed has the largest extent of 303(d) listed streams of any watershed in
the Tualatin subbasin. An estimated 103 stream miles in this watershed are on the ODEQ 303(d) water quality
limited list (Map 3-4). These streams are listed in Table 3-11. The most common criteria for listing include high
levels of bacteria and high water temperature. Low dissolved oxygen, poor fish diversity, and high levels of
chlorophyll a are also criteria for listing in some streams. Draft Total Maximum Daily Load allocations (TMDLS)
have been developed for temperature, bacteria, dissolved oxygen, and chlorophyll a. Streams will be removed
from the 303(d) list for these parameters once the TMDLs are fully in place. As of December, 2000, ODEQ
tentatively planned to have the allocations in place by mid-2001 (G. Geist, ODEQ, personal communication).

3.1.4.5 Parameters of concern
3.1.4.5.1 Bacteria

E. coliis an important indicator of inputs of fecal bacteria to stream systems. High bacteria levels can cause
disease, and restrict the beneficial uses of water for humans, such as water contact recreation. Studies by USA
indicated that elevated bacteria levels in rural areas are largely the result of livestock farms with inadequate
manure storage, manure management, or grazing management (Aroner 1998). It is possible that poorly placed
septic systems may also contribute to the problem.

Bacterial impairment was widespread within the watershed. Generally, bacterial concentrations were the highest
during the May-October sampling season (Table 3-12). The degree of bacterial impairment was the greatest on
Johnson Creek South near Glenbrook Road, Cedar Mill Creek at Cornell Road, Bronson Creek at Kaiser Road,
Hall Creek at Canyon Road, and Baker Creek at Highway 210. Additionally, the Cedar Mill Creek site was
severely impaired by bacteria during the winter sampling season.

3.1.4.5.2 Dissolved oxygen

High levels of dissolved oxygen are essential for most cold-water aquatic species. Dissolved oxygen levels are
affected by temperature, aquatic growth, nitrification, and oxygen demand imposed by decomposition of organic
material. High water temperature reduces the amount of dissolved oxygen that can be stored in the water
column. Decomposition of organic matter consumes oxygen, leading to low levels of instream dissolved
oxygen'®. As gases are often most easily transferred in turbulent waters, lack of turbulence, with accompanying
pool stratification, can also lead to low dissolved oxygen levels.

In the past, high ammonia levels contributed to decreased dissolved oxygen levels. Oxygen was required to
convert the ammonia to nitrates (that is, through nitrification). Additionally, ammonia posed a toxicity problem to
aquatic life. These problems have been greatly reduced since the implementation of upgraded wastewater
treatment processes by USA. Presently, ammonia is considered a minor contributor to dissolved oxygen
reductions within the watershed (ODEQ 2000).

During recent studies related to TMDL establishment, ODEQ determined that high temperature and SOD were
the primary contributors to dissolved oxygen deficits in streams in the watershed. In some cases, the other
factors were potentially significant contributors, particularly in urban streams. The lowest dissolved oxygen levels
were found on upper Beaverton Creek downstream of downtown Beaverton, and on Johnson Creek (South) near
its confluence with Beaverton Creek. Dissolved oxygen levels improved downstream on Beaverton Creek
(ODEQ 2000).

Different levels of dissolved oxygen (D.O.) are needed for successful spawning and fish rearing. Higher
dissolved oxygen levels are necessary for successful fish spawning than for rearing. This is because high
interstitial levels of dissolved oxygen are necessary to facilitate oxygen transfer and waste removal in gravel
redds.?° Where this oxygen supply is impaired, decreased survival, deformities, and altered hatch timing often
result (Bjornn and Reiser 1991). Within the Middle Tualatin-Rock Creek watershed, portions of McFee and Rock
creeks support spawning of winter steelhead trout. Additionally, several streams support spawning of resident
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Data sources: 303(d):OR Department of Environmental
Quality; Water-quality monitoring stations: USGS;

Points of diversion: OR Department of Water Resources;
Toxic release inventory and NPDES: USEPA 1992
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cutthroat trout. Thus, these streams should receive special attention to ensure their ability to maintain high
dissolved oxygen levels during the appropriate seasons.

Within the watershed, most recorded dissolved oxygen levels below federal standards occurred between May
and October, when salmonid rearing was the most likely beneficial use to be affected. Only the sites on
Beaverton Creek and South Johnson Creek recorded low dissolved oxygen levels during the November to April
period (Table 3-12). Although spawning of steelhead trout would not be affected on these streams, cutthroat
trout spawning could potentially be affected on South Johnson Creek.

3.1.4.5.3 Phosphorus

In many natural aquatic systems, phosphorus is the limiting nutrient to aquatic growth. When streams are
enriched by phosphorus inputs, it can lead to algal blooms, decreased dissolved oxygen concentrations, fish
kills, and bad odors.

Phosphorus is a major parameter of concern within the Middle Tualatin-Rock Creek watershed. Phosphorus
levels exceed TMDL standards in monitored streams throughout the watershed (Table 3-12). During 1997, the
highest median May-October phosphorus concentration occurred on Bronson Creek at Saltzman, Rock Creek at
Highway 8, and Beaverton Creek at 216" Avenue. The highest recorded maximum phosphorus measurements,
however, occurred along rural portions of Bronson Creek. The Bronson at Kaiser and Bronson at West Union
sites had recorded maximum phosphorus concentrations more than double those of any other site (Aroner 1998,
TRFMTC 1999).

3.1.4.5.3.1 Potential sources of phosphorus

Both urban uses and agriculture are important sources of phosphorus to aquatic systems. Conversion of forest to
these land uses generally results in increased fertilizer use and soil destabilization (Wolf 1992). Where these
fertilizers and soils are able to reach an aquatic system, they often transport a phosphorus load to the stream.

Urban and rural residential land uses, as well as agriculture, often implement practices that contribute organic
material to streams. Contributions of easily decomposed organic matter (e.g. manure, straw, leaves, grass
clippings) increase the sediment oxygen demand. This can lead to anaerobic conditions in the stream bottom
during the summer, which tends to chemically mobilize phosphorus that has been adsorbed to iron and
aluminum oxides in sediment.

3.1.4.5.4 Stream temperature

In the Tualatin Basin, concern over water temperature generally relates to the fitness of streams to provide
suitable conditions for cold-water aquatic species, such as salmonids. For most streams in the basin, the
salmonid rearing/migration standard of 17.8 C (64« F) is applied. This standard is applied based on a seven-day
moving average of daily maximum temperatures (OAR 340-41-006).

In conjunction with monitoring efforts, USA and ODA measured water temperature at many urban and rural sites
within the watershed (Table 3-12). In 1997, most monitored sites routinely exceeded the 17.8 C standard during
the May to October period (Aroner 1998). This standard was most frequently exceeded at the Beaverton Creek
sites, on South Johnson Creek between Davis and Glenbrook Road, and on Bronson Creek between 185" and
Walker Road.

The Tualatin Basin Watermaster maintains constant summer temperature measurements at three mainstem
Tualatin River sites in the watershed. These monitoring sites are located at Golf Course Road (RM 51.5), Rood
Bridge (RM 38.4), and Farmington (RM 33.3). The first two sites are upstream of Rock Creek. The Rood Bridge
site reflects inputs from Dairy Creek, while the Farmington Bridge includes inputs from Rock Creek and the Rock
Creek WWTP. In 1999, the Golf Course Road site did not record a 7-day running mean maximum temperature
exceeding the 17.8 C standard. This standard was exceeded on two days at the Rood Bridge site, and on 49
days at Farmington (TRFMTC 2000).

In 1999, ODEQ conducted an intensive monitoring study of several streams within the Tualatin subbasin,
including Rock Creek. This study found that all sampled sites on Rock Creek and its tributaries exceeded the
17.8 C water temperature standard at some point over the summer sampling period. The maximum 7-day
average temperature ranged from 17.9 C at the Rock Creek at Cornelius Pass Road site to 23.5 C at Bronson
Creek near its mouth. In general, the length of time that stream temperature exceeded 17.8 C increased
downstream. However, the headwater Rock Creek site (at 220"") had a longer period in excess of 17.8 C than
any other site north of Highway 26. An examination of the graph at this site indicated high fluctuation in
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temperature. Conversations with ODEQ personnel indicated that observed high temperature measurements
were a result of low water volume coupled with clearcuts upstream of the monitoring site (Rob Burkhart, ODEQ,
personal communication 2000).

Among the monitored sites, Bronson Creek and Beaverton Creek displayed the greatest impairment due to
temperature. Over the course of the monitoring period, stream temperatures at each of these sites exceeded
21.1 C for more than 200 hours. The longest total duration of excess, 419 hours, occurred on Beaverton Creek
at 185™". Two Rock Creek sites, at Highway 8 and at Amberwood, also had recorded temperatures exceeding
21.1 C. Additionally, these streams, along with Willow Creek, spent more than 1,000 hours of the total
monitoring period above 17.8 C.

In many reaches, streams are exposed to large amounts of summer heating because of impaired riparian
canopy. Recent surveys conducted in connection with the Watersheds 2000 effort found that the vast majority of
Rock Creek and its tributaries had riparian buffers less than 25 feet in width (USA, unpublished Watersheds
2000 data). Aside from headwater streams, most surveyed streams had less than 60% canopy coverage.

Analysis of RLIS Lite digital aerial photography showed that substantial portions of rural subwatersheds lacked
riparian vegetation and/or provided insufficient shade. Many tributary reaches lacked riparian vegetation. The
mainstem Tualatin River, on the other hand, usually had a forested buffer, but the river was often too wide to
provide complete shade. Subwatersheds where shading seemed exceptionally low were Blooming Creek,
Middle Tualatin-Jackson Bottom, and Christensen Creek. Lower portions of Burris Creek had low shading
potential, but upper portions were outside the photo coverage.

3.1.4.5.5 Other parameters of concern

Through evaluation of 1993 monitoring data, the United States Geologic survey (1998) found Beaverton Creek at
Cedar Hills Boulevard to be more contaminated by organic compounds than any other sampled site. It was
noted that USEPA Tier two screening values were exceeded for 21 out of 22 chemicals. These chemicals
covered a wide spectrum of pollutants, including heavy metals, pesticides, polyaromatic hydrocarbons (PAH),
phenols, and phthalates. This high level of pollution appeared to have severe biological effects. Few fish were
found at this location, and half of the fish that were found had physical abnormalities, including white tumors.
Additionally PCBs were found in fish tissue at this site.

3.1.4.6 Water quality trends

The USA study, (Aroner 1998), found several notable water quality trends in the Tualatin Basin. Those shared by
streams within the Middle Tualatin-Rock Creek watershed include:

e Declining phosphorus (May-October, all streams)
* Increasing temperature (May-October, Baker, Christensen, Rock, Beaverton)
e Decreasing chemical oxygen demand (Rock)
e Decreasing ammonia concentrations (November-April, all streams except Burris and Baker)
Baker Creek displayed a trend for increasing ammonia concentration.
3.1.5 Aquatic species and habitat

3.1.5.1 Cold-water fish

3.1.5.1.1 Distribution and life history

Rock Creek and McFee Creek are considered to contain important habitat for spawning and rearing of
anadromous steelhead (Map 3-5). Additionally, these streams and their tributaries support resident cutthroat
trout and coho salmon. Cutthroat trout and steelhead trout are native to the system. Coho salmon were first
introduced in the 1920’s and have since become naturalized (ODEQ and USA 1982). Common native non-
salmonids include dace and sculpin. Pacific lamprey and brook lamprey are also present. A list of fish species
within the watershed is given in Table 3-13.

Steelhead trout are considered to spawn and rear in Rock Creek between the headwaters and Beaverton Creek,
and in McFee Creek below Finnegan Hill Road (ODFW database, 1999). Additionally, the mainstem Tualatin
River and lower Rock Creek provide migratory corridors for these fish. The mainstem Tualatin River above Dairy
Creek is considered to provide some steelhead rearing opportunities (ODFW 1999).
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Map 3-5 -- Fish Distribution in the Middle Tualatin-Rock Creek Watershed.

52

D09-07-00:JR




Chapter 3 - Current Conditions

Table 3-13. Anadromous and resident fish known to inhabit the Middle Tualatin-Rock Creek watershed.

Anadromous Fish Resident Fish

Common Name Scientific Name Common Name Scientific Name

Coho salmon Oncorhynchus kisutch Cutthroat trout Oncorhynchus clarki clarki

Steelhead trout Oncorhynchus mykiss Western brook lamprey Lampetra richardsoni

Pacific lamprey Entosphenus tridentatus |Reticulate sculpin Cottus perplexus
Largescale sucker Catostomus platyrhynchus
Redside shiner Richardsonius balteatus
Speckled Dace Rhinichthys osculus
Northern pikeminnow Ptychocheilus oregonensis
Largemouth bass Micropterus salmoides
Bluegill Lepomis macrochirus
Warmouth Lepomis gulosus
Yellow perch Perca flavescens
Crappie Pomoxis sp.

Although survey data are limited, it is likely that cutthroat trout spawn in Rock Creek and its tributaries above
Abbey Creek, as well as McFee Creek (ODEQ 2000). Rearing of cutthroat trout occurs in lower Rock Creek,
Beaverton Creek, Cedar Mill Creek, and the Tualatin mainstem.

Additionally, the Tualatin River provides a migratory corridor for chinook salmon. These fish infrequently utilize
the Tualatin subbasin.

Winter run steelhead trout migrate into the Willamette basin between February and May. Spawning occurs April
through June, with peak spawning occurring in May (Busby et al. 1996). Juvenile steelhead trout rear in streams
for two years prior to smolting. Most trout rearing takes place in tributaries. Some migration to mainstem
reaches may take place in fall and winter (Ward 1995). After smolting, they migrate to the ocean between April
and June. Steelhead trout typically spend two years in the ocean prior to returning to their natal streams to
spawn. Steelhead trout do not necessarily die after spawning, but may go back to the ocean and return in
subsequent years to spawn again.

Coho salmon migrate into the upper Willamette basin in fall. Spawning occurs in November and December.
Juvenile coho salmon rear in streams for one year prior to smolting, with outmigration taking place from March
through May. In summer, most rearing takes place in tributaries. Some migration to mainstem reaches may take
place in fall and winter (Ward 1995). After smolting, they migrate to the ocean. Coho salmon typically spend
three years in the ocean prior to returning to their natal streams to spawn. Following spawning, they die.

In this watershed, cutthroat trout exhibiting both resident and potamodromous life histories are present?:.
Potamodromous migration occurs between the Middle Tualatin-Rock Creek watershed and the Willamette River.
Additionally, localized movement will occur in an attempt to find superior habitat conditions. Although cutthroat
trout can be found spawning most times in the year, their peak spawning season in the Tualatin subbasin is from
February to April (G. White, fisheries biologist, personal communication 2001).

Life history of Pacific lamprey is complex. They typically migrate into the Willamette basin between April and
September, and spend one winter in fresh water prior to spawning. Spawning occurs in June and July in stream
reaches with abundant gravel. After hatching, lamprey spend four to six years in the larval, or ammocoete,
stage. Ammocoetes migrate downstream to lowland reaches with mud substrates, where they remain until
attaining juvenile stage. This stage, which is marked by physiological changes including the development of
eyes, usually takes place between July and October, and is usually marked by a migration to stream reaches
with fast flow and gravel substrate. As juveniles grow to adulthood, they outmigrate to the ocean, usually
between late fall and spring. Off of the Oregon Coast, adult lamprey spend 20-40 months in the ocean prior to
returning to fresh water to spawn. They die three to 36 days after spawning (Close et al. 1995).
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3.1.5.1.2 Potential hazards

The greatest hazard faced by salmonids is generally considered to be the lack of quality habitat. For
anadromous fish, in particular, habitat is limiting. There is an estimated 16 miles of spawning habitat in the
Middle Tualatin-Rock Creek watershed that is accessible to anadromous fish (ODFW 1999). Most of the best
rearing habitat also lies within the reaches used for spawning. Since the amount of habitat is so limited, any
degradation is significant. Threats to salmonid habitat in the watershed include loss of habitat diversity,
diminished water quality (including elevated water temperatures and low dissolved oxygen), and low summer and
fall streamflow. Further discussion of streamflow and water temperature characteristics occurs in the Hydrology
and Water Quality sections (Sections 3.1.2 and 3.1.4).

Migratory impediments, stream diversions, predation, and competition are other factors affecting salmonid
populations. Poorly sized and placed culverts, in particular, can impede migration by creating jumps and velocity
barriers (See Section 3.1.5.1.6). Stream diversions can entrain migrating and rearing salmonids and remove
them from the stream system, often resulting in fish mortality in nearby upland habitats. While predation and
competition are natural ecological processes in aquatic systems, human activities can increase pressures from
these sources by reducing the amount and diversity of available habitat, accidental predator introduction, and
planting of hatchery fish.

3.1.5.1.3 Planting of hatchery salmonids

Steelhead trout were released in the Middle Tualatin-Rock Creek watershed between 1984 and 1989 as
mitigation for loss of habitat due to construction of Scoggins Dam. In 1984, 9,733 steelhead trout fry were
planted in Rock Creek. In 1989, 14,611 fry were planted in McFee Creek. These numbers represent a very
small proportion of the steelhead trout that were planted in the Tualatin subbasin over this period. In 1999,
ODFW discontinued planting steelhead trout in the Tualatin subbasin. This change of policy resulted from the
listing of upper Willamette steelhead trout as threatened under the Endangered Species Act (ESA).

Coho salmon were planted in the watershed between 1980 and 1985. Over this period, 369,800 coho salmon fry
were released into Rock Creek, while 113,100 fry and 55,700 pre-smolts were released into McFee Creek. In
1999, ODFW discontinued planting coho salmon in the Tualatin subbasin in response to steelhead trout listings
under the ESA.

3.1.5.1.4 Prospects for salmonid populations

The Middle Tualatin-Rock Creek watershed falls within the upper Willamette Evolutionarily Significant Unit (ESU)
for steelhead trout. In March 1999, steelhead trout within this ESU were listed as threatened under the ESA.
Through genetic analysis, the National Marine Fisheries Service (NMFS) determined that the steelhead trout in
the Tualatin basin are of native stock, and therefore were included in the ESA listing. Although Nehlsen et al.
(1991) did not consider these steelhead trout stocks to be at risk, more recent trends indicate a possible decline
in population. Wide population fluctuations make trends difficult to determine. However, low populations indicate
a possible risk of extinction (Busbhy et al. 1996).

On April 5, 1999 coastal cutthroat trout within the upper Willamette ESU were determined by the National Marine
Fisheries Service (NMFS) to be “Not Warranted” for listing under the ESA (Federal Register 16397). However,
the USFWS now has authority over cutthroat trout and are currently reviewing their status. Population trends for
cutthroat trout within the Middle Tualatin-Rock Creek watershed are unknown.

3.1.5.1.4.1 Non-salmonid populations and trends.
Little population information is available on cold water non-salmonid fish species in the watershed.
3.1.5.1.5 Distribution of habitat

Coho salmon, steelhead trout, and cutthroat trout vary in their seasonal habitat utilization but all require
structurally diverse channels for the maintenance of healthy populations. In general, coho salmon occupy middle
stream reaches while cutthroat and steelhead trout occupy upper reaches. During high flow periods associated
with winter and spring, juvenile coho salmon, steelhead and cutthroat trout depend on the low velocity habitats
provided by pools, backwaters, and off-channel alcoves. Adult salmon and trout also use pools and wood
structure for shelter from predators and for resting. During low flow periods zero to one year old steelhead and
cutthroat trout inhabit higher velocity areas associated with riffles, while coho salmon continue to use pools. Two
year and older steelhead and cutthroat trout generally prefer the deepest pool habitat.
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In Coast Range streams, large wood pieces and accumulations play a vital role in maintaining channel
complexity and fish populations. Large woody debris (LWD) creates scour, recruits and maintains spawning
gravel, creates rearing pools and increases channel complexity. Although limited habitat surveys exist, most
existing data indicate that LWD is far below optimal levels throughout the watershed. According to the OWEB
manual, ODFW benchmarks for streams in forested basins indicate that less than 10 pieces of LWD (10 feet
minimum length by 6 inch width) per 100 meters (328 feet) channel length are undesirable (WPN 1999).
Although the majority of the Rock Creek watershed is not currently forested, these values provide a useful basis
for comparison. Recent riparian surveys along Rock Creek and its tributaries, as well as Butternut, Gordon, and
Rosedale creeks found that only one site exceeded 1 piece of LWD per 100 meters. Counts at ground reference
sites on the Tualatin River were somewhat higher, ranging from 3.83 to 15.36 pieces per 100 meters.

The current characteristics of riparian vegetation further indicate that LWD recruitment potential is poor in most
parts of the watershed. Once again the Tualatin River had somewhat higher recruitment potential than most
tributaries, as many ash trees in the 12-24 inch dbh class were found interspersed among trees of smaller
diameter classes.

Lowland reaches typically have eroding banks, low pool density, high stream turbidity, and fine-textured
substrates. In most tributaries and the Tualatin mainstem below Rock Creek, summer water temperature often
exceeds 17.8 C. These characteristics generally reduce their suitability for salmonid rearing habitat. However, a
limited amount of suitable salmonid rearing habitat may occur within these lowland streams. Surveys conducted
in summer and fall of 1999 found that small numbers of cutthroat trout were using sites along lower Rock Creek.
However, these surveys were conducted at times when water temperature was well below 17.8 C (Hughes and
Leader 2001).

3.1.5.1.5.1 Habitats for non-salmonid species

As described in section 3.1.5.1.1, Pacific lamprey have diverse habitat needs. They prefer cool water
temperatures at all life stages. Substrate needs vary by life stage: During the ammocoete stage they utilize
stream reaches with mud substrates. On the other hand, juveniles and adults need gravel substrates and
flowing, well-oxygenated water. Thus, potential habitat concerns for lamprey involve both foothill and valley
stream reaches in the Middle Tualatin-Rock Creek watershed.

3.1.5.1.6 Migration barriers

Barriers to fish passage include both natural and anthropogenic factors. On most of the smaller tributaries,
stream size, gradient, and naturally occurring low flows are the limiting factors. In most other cases, migration
impedance is partially or wholly due to human activities. Diversions can reduce stream depth, block upstream
passage, and/or divert fish from the streams. Stream crossings can block fish passage, either through
improperly placed culverts, or in some cases a lack of culverts.

The Oregon Department of Transportation (ODOT) performed a survey of 61 culverts within the watershed. Of
these culverts, 5 were found to be structurally inadequate because of poor culvert condition, migratory
impediment, or inadequate passage of high flows. Although none of these deficient culverts occurred on
streams used by anadromous steelhead, these culverts were considered to provide potential barriers to
migration of resident fish. All of these culverts were considered to be a low priority for replacement.

3.1.5.2 Warm-water fisheries

Warm water fish are present in the mainstem Tualatin, the lower reaches of Rock Creek and other tributaries,
and in ponds (Murtagh et al. 1992, SRI 1990, JWC unpublished data). These include game species such as
smallmouth bass, largemouth bass, and yellow perch, as well as hon-game species such as yellow and brown
bullhead. Below Rock Creek, fish communities are dominated by these species (SRI 1990).

3.1.5.3 Amphibians

Many amphibians depend on riparian and wetland habitats. Worldwide, the reduction in area of such habitats
has resulted in a corresponding reduction in amphibian numbers. Additionally, native frogs in western states
have largely been outcompeted by the introduced bullfrog (Rana catesbiana). For example, the bullfrog has
been implicated in the extirpation of the spotted frog (Rana pretiosa) from the Willamette Valley (Leonard et al.
1993). Riparian-dependent amphibian Special Status Species?? in the Middle Tualatin-Rock Creek watershed
include the red-legged frog (Rana aurora aurora), Northwestern salamander (Ambystoma gracile), Dunn’s
salamander (Plethodon dunnii), tailed frog (Ascaphus truei), Columbia torrent salamander (Rhyacottriton kezeri),
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and the western toad (Bufo boreas). The clouded salamander also has special status, but it generally is
associated with upland forested habitat, specifically snags, fallen trees, and rotten logs.

Northern red-legged frog (Rana aurora) (BS)

The red-legged frog is known to occur at numerous sites within the Middle Tualatin-Rock Creek watershed.
These frogs generally breed in marshes, small ponds and slow-moving backwater areas. During the non-
breeding season they are highly terrestrial, commonly venturing into forested uplands. Past management
practices that altered cool, moist riparian and forest floor habitats may have adversely impacted the quality and
quantity of red-legged frog habitat within the watershed (Csuti et al. 1997).

Cope'’s giant salamander (Dicamptodon copel) (BS)

This amphibian may be present within the watershed.

Pacific giant salamander (Dicamptodon tenebrosus) (No federal status)
These amphibians are infrequently observed in the Tualatin Hills Nature Park.
Tailed frog (Ascaphus trueil) (BA, SS)

Tailed frogs may be present in this watershed.

Important habitat types for tailed frogs include cold streams with rocky substrate and adjacent riparian forests. In
portions of its range, this frog has experienced a severe decline in population. Increased stream temperatures
and stream sedimentation from timber harvest and road building activities have been suggested as possible
causes for this decline (Csuti et al. 1997).

Columbia torrent salamander (Rhyacottriton kezeri) (BS, SS)
Columbia torrent salamanders may be present in this watershed.
Western Toad (Bufo boreas) (SS)

Western toads may be present within the watershed. This toad adapts to many habitat types, so it could be
found in any aquatic or wetland setting. Although this amphibian is abundant in Oregon, it has been extirpated
from many areas (Csuti et al. 1997).

3.1.5.4 Reptiles

Western pond turtle (Clemmys marmorata) (FC, SS)

This reptile occurs within the watershed. Populations in the Willamette Valley have experienced steep declines.
Introduced predators including the bullfrog, red eared sliders, box turtles, and snapping turtles have been
implicated in these population declines (Csuti et al. 1997).

Important habitat includes quiet water habitats, such as ponds, marshes, and slow moving floodplain streams.
Pond turtles need basking sites, such as logs and rocks, adjacent to these aquatic habitats (Csuti et al. 1997).

3.1.5.5 Other riparian and wetland-dependent species

Riparian and wetland areas provide habitat for many bird species in the Middle Tualatin-Rock Creek watershed.

These include migratory songbirds, as well as wood ducks and mallards, which nest in riparian areas. Seasonal
flooding and farm ponds add to the available habitat for waterfowl. Species using such habitats include Canada
geese, whistling swan, mallard, wood ducks, American widgeon, ring-necked duck, lesser scaup, green-winged

teal, pintail, and American coot (ODEQ and USA 1982).
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3.2 Terrestrial

3.2.1 Vegetation
3.2.1.1 Array and landscape pattern of vegetation
3.2.1.1.1 Vegetation in the Tualatin Plain and lower portions of the foothills

The watershed’s valleys and adjacent foothills are within the interior valley zone described in Franklin and
Dyrness (1973). Historically, the valley floors in this zone were dominated by overstories of Oregon white oak
(Quercus garryana). Interspersed with the white oak were other tree species including bigleaf maple and
Douglas-fir., Common understory plants included western hazel (Corylus cornuta), swordfern (Polystichum
munitum), Saskatoon serviceberry (Amelanchier alnifolia), mazzard cherry (Prunus avium), common snowberry
(Symphoricarpos albus), and Pacific poison oak (Rhus diversiloba). These hardwood forests were often
interspersed with prairies, some of which were created through human actions such as burning. Under natural
circumstances, riparian communities in this zone are often forested, with dominant vegetation consisting of
bigleaf maple, black poplar, and various willows.

In the foothills, the oak woodlands of the valleys naturally grade into conifer forest. Douglas-fir is naturally a
dominant component of the Willamette Valley foothills conifer forest, and under natural conditions, grand fir
(Abies grandis) and bigleaf maple are also important components (Franklin and Dyrness 1973).

Currently, most of the eastern portion of the watershed has been urbanized. These urban portions comprise
roughly 38% of the watershed?®. Where urbanization has progressed, much of the native vegetation has been
removed and replaced with buildings and impervious surfaces. Many exotic species have been introduced into
these areas, resulting in a landscape dominated by a mélange of native and exotic species. The best chance for
finding native communities in these areas is in special reserves such as the Tualatin Hills Nature Park where
effort has been made to eradicate exotic species.

Most of the remainder of the Tualatin Plain and a portion of the adjoining foothills are in agriculture. These
agricultural areas comprise roughly 48% of the watershed?. Much of the natural vegetation has been removed
from these areas. Where such vegetation exists in upland zones, it is typically comprised of small stands of
Oregon white oak and Douglas-fir. The riparian zone is generally narrow and patchy, with vegetation types
varying from riparian forest to herbaceous. The riparian forests are generally dominated by Oregon ash, black
poplar and large willows, while riparian shrublands are dominated by Himalayan blackberry, red-osier dogwood
(Cornus sericea), wild rose (Rosa nutkana) and willows. Smaller tributaries and highly disturbed reaches are
often vegetated with reed canarygrass and other herbaceous vegetation.

Width of the riparian buffer in the valleys is usually quite limited (Risley 1997). Surveyors connected with the
Watersheds 2000 project collected riparian data within urban streams and adjacent rural streams. Sites
surveyed within the watershed included Rock Creek, Butternut Creek, Gordon Creek, Rosedale Creek, and their
tributaries. Most sites along these streams had buffers less than 25 feet in width (USA unpublished data).

The buffer along the Tualatin River is somewhat wider than along most tributaries. Aerial photographic analyses
performed for the Watersheds 2000 project indicated that the vast majority of the river was bordered by mixed or
deciduous forest. Mean buffer width was between 50 and 75 feet, although a quarter of the analyzed stream
length was bordered by riparian forest greater than 200 feet in width. In most cases, these wide forested areas
occurred on the inside of meander bends. Less than five percent of the riparian area along the mainstem was
less than 25 feet in width.

3.2.1.1.2 Vegetation in the Tualatin and Chehalem Mountains

Upper portions of the watershed’s foothills show characteristics transitional between drier portions of the western
hemlock zone and the Willamette Valley foothill conifer forest described by Franklin and Dyrness (1973).
Although portions of the watershed are mapped within the western hemlock zone, precipitation is generally
below that considered necessary to sustain western hemlock forest. Thus, it is likely that Douglas-fir likely
constitutes a major part of the climax vegetation of these mountains, although grand fir may originally have been
a more significant component of the vegetational landscape than is currently the case. Riparian and frequently
disturbed areas are commonly occupied by hardwood species, including red alder and bigleaf maple.

Stand condition in the watershed is shown in Table 3-14 and Map 3-6. The vast majority (90%) of lands are
classified as nonforested (WODIP 1999)%°. Only 1.5 percent of land area is occupied by stands in the mature
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structural stage (that is, dominated by trees 20-29 inches diameter at breast height (dbh)). A minute portion
(0.01%) of stand area is occupied by trees greater than 29 inches dbh, indicating that stands in the mature/old
growth condition are extremely uncommon. These small stands are scattered throughout the watershed. The
largest of these stands (about two acres apiece) are found in the McFee Creek, Heaton Creek, and Upper Rock
Creek subwatersheds. The lack of mature, large-diameter stands limits the ability of forested lands to provide
shags, down wood, and instream large woody debris for ecological purposes (Section 3.2.2.3). Younger
structural stages dominate forests in the watershed, comprising 9% of total watershed area. These stands are

mainly in the small tree stage.

Table 3-14. Size classes of forest stands within the Middle Tualatin-Rock Creek watershed.

Total area percent of]
Size class (inches) (acres) watershed
0to9 303 0.3%
10to 19 9,125 8.5%
20to 29 1,607 1.5%
over 29 12 0.0%
urban/agriculture 93,038 86.2%
other nonforested 3,788 3.5%
Total 107,872 100%

Currently, Douglas-fir dominates most forested stands in the foothills. These Douglas-fir stands are generally
quite fragmented, being separated by residential developments and agricultural plots. The largest contiguous
stands are along canyons in the subwatersheds contributing to McFee Creek. Forest stands also occur in the
upper portions of the Tualatin Mountain subwatersheds. These stands are potentially important when considered
together with stands along the north face of the Tualatin Mountains (which lie outside the watershed). Forest
stands are generally well-stocked, with 85% of these stands exceeding 70% canopy cover.

The distribution of BLM stand types is given in Table 3-15 and Map 3-7. Virtually all BLM lands in the watershed
are forested. As is the case with other forested lands in the watershed, small trees represent the dominant stand
condition on BLM lands. Stands are comprised of Douglas-fir and red alder ranging between 50 and 70 years of
age. Approximately 20 acres of BLM land within the Gulf Creek subwatershed (T2S, R3W, S13) consists of
timber in the 90-year age class. Most of this mature timber lies outside the Riparian Reserve.

Table 3-15. Age classes of forest on BLM lands.

Total area Percent of|
Age Class (years) (acres) BLM
0to 20 - 0.0%
30 to 50 118 48.5%
60 to 80 106 43.4%
90to 110 18 7.5%
nonforested 2 0.7%
Total 244 100.0%

During project planning exercises, stands on all BLM-managed parcels were observed to be overstocked.
Additionally, some stands on parcels in the Gulf Creek subwatershed were observed to be inconsistent with their

mapped types.
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3.2.1.2 Exotic/Noxious Plants

Exotic weeds have become established throughout the watershed. Such species tend to outcompete native
species, resulting in diminished populations of these species and reduced diversity. They tend to be aggressive
colonizers on disturbed soils, and typically are found in fields, waysides, and similarly disturbed habitats.
Eradication of these exotics is often difficult. In the Middle Tualatin-Rock Creek watershed, common exotic plant
pest species include Himalayan blackberry (Rubus discolor), reed canarygrass (Phalaris arundinacea), purple
loosestrife (Lythrum salicaria), Scotch broom (Cytisus scoparius), English lvy (Hedera helix), and thistles
(Cirsium sp.).

These weed problems are pervasive throughout the watershed. Himalayan blackberry often forms the dominant
vegetation in riparian zones. Reed canarygrass is also common in riparian zones, and is particularly pervasive
in wetlands. Purple loosestrife is a potential wetland invader. Scotch Broom is common in disturbed areas
throughout the watershed, while English lvy is mostly concentrated around the more urbanized portions of the
watershed.

In agricultural areas, certain exotic species are determined to be toxic to livestock, or otherwise have a
substantial detrimental effect to agricultural operations. The Oregon Department of Agriculture (ODA)
designates many such plants as noxious weeds. Listed weeds of particular concern in the Middle Tualatin-Rock
Creek watershed include Scotch broom (Cytisus scoparius), tansy ragwort (Senecio jacobaea), and spotted
knotweed (Polygonum sp.). Although gorse (Ulex europaeus) has not been found in Washington County,
patches have been found in Columbia, Tillamook, and Clackamas counties. As gorse is an ODA Target (priority)
noxious weed, any sightings should be brought to the attention of ODA personnel.

Numerous groups are involved in weed control. ODA provides funds to finance special weed abatement projects
and provide cost-share assistance to private landowners. Municipal authorities also sponsor weed abatement
grants. These groups, together with OSU extension and the Washington County SWCD provide educational
material related to weed control. Finally, community groups such as SOLV and the Tualatin Riverkeepers
organize weed-abatement projects.

3.2.2 Terrestrial species and habitat
3.2.2.1 Abundance and habitat of terrestrial species
3.2.2.1.1 Economically important species

Urbanization and forest fragmentation limit the available habitat for big game species. Riparian corridors within
the watershed provide habitat for black-tailed deer (SRI 1990).

3.2.2.1.2 Special status and special attention species
3.2.2.1.2.1 Botanical Species

Special status species include federally listed species and those species listed by the Oregon Natural Heritage
Program (ONHP). The ONHP lists species that are of concern because of diminished population or habitat.
Those ONHP-listed botanical species potentially found in the Middle Tualatin-Rock Creek watershed are
displayed in Table 3-16. Additionally, the NFP mandates that special attention be given to certain species that do
not currently have special status. Several special status and special attention species are known to live within
the watershed on lands managed by the Tualatin Hills Parks and Recreation District (Ralph Cook, THPRD,
personal communication). These include the lichen Lobaria pulmonaria, as well as meadow sidalcea (Sidalcea
campestris) and the Willamette Valley bittercress (Cardamine penduliflora). Comprehensive botanical surveys
would likely find other such species.

In the Middle Tualatin-Rock Creek watershed, special habitats for sensitive species are found both on BLM and
private lands. These include wetlands?®. The values for wetland habitats are especially important because they
are a critical source of biological diversity. Wetland types include relatively large lowland marshes and forested
wetlands of the valleys, as well as small ponds in the foothills. The location of wetlands identified under the
National Wetland Inventory (NWI) is displayed in Map 3-2. Characteristics of these wetlands are summarized in
Table 3-17. The NWI represents a conservative estimate of wetland area, as many valley bottom lands that are
regularly inundated are not included. Although these wetlands potentially provide habitat for sensitive botanical
species, that potential has been reduced in the valley wetlands because of extensive modification related to
human uses. In particular, species composition has been altered and exotics such as reed canarygrass have
replaced much of the native vegetation.
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Table 3-16. List of Oregon Natural Heritage Program listed species that may be found within the

Middle Tualatin-Rock Creek watershed.

Fungi
Scientific Name
Amanita novinupta

Vascular plants
Scientific Name
Cimicifuga elata
Delphinium leucophaeum
Erigeron decumbens var. decumbens
Horkelia congesta ssp. congesta
Lupinus sulphureus ssp. kincaidii
Montia diffusa
Sidalcea campestris
Sidalcea nelsoniana

Insects
Scientific Name
Acupalpus punctulatus

Fish
Scientific Name
Lampetra tridentata
Oncorhynchus clarki clarki
Oncorhynchus kisutch
Oncorhynchus mykiss

Amphibians
Scientific Name
Aneides ferreus
Ascaphus truei
Bufo boreas
Rana aurora aurora
Rana pretiosa
Rhyacotriton kezeri

Reptiles
Scientific Name
Chrysemys picta
Clemmys marmorata marmorata

Birds
Scientific Name
Branta canadensis leucopareia
Branta canadensis occidentalis
Chordeiles minor
Contopus cooperi
Empidonax traillii brewsteri
Eremophila alpestris strigata
Haliaeetus leucocephalus
Icteria virens
Melanerpes foricivorous
Pooecetes gramineus affinis
Progne subis
Sialia mexicana
Strix occidentalis caurina
Sturnella neglecta

Mammals
Scientific Name
Arborimus albipes
Corynorhinus townsendii townsendii
Lasionycteris noctivagans
Myotis evotis
Myotis thysanodes
Myotis volans
Sciurus griseus

Common name
fungus

Common name
tall bugbane

white rock larkspur
Willamette daisy
shaggy horkelia
Kincaid's lupine
branching montia
meadow sidalcea
Nelson's sidalcea

Common name
marsh ground beetle

Common name
Pacific lamprey
coastal cutthroat trout
coho salmon
steelhead trout

Common name

clouded salamander

tailed frog

western toad

northern red-legged frog
Oregon spotted frog
Columbia seep salamander

Common name
painted turtle
Northwest pond turtle

Common name

Aleutian Canada goose (wintering)
dusky Canada goose (wintering)
common nighthawk (SC in WV)
olive-sided flycatcher

little willow flycatcher

streaked horned lark

bald eagle

yellow-breasted chat (SC in WV)
acorn woodpecker

Oregon vesper sparrow

purple martin

western bluebird

northern spotted owl

western meadowlark

Common name

white-footed vole

Pacific western big-eared bat
silver-haired bat

long-eared bat

fringed bat

long-legged bat

western gray squirrel

Federal ODFW ONHP
status status schedule
0 0 3
status  status schedule
SC (¢} 1
SC LE 1
PE LE 1
SC (o} 1
PT LT 1
0 0 4
0 (¢} 4
LT LT 1
Federal ODFW ONHP
status status schedule
0 0 3*
Federal ODFW ONHP
status status schedule
SC SV 3
SV 3*
(o} SC 1*
FT SV 1*
Federal ODFW ONHP
status status schedule
] SuU 3
SC SV 3*
0 SV 3
SC SV 3
C SC 1*
0 SC 3*
Federal ODFW ONHP
status status schedule
0 SC 2*
SC SC 2*
Federal ODFW ONHP
status status schedule
LT LE 1*
[ O 4
0 SC 4
SC SV 3
SC SV 3
0 SC 3*
LT LT 1*
0 SC 4
0 0 3
0 SC 3*
0 SC 3*
] SV 4
LT LT 1*
[ SC 4
Federal ODFW ONHP
status status schedule
SC SV 3
SC SC 2*
0 SuU 3
SC SuU 4
SC SV 3*
SC SuU 3*
0 SuU 3
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The Beaverton Local Wetland Inventory (LWI) identified 58 wetlands within its jurisdiction and performed an
OFWAM assessment to determine the remaining functionality of these wetlands. All wetlands except a site on
Cedar Mill Creek were considered to provide limited support for wildlife. Virtually all wetlands that had formerly
supported fish habitat had lost all or a portion of that function. Hydrologic storage, however, was somewhat
better supported. Forty-one of these wetlands were considered to have retained this function. Prospects for
restoration for most of these wetlands ranged from moderate to low.

Current efforts to restore wetland habitats have largely been focused on Jackson Bottom, Fernhill Wetlands, and
the Tualatin Hills Nature Park. Additionally, numerous small wetland restoration activities have taken place,
usually in parks or as mitigation projects within the Urban Growth Boundary (UGB). Given willing landowners,
there may be potential for wetland restoration outside the UGB. Agencies and organizations such as NRCS and
Ducks Unlimited work with landowners to restore and enhance wetlands. However, certain obstacles exist. The
cost of permits for wetland projects is often high. Additionally, these projects often require a high degree of
maintenance if natural plant communities and wildlife support are desired functions.

Although ponds and other wetland areas in the foothills are generally quite small, they are potentially important
sites for sensitive botanical species. These habitats are fragile and comprise an extremely small percentage of
the public lands administered by the BLM. Wetland habitat protection is featured in BLM programs?’.

A small (approximately 2 acres) wetland is located on BLM land in the McFee Creek subwatershed (T2S, R3W,
S23). During a brief visit to this site, no sensitive wetland-dependent species were observed. However, several
exotic species were observed at this site, including Himalayan and cut-leaf blackberry, nightshade, and reed
canarygrass. Scotch broom was observed around the wetland margins.

Other sensitive habitat types for botanical species include the few areas containing vegetation with late
successional characteristics. On BLM land, this is restricted to northern portions of the parcel located at T2N,
R3W, S13.

3.1.5.3 Survey and manage mollusks

Of the eight mollusk species potentially found within the Tillamook Resource Area (BLM), none are known to
inhabit the Tualatin subbasin. However, due to the limited knowledge of the range of many mollusk species the
Resource Area does conduct surveys of project areas within the watershed. The eight species thought to occur
in the Tillamook Resource Area are:

Cryptomastix devia Puget Oregonian
Derocerus hesperium evening fieldslug
Hemphillia burringtoni  keeled jumping slug
Hemphillia glandulosa warty jumping-slug
Hemphillia malonei Malone jumping-slug
Megomphix hemphilli  Oregon megomphix
Prophysaon coeruleum blue-gray tail-dropper
Prophysaon dubium papillose tail-dropper
3.2.2.1.2.2 Amphibians
Clouded salamander (Aneides ferreus) (BS)

Clouded salamanders are terrestrial amphibians that inhabit large decaying logs, stumps, and snhags. Although
their presence has not been verified, it is very likely they occur within the watershed. Current management
strategies on private lands involve short timber harvest rotations, which could limit the long-term maintenance
and/or development of habitat for clouded salamanders on these lands. Management of federal lands within the
Middle Tualatin-Rock Creek watershed provides for development of late-successional habitat within Riparian
Reserve and allocations. Current timber harvest standards and guidelines mandate retention of green trees,
shags, and down wood. These policies should provide for the long-term maintenance and/or development of
habitat for clouded salamanders on federal lands.
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3.2.2.1.2.3 Birds
Northern bald eagle (Haliaeetus leucocephalus) (FT)

Habitat- Bald eagles utilize snags for roosting and nesting, and prefer sites near open water to ensure food
availability. Snags are not abundant in the Middle Tualatin-Rock Creek watershed. Fragmented land use
patterns will continue to limit the development of habitat for bald eagles within the watershed. Management of
federal lands within the Middle Tualatin-Rock Creek watershed given the Northwest Forest Plan’s land allocations
( Riparian Reserve and AMA) and Standards and Guidelines could provide for some long-term benefit to bald
eagles. The long-term benefits to eagles resulting from federal management practices may include the
improvement of foraging opportunities as salmonid stocks of concern improve or the development of roosting
and nesting habitat on federal lands. The actual significance of these potential benefits is questionable given the
small percentage of federal ownership within the watershed and adjacent lands.

Sites-Bald eagles are known to nest at a site in the Jackson Bottom Reserve.

Pileated woodpecker (Dryocopus pileatus) (BA)

Pileated woodpeckers are known to exist within the watershed. During a field visit to the a BLM-managed parcel
in the Gulf Creek subwatershed (T2S, R3W, S23), pileated woodpecker use was observed by researchers
associated with this watershed analysis. Pileated woodpeckers have also been observed at other sites, including
the Jackson Bottom Reserve and the Tualatin Hills Nature Park.

Pileated woodpeckers are dependent on some components of older forests such as large snags for drumming,
roosting, nesting and foraging and a good supply of large snags and down wood for foraging. These
woodpeckers are often observed foraging in young stands or even clearcuts if large stumps, snags or down
wood are present. Current management strategies on the majority of private lands involve shorter timber harvest
rotations, which could limit the maintenance or development of habitat for pileated woodpeckers on these lands
and potentially lead to local extinction. Management of federal lands within the Middle Tualatin-Rock Creek
watershed given the Northwest Forest Plan’s land allocations (Riparian Reserve, and AMA) and Standards and
Guidelines (green tree, snag and down wood retention) should provide for some long-term benefit to pileated
woodpeckers. These long-term benefits include the improvement of foraging and nesting habitat on federal
lands.

3.2.2.1.2.4 Mammals
NFEP Bats

One of the leading factors in the decline of worldwide bat populations is the destruction of roost sites and
hibernacula. Most bat species occurring in the Pacific Northwest roost, reproduce, and hibernate in protected
crevices that fall within a narrow range of temperature and moisture conditions. There is a strong concern that
the loss of snags and decadent trees from the widespread conversion of old-growth forests to young, even-aged
plantations, human disturbance and destruction of caves and mines, old wooden bridges and buildings have
significantly reduced the availability of potential roost sites.

The NFP (Northwest Forest Plan) identifies five species of bats that would benefit from additional habitat
protection. Four of these five species have potential of being located within the watershed. These species
include the fringed myotis, long-eared myotis, long-legged myotis, and the silver-haired bat. All of these bat
species are known to inhabit immature coniferous forest and may forage near riparian areas, open areas, and
along forest edges. In addition to caves, mines, and abandoned wooden bridges and buildings, large hollow
trees may be used for roosting, hibernating, and maternity colonies. Surveys for these species are required if
caves, mines, or abandoned wooden bridges and buildings are within or near a proposed project area.

There is little or no information concerning the population health or distribution of these species within the
watershed. However, based upon the low abundance of suitable roosts they are expected to be present in low
numbers or even absent from the watershed. There are no known sites within the watershed although there are
a few specific areas that seem to have potential for occupancy.

During a recent survey, bats were found to be roosting under 18% of Washington County bridges (WCDLUT
2000). However, it is not clear whether any of these bats belonged to species covered by the NFP.
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Long-eared myotis (Myotis evotis), Fringed myotis (Myotis thysanoides) and Long-legged myotis (Myotis volans)

These three NFP species potentially found in the Middle Tualatin-Rock Creek watershed are small nonmigratory,
crevice-roosting bats with widespread distributions that use snags, decadent trees, buildings, bridges and caves
for roosting and hibernating. All three are also identified as Bureau Sensitive (BS) under BLM Special Status
Species Policy.

Silver-haired bat (Lasionycteris noctivagans)

The silver-haired bat is a relatively large, migratory, widely-distributed snag and decadent tree-roosting bat,
although it may occasionally use buildings and caves for roosting.

3.2.2.1.3 Exotic pest species

Several exotic animal species that were introduced to the Tualatin subbasin have created difficulties to ecological
systems and/or economic efforts within the watershed. Nuisance species that occur within the Middle Tualatin-
Rock Creek watershed include the bullfrog and the nutria.

Bullfrog predation has been responsible for the reduction of populations of many species throughout the western
United States. In Oregon, affected species include the Western pond turtle and the spotted frog, which has been
extirpated from the Willamette Valley. Outside of the Tualatin subbasin, bullfrogs have been found to be
associated with declines in waterfowl production (Leonard et al. 1993).

Nutria (Myocastor coypus) were introduced to the United States by fur ranchers between 1899 and 1940. Their
diet normally consists of a variety of wetland plants. In the Willamette Valley, they have become a nuisance to
farmers by devouring crops and by burrowing into drainage canals. They also devour riparian plantings, thus
complicating riparian and wetland revegetation efforts (CSE 2000).

3.2.2.2 Effect of ownership upon habitat management opportunities

Due to the limited and fragmented extent of federal ownership in the Middle Tualatin-Rock Creek and
surrounding watersheds, the character of the landscape pattern is strongly influenced by management practices
on private lands. While agricultural and urban patterns dominate in the Tualatin Plain, the remaining forested
lands in the foothills are strongly dominated by early and mid-seral stage habitats. As a result, the few patches
of mature forest in the watershed are dominated by high contrast edge habitat, with the watershed providing
virtually no interior late-successional forest habitat. With increased urbanization, this pattern is likely to be
perpetuated (and further fragmented) by intensive management on private lands.

As a result of the general landscape pattern the ability of species dependent upon late-successional habitat to
disperse within the watershed and the adjacent landscape has been limited. For these species, this has created
a high degree of regional isolation.

Successful habitat management depends upon cooperation between landowners. However, partnership efforts
are complicated by a fragmented ownership pattern. The presence of many owners with differing management
emphases complicates coordination of management efforts and contributes to habitat fragmentation.

3.2.2.3 Current distribution and density of snags and down wood

Snags and down wood are characteristically produced by forest stands in mature/old-growth condition. Very few
of the timber stands in the Middle Tualatin-Rock Creek watershed are in this condition. Incidence of snags and
down wood in the watershed appears to be correspondingly low. However, dead ash trees were observed
adjacent to the Tualatin River during field surveys. These trees may provide some snag habitat. It is anticipated
that many of these trees will eventually fall into the river, where they will provide instream large woody debris.

As with the rest of the watershed, lands managed by BLM have low snag densities. Generally, speaking, the
guantity of down wood was not considered to be sufficient for habitat management purposes. An exception was
at the BLM parcel at T2S, R3W, S23, where the smaller size classes of down wood were quite abundant. Large
logs up to 65 inches in diameter were also noted. Present federal timber harvest practices promote retention of
shags and down wood, so abundance of these habitat elements is expected to improve in the future.
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3.2.3 Forest resources
3.2.3.1 Forest productivity, diseases, and other pathogens

Laminated root rot, caused by the fungus Phellinus weirii, is widespread and has a major influence on the
character of many Douglas-fir stands in the watershed. P. weirii readily infects and kills highly susceptible conifer
species such as Douglas-fir and grand fir. Western hemlock is considered intermediately susceptible and
western redcedar is thought to be resistant to the disease (Hadfield 1985). All hardwood species are immune.
Tree-to-tree spread is through root contacts with infected roots or stumps (Hadfield et al. 1986). Affected trees
are often windthrown when their decayed root systems are no longer able to provide adequate support (Thies
1984). Other trees often die standing. Douglas-fir beetles often attack and kill infected trees weakened by the
disease. This disease, therefore, results in production of snags and down wood.

P. weirii infection centers often appear as openings in the forest containing windthrown, standing dead, and live
symptomatic trees, along with a relatively well-developed shrub layer (Hadfield 1985). Centers may also contain
hardwoods and less-susceptible conifers. Disease centers range in size from less than one acre to several acres
in size. Centers expand radially at the rate of about one foot per year. Douglas-fir timber productivity levels in P,
weirii infection centers are generally less than one-half of those in uninfected areas (Goheen and Goheen 1988).
Timber losses in diseased stands may double every 15 years (Nelson et al. 1981). High levels of P. weirii
infection (>25 percent of the area infected) generally preclude commercial thinnings in Douglas-fir stands,
especially if disease centers are not well defined.

Insects also have the potential to threaten the health of forest stands. The Douglas-fir bark beetle, Dendroctonus
pseudotsugae, causes most of the insect damage in the Middle Tualatin-Rock Creek watershed. This beetle
typically attacks trees that have been weakened by other factors (USDA and USDI 1997). Beetle infestations
may reach levels of concern at sites where large amounts of relatively fresh dead wood are present.

3.3 Social

3.3.1 Human uses
3.3.1.1 Economic Uses
3.3.1.1.1 Urban/Rural residential

Washington County is the fastest growing county in Oregon in terms of population. Rapid growth has
characterized Washington County throughout the latter half of the 20" Century. Between 1960 and 1999, county
population grew by 338% (PSU 2000). Much of this growth has taken place within the Middle Tualatin-Rock
Creek watershed. This growth trend is anticipated to continue, generating additional demands upon watershed
resources.

Approximately 38% of the watershed is presently developed and/or zoned for urban uses. Urbanization within
these portions of the watershed will continue to alter the region’s hydrology and place new demands on
infrastructure.

Most growth in southwestern portions of the watershed is expected to be associated with rural residential uses.
About ten percent of the land in the watershed is zoned for rural residential uses. Most such land is located in
the Chehalem Mountain subwatersheds, particularly Jaquith Creek, Baker Creek, Burris Creek, and McFee
Creek. Although land use is less intensive than is the case with urban uses, rural residential uses provide their
own challenges. In some cases, they can lead to accelerated erosion and mass wasting. Additionally, rural
residential uses typically rely on septic systems, which, if faulty, can contribute to water quality problems.

3.3.1.1.2 Agriculture

Agriculture is the major economic activity in the watershed’s valleys and adjacent hillslopes. In 1999, the total
value of crops in Washington County was estimated at $169,701,000, with livestock activities adding
$13,291,000 in value (Preliminary data from OSU extension economic information office). As the Middle
Tualatin-Rock Creek watershed contains about 30% of the agricultural land in Washington County, it is
reasonable to believe that the watershed produces about $55,000,000 in agricultural products annually.

Economically, nursery crops were the leading agricultural product in Washington County, with 1999 sales of $76
million. This represented 41% of total agricultural sales. Christmas trees and small woodlots, which were
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grouped together, had 1999 sales of $20 million (11%). Grain and legume seeds were close behind with sales of
$19 million (11%). Small fruit and berries ($18 million, 10%) and tree fruit and nuts ($12 million, 7%) were also
important contributors to the economy (OSU Extension 1999).

The 1997 agricultural census summarized land area devoted to crop production for Washington County. These
figures showed that the most cropland was devoted to wheat (17,020 acres), with hay (14,539 acres), orchard
crops (8,403 acres), and vegetable production (8,167 acres) being the most widespread crops. Wheat and
vegetables tended to be grown on relatively large farms, with mean plot sizes of 85 and 66 acres, respectively.
Hay and orchard crops were typically raised on smaller farms. Twice as many farmers raised these crops as
raised wheat, but mean plot sizes for hay and orchard crops averaged 33 and 18 acres, respectively. Although
similar information was not summarized for the Middle Tualatin-Rock Creek watershed, it is likely that farm
characteristics in the watershed would be similar to those for Washington County as a whole.

3.3.1.1.3 Forestry

Forestry occurs on a relatively small portion of the Middle Tualatin-Rock Creek watershed. Only 5% of the
watershed is zoned for forestry. An additional 15% is zoned AF (agriculture/ forestry). An undetermined amount
of this land is used for forestry.

The majority of forestry activities take place in small woodlands. The economic importance of these activities is
hard to determine because harvest from small woodlands is grouped with Christmas tree production for reporting
purposes. Together, these two activities are responsible for estimated 1999 sales of $20 million (OSU extension
1999. See section 3.3.1.1.3). The forest products produced on these lands include timber, firewood, and
miscellaneous products such as posts and poles. Additionally, these lands can provide values for habitat,
watershed protection, and aesthetics.

3.3.1.1.4 Mining

The most important mineral resource within the watershed is crushed rock. Both basalt and sandstone are
qguarried, and are commonly used for construction and road maintenance. According to the Oregon Department
of Geology and Mineral Industries (DOGAMI) GIS coverage of Oregon mineral resources (contained in Ecotrust
1998) there are currently eighteen active quarries in the Middle Tualatin-Rock Creek watershed (Table 3-18).
Additionally, there are a number of abandoned rock pits (Table 3-19).

Table 3-18. Current quarries in the Middle Tualatin-Rock Creek watershed.

Rosedale Creek
Rosedale Creek
Johnson Creek S.
Johnson Creek S.
Jackson Reservoir
Jackson Reservoir
Burris Creek

LM Tualatin

Aloha Quarry, Quality Rock company
Farmington Quarry
Murray Road Quarry, LH Cobb

Murray Road Quarry, Progress Quarries

Beaverton Quarry, LH Cobb
Farmington Pit

Laurel Quarry

Scholls Tile Company

Stone (Basalt)
Stone (Basalt)
Stone

Stone (Basalt)
Stone (Basalt)
Stone

Stone

Clay

Subwatershed Site Product Lat Long

Upper Rock Skyline Blvd Bauxite Bauxite, Iron 45-38-56N 122-54-12W
Holcomb Bauxite (Tualatin Mountains) Bauxite, Iron, Titanum 45-36-42N 122-54-04W
Upper Rock Krueger Quarry Stone (Basalt) 45-36-26N 122-52-25W
Upper Rock Hoyt Quarry Stone (Basalt) 45-36-07N 122-50-51W
Upper Rock Rock Creek Quarry Stone 45-35-29N 122-52-11W
Golf Creek Grabhorn Quarry Stone 45-28-54N 122-48-00W
Blooming Creek Willamette Industries-Hergert Quarry Stone 45-28-07N 123-04-44W
Blooming Creek Plant #2, Quality Rock company Stone 45-28-03N 123-04-41W
Christensen Creek  John Mathews Quarry Stone 45-27-39N 122-58-39W
Davis Creek Vandecoevering Quarry Stone 45-27-39N 122-58-00W

45-27-03N 122-53-53W
45-27-24N 122-53-59W
45-27-27TN 122-49-38W
45-27-27N 122-49-40W
45-27-02N 122-53-31W
45-26-50N 122-55-33W
45-24-57N 123-00-49W
45-25-03N 122-55-24W

Source: DOGAMI data on Tualatin River Watershed Information System.
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Table 3-19. Historical quarries in the Middle Tualatin-Rock Creek watershed. Source, Schlicker 1967.

T R Sec Subsec Subwatershed Site name Product
1S 2W 26 N1/2 MT-Rosedale Baker Quarry Basalt
2S 3W 26 SE1/4 McFee Creek Bald Peak Quarry Basalt
1IN 1W 7 NE1/4, SW1/4  Upper Rock Cr Berger Quarry Basalt
1S 2W 30 NW1/4,SW1/4  Davis Creek Burkhalter Quarry Basalt
1IN 1W 27 SW1/4 Willow/Cedar Mill Basalt
1S 1W 22 NW1/4 Johnson Cr S Cutbank Quarry Prospect Basalt
1S 1W 3 SE1/4, NE1/4  Johnson Cr N Daniels Quarry Prospect Basalt
1S 3W 34 NW1/4, NE1/4 Christensen Cr Dober Quarry Prospect Basalt
1IN 2W 12 NE1/4 Upper Rock Cr Fuegy Quarry Basalt
1IN 2W 2 NE1/4, SW1/4  Holcomb Creek Hill Prospect Basalt
1IN 2w 1 SW1/4, SE1/4  Holcomb Creek James Quarry Prospect Basalt
1S 3W 23 SE1/4,SW1/4 Jackson Bottom  Johnson Quarry Prospect Basalt
2S 3W 11 NE1/4 Burris Creek Laurel Quarry Basalt
1IN 1W 27 NE1/4, NW1/4  Willow Creek Perrine Quarry Prospect Basalt

3.3.1.1.5 Conflicts between BLM and the public

In the Middle Tualatin-Rock Creek watershed there are potential and existing conflicts between public use and
federal land management activities. The greatest potential problems exist in the Upper Rock Creek watershed,
because the McFee Creek parcels are not publicly accessible. In project planning surveys, evidence of dumping
was observed in one of the BLM parcels in the Upper Rock Creek watershed (T2N, R2W, S15).

3.3.1.2 Recreational opportunities

Recreational opportunities vary between urban and rural portions of the watershed. Urban areas typically have
developed recreation opportunities, both indoor and outdoor. Sites supplying outdoor opportunities include parks
and golf courses.

Metro sponsors an extensive parks and greenspaces program within urban areas. Administration of these lands
is divided between Metro and several municipal authorities. Collectively, the Tualatin Hills Parks and Recreation
District, the City of Hillsboro, and the Unified Sewerage Agency (USA), and Metro administer 2,940 acres of
parkland within the watershed. Another 590 acres are administered by smaller municipal authorities. Metro and
individual municipalities are seeking additional opportunities for greenspace preservation in the face of
continuing urbanization. As part of this effort, Metro has purchased several tracts outside of the urban growth
boundary, including large tracts near Spring Hill Road and adjacent to Scholls. Metro sponsors the Greenspaces
Technical Advisory Committee (GTAC), which is currently evaluating and prioritizing lands for future acquisition.

Recreational activities afforded by these parks vary with the size and type of the park. The Tualatin Hills Nature
Park, for example, affords opportunities for hiking, bicycling, and education in a relatively natural setting. On the
other end of the spectrum are small neighborhood pocket parks that provide picnicking and limited sporting
activities. Developed facilities within the watershed, such as Hillsboro Stadium, afford opportunities for organized
sporting activities.

Recreational opportunities in rural portions of the watershed are less common and typically dispersed. Such
activities include nonconsumptive activities such as bicycling, walking, jogging, and wildlife viewing. These
activities should generally offer low impacts, although there is potential for wildlife disturbance and localized soill
compaction. Additionally, the scenery of the area offers opportunities for pleasure driving. This activity places
the same demands and risks upon the watershed as other driving activities. BLM lands offer limited potential for
these activities. The Rock Creek parcels are not developed for recreation, while public access does not exist to
the McFee Creek parcels.

3.3.1.3 Cultural resources

Numerous discoveries of Native American artifacts have been recorded throughout the watershed. However, no
specific cultural resources issues have been identified in conjunction with this watershed assessment.
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3.3.2 Roads
3.3.2.1 Road density

There are approximately 1,286 miles of roads within the Middle Tualatin-Rock Creek watershed, as listed on the
roads layer of the Tualatin River Watershed Information System ((TRWIS) Ecotrust 1998). Road density provides
an indication of the degree of habitat fragmentation caused by roads, as well as potential road-related mass
wasting and sedimentation problems. For the watershed as a whole, mean road density was 7.6 miles road per
square mile of watershed area. The density of roads varies among the subwatersheds, ranging from 17.3 mi/mi?
in the Upper Beaverton Creek subwatershed to 2.29 mi/mi? in the Middle Tualatin-Jackson Bottom subwatershed
(Map 3-8). These figures were determined through use of GIS. Due to legacy roads and new roads, actual road
density may be somewhat higher than the numbers cited.

These roads are mostly concentrated in the urbanized watersheds draining to Rock and Butternut creeks. It is
expected that most new road construction will take place in and around these watersheds as infill takes place
within the UGB and rural residential construction occurs adjacent to the UGB. This is of particular concern in the
watersheds of the Tualatin Mountains, where increased urbanization occurs on steep, unstable slopes.

Most issues related to roads are addressed in the report sections devoted to erosion and sedimentation,
hydrology, and aquatic species and habitat.

3.3.2.2 Stream crossings

Stream crossing density provides an indicator of the potential for road-related sediment delivery to streams. The
TRWIS identifies 688 stream crossings within the watershed?. For the watershed as a whole, mean stream
crossing density was 4.1 crossings per square mile of watershed area. High stream crossing densities were
concentrated in the urbanized subwatersheds draining to Rock and Butternut creeks. The highest density of
stream crossings, 11.31 crossings per square mile, was found in the highly urbanized Upper Beaverton Creek
subwatershed.

3.3.2.3 Legacy roads

Among the roads potentially posing challenges to watershed management are old, discontinued roads known
are legacy roads. These roads are generally not on mapping systems; thus contributing to a discrepancy
between road networks displayed on GIS systems and actual road networks. These roads may be located by
examination of old maps, timber sale records, and aerial photography. On aerial photographs, they often can be
detected from visual cues such as linearly oriented alder trees.

3.3.2.4 Condition of roads on BLM lands

Very little road mileage exists on BLM lands. BLM road 2-3-13 provides legal access to one BLM parcel in the
McFee Creek subwatershed (T2S, R3W, Section 13). Due to the lack of management activities in this parcel,
this road is not actively maintained by BLM.

3.3.2.5 Access to BLM lands

The BLM parcels in the Upper Rock Creek subwatershed (T2, R2, Section 15) and one McFee Creek parcel
(T2S, R3W, Section 13) have road access. The other McFee Creek parcel (T2S, R3W, Section 23) lacks access.
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Chapter IV. Reference
Conditions

4.1 Introduction

Reconstruction of reference conditions largely depends upon two sources. First, limited records are available
giving the impressions of explorers and pioneers as they first saw this region. Although their information was not
collected according to the scientific method, it offers valuable firsthand insights into the general distribution of
landscape characteristics at the advent of Euro-American settlement. To a large degree, their impressions taken
at specific locations can be extrapolated to describe strata within the entire watershed. That is, upland
characteristics described at a specific valley location would be expected to be similar to nearby upland valley
sites, and would likely be different from the characteristics of valley riparian zones.

The second source is the extrapolation of these impressions based upon geographical, geomorphic, and
biological principles. For purposes of this report, the reference conditions are assumed to describe the period
immediately prior to European settlement. At that time, geological and climatic influences would be similar to
those currently experienced. Given pioneer accounts of the vegetational structure of the watershed, along with
scientific studies, we can formulate reasoned deductions related to erosion, hydrology, stream channel, and
water quality parameters. Such deductions form a major part in the formulation of the reference conditions
described below. They are not to be taken as absolute truth, but rather a reasonable description of assumed
watershed condition prior to extensive human impact.

4.2 Erosion

Prior to human settlement, the majority of the Middle Tualatin-Rock Creek watershed was heavily forested, with a
large proportion of the watershed in old-growth timber. Such conditions would have provided little opportunity for
surface erosion. Most surface erosion would occur in episodic pulses for about 20-40 years following stand
replacement fire events. Although intervals between these fire events would vary widely, it is reasonable to
believe that low surface erosion rates characterized the watershed about 80-90% of the time (Agee 1993, BLM
1997). Additionally, local increases in surface erosion would have occurred at locations where the tree canopy
had been disturbed by large storms, wind, or disease.

Mass wasting processes would also have been episodic, being mainly associated with fires and major storm
events. The rate of mass wasting (as well as surface erosion) would have been lower than those presently
observed. Although many hillslopes were naturally unstable, they lacked the cuts, fills, and exposed soil surfaces
typically associated with roads, residences, and agriculture.

Streambank erosion would probably have occurred at lower rates than those presently observed. Survey data
and pioneer accounts from the 1850’s indicate that near-stream areas of the Tualatin subbasin were heavily
vegetated (Preston 1851, 1852a, 1852b; Hesse 1994, SD#1 1951). Similarly, most riparian areas would have
been covered with dense vegetation, with the exception of the most poorly drained areas of the Wapato Valley.
Although natural stream meandering would have resulted in bank erosion, the increased resistance provided by
vegetation, roots, and large wood in streams would have slowed this process.

Where erosion did occur, less sediment would probably have been delivered to streams than is presently the
case. Due to high relative humidity and lower fuel temperatures, many riparian zones were more resistant to fire
than upland sites (BLM 1997). This effect was strongest in lower watershed elevations. Where riparian
vegetation and surface cover remained intact, it would have provided resistance to surface flow and encouraged
sediment deposition. Substantial wetland areas and floodplains would also have provided opportunity for
sediments to settle outside the active channel.

These erosion processes would likely have increased following settlement by Native Americans. The use of fire
would have increased the frequency of exposed soils, thus leading to increased surface erosion. The use of
nearstream habitats could also have contributed to a higher incidence of streambank erosion. However, the

73



Middle Tualatin-Rock Creek Watershed Analysis

magnitude of such increases is unknown, and appears to be negligible relative to the erosional changes that
occurred later with European settlement.

4.3 Hydrology and water quantity

4.3.1 Foothills

In the foothills, it is likely that hydrologic processes were characterized by greater infiltration and less surface
runoff than is currently observed. Forested conditions would have led to high rates of interception. Thick layers
of forest duff would readily have allowed infiltration. The net effect of increased infiltration on subsurface water
supplies is unclear, because forested conditions would also have led to increased rates of transpiration.

Stand replacement fires (both natural and human-caused) would have altered the surface hydrology. Diminished
soil infiltration capacity, along with decreased ground cover would have resulted in increased surface storm
runoff. Reductions in evapotranspiration rates could have increased the quantity of water available to streams for
a number of years following these fires. During this period, increased summer flow would likely have resulted.
These flows would gradually diminish as the fire-stricken areas revegetated themselves. Where these stands
were replaced with phreatophytic hardwoods, evapotranspiration rates may have been above original levels,
resulting in decreased streamflow (Meehan 1991).

Given the low frequency of natural disturbances, it is likely that much less of the watershed was covered with
hardwoods than is presently the case. With fewer hardwoods, less evapotranspiration would have occurred,
resulting in increased water availability for aquatic life.

4.3.2 Tualatin Plain

The hydrology of the Tualatin Plain was substantially different than that now experienced. In the absence of
regulated flow provided by water from Henry Hagg Lake and Barney Reservoir, summer low flows in the Tualatin
River mainstem were much lower than those currently encountered. Similarly, winter peak flows downstream of
Scoggins Dam were much higher, resulting in a higher frequency and duration of flooding. To a certain degree,
the difference in summer low flow would have been compensated by the lack of flow diversion. The effects of
diversion are substantial, as illustrated by the following example: In 1895, prior to both flow regulation and most
diversion, the depth of the Tualatin River downstream of Hillsboro always exceeded 3 feet (Cass and Miner
1993). In the years immediately prior to creation of Henry Hagg Lake, the river was known to become dry (water
rights seminar, Pacific University, October 3, 1998). These extremely low flows were not entirely attributable to
flow diversion. In years of severe drought, very low flow conditions prevailed upstream of most diversion points.
For example, in September of 1963, the Tualatin River at Little Lee Falls (immediately upstream of Cherry Grove)
was diminished to 16 inches wide and a depth of four inches (Nixon and Tupper 1977).

Peak flows would likely have been lower due to retention in floodplains and wetlands. During winter flooding
events, water would have been stored for substantial periods of time in these floodplain and wetland areas. In
addition to benefits for sediment control and wildlife, these detained waters would have seeped slowly back into
the creeks, thus moderating flood peaks and increasing the water available during lower flows. Some of this
water would also have become available to replenish subsurface supplies. Additionally, greater in-channel
vegetation and large woody debris would have reduced flow velocity and dissipated stream energy during high
flows.

Although floodplains and wetlands would have helped to moderate flood peaks, downstream flooding would have
been a frequent occurrence. Factors contributing to the flooding of the Tualatin River include the low gradient of
the stream, and under reference conditions would have included the congested nature of the channels.

4.3.2.1 Extent of wetlands in the early Middle Tualatin-Rock Creek watershed

Early trapper reports note that most lowland portions of the Tualatin subbasin were wet and swampy (Cass and
Miner 1993). Physical factors played the greatest role in creating these wetlands. Flat topography impeded the
flow of surface water, while low soil permeability decreased infiltration. Additionally, locally high water tables
would rise to the surface in the winter, creating standing pools of surface water (Hart and Newcomb 1965).

Large beaver populations in the Tualatin subbasin significantly contributed to wetland area (Cass and Miner
1993). Beaver dams blocked streams, resulting in decreased water velocity and extensive flooding. The ponds
and marshes created by these dams improved water quality by removing sediments and nutrients from the water
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column. The nutrients stored in the wetlands were subsequently processed to forms more useful to many types
of aquatic life (Shively 1993). These shallow wetland areas provided habitats suitable for many amphibian,
aquatic and botanical species.

No record exists of the exact extent of wetlands under reference conditions. However, the former extent of
lowland wetlands can be estimated by determining the total amount of the watershed underlain by hydric soils.
By this measure, about 12,400 acres of the watershed were wetland under reference conditions. About 4% (500
acres) of this wetland area was contained within a “beaverdam” area north of Beaverton Creek. This wetland
extended approximately from Cedar Mill Creek to the present location of Highway 219. Based on historical
records and soils, it appears that the majority of this wetland would have been seasonally flooded. However,
pioneer records refer to part of this wetland as a “lake”, indicating that there were permanently flooded reaches
of open water within this wetland (Mac Williams and Mapes 1994).

Several other wetlands were described during 1851 and 1852 surveys. Then, as now, extensive wetlands were
present at Jackson Bottom and Fernhill. Additionally, a large wetland area was located along Butternut Creek in
sections 23 and 24. Streamside portions of sections 31 and 32 (T1S, R2W) were identified as “mirey swamp”.
Large wetland areas are also displayed along the lower reaches of Rock and Cedar Mill creeks.

4.4 Stream Channel

Stream channel characteristics would presumably have been relatively stable prior to the time of human
influence. Large inputs of woody debris during major storms were likely to have been relatively stable over time,
and would likely have persisted through the periods between disturbances. Sediment would have been input to
streams and transmitted through the stream system in pulses corresponding to periods of high landslide rates.
The routing of water and sediment through the watershed was controlled by the extent and condition of riparian
vegetation, especially in the lower watershed where gradients are lower and the floodplain more developed.

As indicated by early surveys and historical accounts, most stream channels throughout the Middle Tualatin-
Rock Creek watershed likely had abundant riparian vegetation (Preston 1851, 1852a, 1852b; Hesse 1994, SD#1
1951). In all but the most poorly drained areas, the natural vegetation would have been riparian forest. Riparian
trees and their roots restricted channel width (Shively 1993). Additionally stream channels commonly had jams
of woody debris. At times, these log jams were very extensive along the Tualatin River. Jams ranging from 300
to 5,000 feet in length were observed in the valley reaches (Sedell and Luchessa 1982). The abundance of
woody debris would have contributed to diverse instream structure. Hydraulic scour adjacent to instream wood
would have created pools, resulting in high pool frequency. The large woody elements would also have retained
spawning gravels, resulting in a greater amount of high quality spawning habitat than is currently encountered.

More information exists regarding channel planform than cross-sectional geometry. Then, as now, the Tualatin
River and the lower reaches of some tributaries displayed a meandering pattern. Although few historical
accounts of channel bank height and width exist, the high silt-clay content of channel banks and substrate
indicates that then, as now, channels had a low width to depth ratio.

4.5 Water Quality

Water quality prior to human intervention was partially a function of the condition and extent of riparian
vegetation. Water quality characteristics would have varied widely across the landscape and over time as a
result of the extent of disturbance of the riparian zone.

Under undisturbed conditions, abundant stream canopy on the tributaries would have provided for stream
temperatures cooler than those currently experienced?®. On the Tualatin River mainstem, however, the
relationship between reference and current temperatures is more complex. During water temperature modeling
based on 1994 climatic conditions, Risley (1997) found that summer water temperatures upstream of Rock
Creek under simulated natural conditions would be substantially higher than those currently encountered. Over
this reach, water released from Scoggins Reservoir maintains cool water temperatures.

Downstream of Rock Creek, the scenario is reversed, and the simulated “natural” water temperatures are
substantially lower than those currently prevalent. However, water temperatures still exceed 17.8 C for a
substantial period within the summer months. Although there are no wastewater releases to the river and
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maximum canopy is assumed by the model, the width of the river exposes substantial surface area to solar
heating. Additionally, the river traverses a substantial length of valley upstream of the watershed. This, together
with slow water velocity, indicates that water would have had substantial opportunity to heat to ambient levels.

During periods of major disturbance of riparian vegetation from fire or windthrow, water temperatures were
elevated. In the periods between those major disturbances, water temperature was suitable for cold-water
aquatic life in those areas with adequate riparian vegetation.

It is unclear what the temperature regime would have been for wetland areas, nor for water contributed to
streams from these wetlands. Although water stored in wetlands would have received solar heating, most
wetland contributions to streamflow would usually have proceeded through subsurface pathways, where
temperature would have been moderated by the adjacent soil.

Sediment levels were similarly affected by disturbance events. Where the riparian vegetation was intact, it would
tend to restrict sediment delivery to streams, both through binding of soil and detention of sediment-laden runoff.
Following disturbance, these factors limiting sediment contributions would be reduced, leading to accelerated
sediment contribution to streams.

Nutrient levels in streams are likely to have been low under reference conditions. This is indicated by the low
erosion rates, lack of human inputs, and the large amount of wetland storage that is considered to be prevalent
at the time. Although some phosphorus would have been contributed through groundwater inputs from
sedimentary rocks, valley sediments, and wetlands, surface inputs from erosion and runoff would have been low.
For the same reasons, instream concentrations of nitrogen would have been low. Limited amounts of nutrients
would have been available from naturally occurring organic detritus. However, contributions of these substances
from fertilizers, livestock, sewage and urban runoff would have been absent.

These factors indicate that stream water had relatively high concentrations of dissolved oxygen. Lower water
temperatures would have increased stream capacity for oxygen, while reduced inputs of organic waste and
nutrients would have reduced the biochemical demand for oxygen.

Contributions of bacteria would have been supplied by wildlife. However, these contributions were probably
much lower than those presently attributable to livestock raising and septic systems.

4.6 Aquatic Species and Habitat

4.6.1 Fish

Historical fish habitat information is not available at this time. The amount and condition of fish habitat can be
inferred from general vegetation descriptions of the land and estimated human impacts. It can be assumed that
prior to extensive settlement, land use conversion, and road construction, fish habitat was in better condition.
For example, the prevalence of large woody material in stream channels created diverse instream structure and
pools desirable for fish production and survival. Dams, water diversions, and culverts did not impede fish
passage. Water quality was generally better except after major fires, landslides, and other large-scale
catastrophic events.

Due to the mature state of most of the riparian timber in the watershed, streams received ample contributions of
large woody debris. The abundant logjams would have contributed to pool development and instream habitat
diversity, which would have been beneficial to aquatic life. Additionally, mature riparian timber provided ample
shade for tributary streams. The resulting low water temperatures and high dissolved oxygen levels would have
benefited salmonids and many other cold-water aquatic organisms.

Benefits from large woody debris would have extended to streams within the valleys. Although the extent of
spawning substrates would probably have been similar to those currently occurring, the increased incidence of
LWD-induced pools, as well as lower temperatures, would have provided better salmonid rearing habitat than is
now currently available.

Prior to stream clearing and channelization, stream meanders would have provided greater length of total
aquatic habitat. Additionally, this habitat would have been more complex. Instream wood provided cover
elements for fish, as did tree roots in the banks and hanging vegetation.
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It is likely that steelhead were the only native anadromous salmonid species with substantial populations in the
Middle Tualatin-Rock Creek watershed during the reference period. Although chinook salmon occasionally
migrate along the mainstem of the Tualatin River, it is unlikely that the Tualatin subbasin ever supported a large
population of chinook salmon (Ward 1995).

Other streams throughout Western Oregon have documented declining trends for most salmonid species over
the last century. This, along with the availability of better habitat, indicates that the watershed’s historic
populations of cutthroat trout and steelhead were larger than those occurring today. However, historical
references to fish populations and habitat within the watershed are difficult to find.

4.6.2 Wetland and riparian dependent species

The relatively large extent of wetland and riparian areas would have provided a high carrying capacity for
species dependent on seasonal, shallow wetland habitats. Historical accounts from nearby watersheds indicate
that great numbers of waterfowl utilized these habitats (Fulton 1995). Small wetlands created by beavers
provided particularly important habitat for pond turtle populations. Trees felled by beavers would have provided
habitat for basking, foraging, and refuge (Altman et al. 1997).

These extensive wetland habitats could also have sustained large amphibian populations. Amphibian
communities would have consisted of native frog and salamander species. Many of these species, as well as the
Western pond turtle, have dwindled since the introduction of the exotic bullfrog.

4.7 Vegetation

4.7.1 General regional characteristics

The watershed lies at the interface between the western hemlock zone and the interior valley zones described by
Franklin and Dyrness (1973). Although portions of the watershed are mapped within the western hemlock zone,
precipitation is generally below that considered necessary to sustain western hemlock forest. Thus, it is likely
that Douglas-fir was a forest dominant prior to human occupation. It is likely that the majority of the Middle
Tualatin-Rock Creek watershed was covered by extensive tracts of old-growth forest broken by patches of
younger forest, recently burned areas, and wetlands. According to Oliver and Larson (1990), the general
structural features of these old-growth stands typically include large, live trees; large, standing dead trees;
variation in tree species and sizes; large logs on the forest floor in various stages of decay; and multiple-layered
canopies. These stands also have a great deal of horizontal and vertical diversity.

To gain an appreciation of the characteristics of these forests, we can refer to the interim minimum standards for
old-growth Douglas-fir described by Franklin et al. (1986). These include:

e Two or more species of live trees with a wide range of sizes and ages.

» Eight or more large (>32 inches diameter at breast height (DBH)) or old (>200 years) Douglas-fir trees
per acre; however, most stands have 15 to 45 trees per acre, depending on stand age and history.

e Twelve or more individuals of associated shade-tolerant species per acre, such as western hemlock or
western redcedar, that are at least 16 inches DBH.

e More than 15 tons of down logs per acre, including 4 pieces per acre more than 24 inches in diameter
and greater than 50 feet long.

e Four or more conifer snags per acre. To qualify for counting, snags must be greater than 20 inches in
diameter and more than 15 feet long.

Other features of these old-growth forests include a dense, multiple-layered canopy; decadence in dominant live
trees as evidenced by broken or multiple tops and decay; and shade-tolerant species, such as western redcedar,
in canopy gaps created through the death of the dominant Douglas-fir trees.

Wildfire, wind, and disease were the primary disturbance agents influencing the development of these stands.
Wildfire appears to have been the most significant of these agents (BLM 1997). In western Oregon, these fire
events were episodic: they occurred at irregular, generally widely spaced events. Although estimates of fire
frequency in western Oregon vary widely, one widely used reference figure estimates an average interval of 230
years between these events (Agee 1993). These fires were typically associated with east wind events (Teensma
etal. 1991). These rather infrequent fires, however, were high-intensity, catastrophic, stand-replacement events.
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Following Native American settlement, the incidence of fire increased. Although the proportion of the fires
attributable to human action is uncertain, it seems likely that human-caused fires dominated the pattern of fire
occurrences in the region both before and after European settlement. Lightning was probably not a major cause
of fires; especially since fire protection and cause determination began in 1908.

Fire results in both the creation and loss of down wood from the system. Large pulses of down wood have been
noted following stand-replacement fire events (Spies et al. 1988). Following fire in an old-growth western
hemlock/Douglas-fir forest, there was a 10-fold increase in snags. In addition, the total biomass of down wood
increased from 244 tons/acre in the old-growth stand to 565 tons/acre in the newly burned stand (Agee and Huff
1987).

Major wind events associated with winter storms also may have influenced the development of these stands.
Windthrown trees add down wood to the forest floor, as well as creating various-sized canopy gaps that support
species such as western hemlock and western redcedar. In addition, major windthrow events create conditions
for population build-up of the Douglas-fir beetle. Subsequent tree killing by these beetles further adds to the
shag and down wood component of these forests as well as creating additional canopy gaps.

Laminated root rot, caused by the fungus Phellinus weirii, is widespread and probably had an important
influence on the structure of many stands in the watershed. P. weiriiis a native root pathogen that readily attacks
and kills Douglas-fir (Thies and Sturrock 1995). P. weirii and similar pathogens creates snags and gaps in the
canopy where shrubs, hardwoods, or shade- and disease-tolerant conifer species occupy these various-sized
openings. In addition, infection predisposes trees to windthrow. Live infected trees are susceptible to attack and
killing by the Douglas-fir beetle. This disease, therefore, is a major source of down wood and snags.

Prior to European settlement, exotic weed species were not abundant on the landscape. There were, no doubt,
a few populations of exotic species introduced through animal migration and Native American travel. Many of the
exotic species currently within the watershed were brought into the area as ornamentals, to control erosion
processes, or entered as seeds or spores on vehicles or clothing.

4.7.2 Vegetational characteristics of the foothills

Prior to European settlement, vegetation characteristics for the Coast Range would have been similar to those
described in the previous section. The land would have been mostly forested with timber in the mature/old-
growth structural stage. Interspersed in this sea of old-growth were stands of younger timber where stand-
replacement fires had occurred.

Fire appears to have played an important role in development of the 1850s era Chehalem Mountain vegetation
pattern. An 1852 survey map describes the Chehalem Mountains around Burris and Christensen creeks as
being vegetated with “timber principally fir, considerably burnt and fallen with dense undergrowth of hazel, vine
maple and fern” (Preston 1852). However, Joseph Gaston, when describing the Chehalem Mountain terrain of
the 1830s, indicates that the portion along the Indian (Jason Lee) trail was not brush covered at that time
(Gaston 1912).

4.7.3 Vegetational characteristics of the valleys

In the mid-1800s, the Tualatin Plain was a forested region interspersed with wetlands and prairies. These
prairies were described by the Hillsboro Argus in 1859 as ranging from two to seven miles in length and one to
two miles in width (Bourke and DeBats 1995). They provided valuable grazing and farmland, and were often
bordered by riparian forests. One of the largest of these prairies extended from Gales Creek to a region just east
of Dairy Creek in a region surrounding the present Highway 8 corridor. This area was described in an 1852
survey map as “rich prairie land” (Preston 1852). Not coincidentally, much of the early settlement occurred within
this prairie area. Another prairie, Meek’s Prairie, occupied an area within T1R2, sections 7,8, and 18 (Preston
1851).

The remainder of the Tualatin Plain was vegetated with Douglas-fir forest. The 1852 description of the lower
Rock Creek area appears to be typical of valley upland forests in the watershed. These forests were described
as “timber fir with some western ash, yellow pine, cedar, oak” (Preston 1852). This forest type was characteristic
of the region south of the Tualatin River, which was described as “well timbered country”.

The Willamette Valley ponderosa pine would likely have been an important component of stands that Euro-
American settlers found in the mid-1800’s. Unlike the eastern Oregon subspecies, the Willamette Valley
ponderosa pine has the ability to thrive under moist soil conditions. Additionally, mature trees develop thick bark
that enables them to resist low and moderate intensity fires. Thus, the increased fire frequency that
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accompanied burning by natives would have resulted in stands of pine and oak adjacent to the prairies (T.
Nygren, forester, personal communication 2000).

4.7.4 Wetland vegetation

The vegetation of the wetlands within the watershed would have varied with wetland type and period of flooding.
This riparian forest is described for the reach near Cornelius, where 1852 surveys characterized Tualatin Valley
bottomland as thickly forested with fir, ash, maple and vine maple, with many swamps thickly wooded with 10- to
20-foot willow (Shively 1993). These surveys also described the floodplain between the Tualatin River and the
current location of Rood Bridge Road as having very thick undergrowth.

Likewise, the western portion of the “beaverdam” swamp near Beaverton Creek was described as being
dominated by willow, alder, and ash (MacWilliam and Mapes 1984). It is likely that portions of this wetland also
had emergent and open water components, as a “lake” bordered the Denney Donation Land Claim on the
eastern end of this wetland®*® (Mac William and Mapes 1984).

Other wetland types were also present in the watershed. Cass and Miner (1993) describe marsh grasslands
within the prairies. Because of the spread of herbaceous invasive plants, it is difficult to ascertain the dominant
species within these marsh communities. Meanwhile, the rolling prairie near West Union was frequently broken
by ash-dominated swales (SD #1 1951).

4.7.5 Sensitive plant species

It is difficult to reconstruct the abundance and distribution of sensitive plant species during the reference period.
Factors complicating historical information regarding survey and manage species and other sensitive plants are
as follows:

» These species were only recently designated as sensitive or endangered. Thus, they would not have
attracted special attention from biologists;

* Many of these species were not discovered or described until recently;

e Survey and inventory in the past has predominantly been limited to vascular plants (even vascular plant
surveys are very limited);

e Sightings are few and widespread for most plant species, indicating large gaps in range information;

e Only the most rudimentary of ecology data is available for many species; therefore, habitat requirements are
essentially unknown for most of these species, historically and presently; and,

e Sighting location information is often general, with little specific information available.

Those species dependent upon old-growth forest habitat, as well as riparian and wetland species, would have
had a large area of available habitat relative to current conditions. It is likely, therefore, that these species were
more abundant, and more broadly distributed, than is currently the case.

4.7.6 Terrestrial species and habitat

Prior to human settlement, the Middle Tualatin-Rock Creek watershed was made up of larger blocks of later seral
stage forests comprised of a wide range of tree sizes, large amounts of down wood, and abundant large snags.
This situation undoubtedly provided habitat for those species dependent upon, or which would utilize larger
blocks of interior forest old-growth habitat. Species that are presently of concern in the Tualatin subbasin such
as the spotted owl, pileated woodpecker, and red tree vole benefited from the historical habitat condition.

The contiguous nature of the landscape pattern facilitated the free movement of these species throughout the
watershed and throughout the region. Old-growth habitat conditions extended down into moist riparian areas
and shaded the streams, which contained numerous pools as a result of many large logs and debris jams.
These riparian areas functioned as corridors for wildlife including amphibians, otter, elk, and cougar.

Abundant habitat suitable for spotted owl existed prior to settlement. The owls benefited from extensive old-
growth forest that would have provided many sites for nesting and roosting.

The structure of these forest stands would have provided habitat for other sensitive avian species. Habitat for
marbled murrelet would have been abundant in the watershed, as the vast majority of stands would have been in
the mature to old-growth stages. These forests would also have provided abundant snags for bald eagle nesting.
This, together with abundant fish stocks, would have contributed to bald eagle populations.
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Based on settlers accounts, deer, bear, and beaver were common throughout the watershed. As recently as
1886, bear were commonly observed in the Reedville area (Bramel 1996).

The Columbian white-tailed deer (Odocoileus virginianus) occupied prairie habitat throughout the Willamette
Valley and the valleys of its tributary streams (Verts and Carraway 1998). Shortly after settlement, these deer
were extirpated from most of their range in Oregon. Remnant populations are found in Clatsop, Columbia, and
Douglas counties. The Columbian white-tailed deer is currently listed as endangered under the federal
Endangered Species Act.

4.8 Human

4.8.1 Historical changes in landscape pattern

Human occupancy in the Middle Tualatin-Rock Creek watershed has been a major source of change (Table 4-1).
The progression of some of the activities leading to changes in watershed conditions is given below.

4.8.1.1 Human uses prior to European settlement

The Tualatin Indians (also known as the Tuality, or Atfalati), occupied a number of small villages in the Tualatin
subbasin. Tribal use appears to have extended throughout the watershed, and numerous accounts abound of
Tuality camps and artifacts (e.g. SD #1 1951, Hesse 1994, Laurel Ladies Social Club 1977).

Undoubtedly, Tuality settlement resulted in some changes to watershed conditions. Although these changes are
difficult to quantify, they were much smaller than those that ensued following Euro-American settlement. Many
tribal activities occurred near bodies of water. This could have resulted in changes to water quality.

Itis likely that greatest changes that the Tuality brought to watershed processes were through the use of fire.
Evidence exists that the Tuality used fire for agriculture, although not to the same degree as other Oregon tribes
(Cass and Miner 1993, Laurel Ladies Social Club 1977). For example, early accounts indicate that such burning
regularly took place on the Chehalem Mountains (Laurel Ladies Social Club 1977). During dry, east wind
conditions, some of these fires likely became very large and consumed some of the old-growth forest in the area.
Where burning frequently occurred, this would have favored species composition toward oaks, shrubs, and
herbaceous plants (Agee 1993, Franklin and Dyrness 1973). Besides altering the vegetation of these areas, this
burning would have increased surface runoff and erosion.

4.8.1.2 European settlement and agricultural conversion

The first recorded European visit to the watershed was conducted by a group of Hudson’s Bay Company
trappers in 1826 (Shively 1993). Fur trappers were also the earliest settlers within the watershed, although they
were sparsely distributed. Settlement accelerated with the influx of American settlers in the 1840s. Early
settlement in the Tualatin Valley was concentrated east of Dairy Creek, while Forest Grove was settled in the mid
1840s (WCHS 1975, Cass and Miner 1993, Fulton 1995, Bourke and DeBats 1995). The first recorded
European settlement of the McFee Creek area occurred in 1848 (Hesse 1994).

During European settlement, the pace of change accelerated. Settlers converted the woodlands and prairies of
their land claims to agriculture. At first, most settlement and conversion focused on the prairies within the
watershed. When the supply of available prairie land was exhausted, newer settlers attempted to claim farmland
from the forests. In many cases, the forests were cut down and the timber burnt onsite, without any attempt
made to produce lumber (Hesse 1994).

Early agriculture in the watershed emphasized production of livestock and wheat. Settlers also planted orchards
on better-drained lands, with the fruit being used for domestic consumption. Eventually, with the subsistence
needs of the settlers met, large scale agricultural operations sprung up. In the 1880s, these included the 840-
acre Simeon Reed farm, near Reedville, which was devoted to raising livestock, ryegrass, wheat and oats
(Bramel 1996).

Gradually, agriculture within the watershed diversified. In 1906, the town of Orenco was founded on 1,200 acres
devoted to the production of nursery crops (Hillsboro Argus, May 13, 1965). By 1922, the Scholls area was well
known for walnuts, potatoes, berries, eggs, and prunes (Cass and Miner 1993). Strawberries came soon
afterward.
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Chapter 4 - Reference Conditions

With settlement and the introduction of new crops came some species that later became nuisances. According
to the Orenco Herald (January 1914) the evergreen blackberry was introduced to Oregon in the early 1850s. By
1914, this blackberry had already invaded extensive areas of burnt land within western Oregon.

The production of wheat necessitated the construction of flour mills. By 1878, a gristmill had been built adjacent
to the Scholl and Rowell sawmill on Baker Creek. This was followed by a gristmill in Reedville, which was in
production by 1881.

The settlers also accelerated the pace of vegetation change through fire. In Western Oregon, it was estimated
that “approximately seven times as much land was burned from 1845 to 1855 as in any of the three previous
decades.” (Morris 1934 as cited in USDA and USDI 1997). By 1850, the portions of the watershed lying within
the Chehalem Mountains had been recently burned, although the degree to which human activity was
responsible for this burnt land is not immediately clear (ODF 1996).

4.8.1.3 Timber operations

Logging activities soon followed Euro-American settlement. Initially, logging was performed to clear homesteads.
However, commercial logging began soon afterward. Sawmills were built throughout the watershed. In 1849,
Scholl and Rowell built a sawmill on Baker Creek, while the McFees built a sawmill on McFee Creek as early as
1862 (Hesse 1994). On the eastern end of the watershed, the Jones Lumber Company mill was built along
Cedar Mill Creek in 1855 (Cass and Miner 1993). Numerous other mills were built in Hillsboro and Cornelius
during the late 1800s and early 1900s, and by 1865, major log drives were occurring on the Tualatin River
(Farnell 1978). In relatively inaccessible areas, portable sawmills enabled milling of timber near logging sites.

Early transport of logs was most efficiently performed by water. Between 1886 and 1905 numerous log drives
occurred along streams within the Middle Tualatin-Rock Creek watershed. Many of these log drives began on
the Upper Tualatin, Scoggins Creek, or Gales Creek, with logs destined for the large mills at Hillsboro and
Cornelius (Farnell 1978). In the early 1900s, many of these logs were floated the length of the Tualatin, to be
shipped to mills in Oregon City. To facilitate the drives, streams would be cleared of obstructions and blocked off
from wetlands and secondary channels (Shively 1993).

In the 1870s the Oregon Central Railroad was built. This, along with other railroads, gradually took over the task
of transporting timber from the logging sites. Eventually, roads were built through the watershed and trucks
became the dominant mode of transportation. Although these modes of transportation had less direct impact to
the streams than did the log drives, they created new problems through increased exposed surface area and
destabilized slopes. Many of these old railroad grades and logging roads continue to provide sediment to
streams. At stream crossings they often provide migratory impediments to fish.

4.8.1.4 Stream cleaning and wetland conversion

In order to reduce flooding and to facilitate log drives, debris jams, beaver dams, and obstructions caused by
tree roots were cleared from streams. The first record of stream clearing in the watershed appears to date back
to 1858, when Captains Pease and Sweitzer cleared numerous log jams between Harris Bridge (Farmington)
and Hillsboro (Farnell 1978). As they returned to Farmington, they noted that a freshet was already undoing their
work. Successive efforts were made to clear the Tualatin River of its logjams. An 1888 letter stated that the
Tualatin River had become “choked up” since 1880. At that time, 23 jams or drifts were noted on the Tualatin
River (Farnell 1978). In 1894, the Oswego Iron Company noted that it had managed to clear the Tualatin River
channel between Lake Oswego Dam and Hillsboro.

Although log jams remain on certain portions of the Tualatin River, the majority of the river likely has far less
instream large woody debris than under reference conditions. This has made the river more navigable, but at the
cost of channel diversity and fish habitat.

The wetlands covering much of the valley floors covered potentially productive agricultural lands, and wetland
drainage followed settlement. Several notable wetlands were drained in this manner. One of the largest was the
“beaverdam” wetland near Beaverton Creek. In 1882, a drainage district was formed to “complete” drainage of
this wetland. Other wetlands that lost significant area due to drainage include Jackson Bottom and Fernhill.
Although portions of these wetlands still exist, they are greatly altered in size and function from the reference
period. The wetlands near Butternut Creek have mostly been lost to urbanization.

These drainage projects resulted in an extensive loss of wetland habitat. Comparison of hydric soils to current
NWI wetland area indicate that as many as 12,300 acres, or 84% of historic wetland area may have been lost
due to wetland conversion and drainage. However, it should be noted that the NWI is a conservative measure of
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current wetland area, and indeed, many lowlands continue to experience ponding and flooding in winter. The
largest remaining wetlands are located at Jackson Bottom. The type, function, and condition of the remaining
wetlands has been substantially changed. Where many wetlands were typically inundated for four months of the
year, by 1953 they were more typically inundated for 60 to 90 days (USACE 1953). Where many wetlands
provided forested habitat, most of these seasonally ponded areas now are vegetated with exotic weeds such as
reed canarygrass. This has seriously affected the ability of these wetlands to provide their historic hydrologic
functions, and has altered the types of wildlife for which they are suited

4.8.1.5 Urbanization

Settlement within the watershed was originally decentralized, consisting of a series of small, agriculturally
oriented, villages (Bourke and DeBats 1995). During the 1800s, the small towns of Hillsboro and Forest Grove
were the two dominant communities within the watershed. Eventually, the town of Beaverton achieved a similar
size to these communities. In the 1900s, settlement tended to accumulate around the Highway 8 corridor. Urban
growth accelerated after 1960. Initially, this growth was centered around the eastern portion of the watershed.
Where the proximity of Beaverton and Cedar Mill to Portland made these communities attractive for
development. Since the 1970s, urbanized growth has spread westward. At present, most growth is focusing on
infill in presently urbanized areas.

Urbanization has resulted in increased impervious surface area, which in turn has increased peak flows to
streams, increased delivery of pollutants to these streams, and resulted in downcutting of stream channels.
Often, development has resulted in diminished area available for wildlife, while the introduction of exotic plant
species has been facilitated by urbanization patterns.

4.8.1.6 Roads

The advent of roads created changes in the landscape. Early roads were naturally surfaced and typically
followed the courses of paths created by Native Americans. Initial road-related impacts would have been minor,
as these roads were infrequently spaced. However, proximity to aquatic habitats may have contributed to stream
sedimentation.

Impacts increased as additional roads were created to facilitate access to logging sites and farms. During these
early years, there was little concern about the environmental impacts of road placement. Such factors as road
steepness, stream crossings, wetland crossings, and culvert placement were left to the engineer’s discretion,
and decisions were often dominated by economic considerations.

Early road construction practices also employed little concern for environmental impacts. When building roads
along steep slopes, material removed from cuts in the hillslope was often pushed downslope to build up the bank
for the driving surface. Additionally, it was not unusual for waste materials to be pushed over the side of the
road. Where these materials were deposited adjacent to a waterway, they posed a significant sedimentation
threat to the adjacent stream. These materials often entered the stream directly through gravitational and
erosional processes. Additionally, the weight of these sidecast materials also destabilized the underlying slope,
increasing the landslide risk for many years following construction of the roads.

These road designs usually involved improperly placed and sized culverts. Often these ends of these culverts
jutted out over the underlying ground. The water shooting out of these culverts would plunge to the ground
below, cutting into the soil and loosening rocks and vegetation, resulting in massive erosion problems.
Additionally, fish passage was not a consideration in culvert design and placement.

Roads on steep timberlands were often routed with steep slopes that offered the shortest route to the timber
harvest site. This routing took less ground out of the resource base and had less of an impact on groundwater
percolation than did more circuitous road designs, but the steepness of the roads could promote raveling,
erosion, and sediment runoff.
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Chapter 5. Synthesis

5.1 Aquatic

5.1.1 Erosion issues
5.1.1.1 Changes in erosion processes following settlement

As described in chapter 4, there is considerable evidence that human activities have altered the erosional
characteristics of the watershed. In general, these changes tend to accelerate erosion. However, specific efforts
have been made to implement policies that reduce erosion. In the past, forestry contributed to accelerated
erosion and sediment production. Current changes to the erosion regime result from loss of vegetation,
construction, and agricultural practices.

Land use activities following settlement have altered the rate and timing of erosion. Under reference conditions
there were large increases in erosion rates associated with major disturbances such as fires and large storms,
after which erosion rates dropped to relatively low levels. Following settlement, removal of vegetation and
compaction and displacement of soil from construction have created a chronic increase in erosion rates.
Conversion of forest to agriculture has resulted in local increases in sheet, rill, and gully erosion. In addition, the
type of material delivered to stream channels and riparian areas from landslides has changed. Landslides were
a major source of large woody debris in historical times, when there were large areas of older timber in the
watershed. The large wood supplied through these processes was relatively stable in the stream system,
providing structure and altering flow patterns to contribute to pool formation. With the non-forested conditions
that dominate the watershed today, there is a reduced potential for large wood input to the channels from
landslides. In many parts of the watershed, this is reflected in a lack of large wood and structure in the channel.
Where riparian forests do exist, they are generally dominated by young hardwoods. The smaller wood provided
by young timber is readily transported during high stream flows, and provides little lasting benefit to habitat
structure.

These changes in watershed process have largely been the result of changes in management practices since
Euro-American settlement. Although timber harvest activities originally contributed to the altered erosion regime,
they currently comprise a very small portion of the watershed, and there is no indication that they are major
contributors to erosion within the watershed. The greatest current contributors to erosion processes appear to
be construction (urban, rural residential, and roads) and agricultural disturbances on steep lands.

Construction of roads and buildings cause many management-related erosional impacts in the watershed. In
particular, construction on hillslopes contributes to the problem in several ways For example, these operations:

1. Remove portions of the slope above the road or building (the cutslope), thus making the slope less
capable of bearing the weight above it;

2. Fill portions of the slope below the construction (the fillslope), thus placing an added burden to that
slope;

3. Remove surface cover from the slope, thus making it susceptible to surface erosion. Additionally,
drainage ditches create channeled flow, resulting in increased erosive power of runoff and increased
sediment delivery to streams.

Agriculture is potentially a major contributor to erosion and stream sedimentation. Agricultural practices that
tend to promote surface erosion include activities that loosen the soil and reduce vegetative surface cover. The
greatest potential for such erosion occurs when agricultural activities occur on steep lands. Where such
activities occur near a stream channel with an inadequate vegetation buffer, there is a high potential for sediment
delivery to the stream. Additionally, the lack of vegetation on the stream bank increases its susceptibility to
erosion from the stream.

5.1.1.2 Mass wasting

Steep and geologically unstable lands in the watershed remain susceptible to debris slides and slumping. Metro
has identified most of the upper portion of the Tualatin Mountains as a zone of increased landslide hazard. The
largest proportion of landslides following the 1996 flood events occurred in this zone, which is underlain by
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Portland Hills silt. The Abbey Creek and Cedar Mill subwatersheds appear to be particularly unstable based on
these factors. Portions of Cooper Mountain adjacent to streams were also identified as being unstable. Although
no instability/landslide inventory exists for the Chehalem Mountains, their geologic similarity to the Tualatin
Mountains indicates potential instability in this region, also.

Roads appear to be related to many of these landslides. In the Abbey Creek subwatershed, for example, ten of
the landslides identified in the 1996 report occurred along Germantown Road. It follows, therefore, that many
future landslides could be expected to occur along roads built on steep lands. These conditions are found most
frequently in several subwatersheds draining to McFee Creek (McFee Creek, Heaton Creek, and Baker Creek),
as well as two subwatersheds draining to Rock Creek (Cedar Mill and Upper Rock Creek). Similar
considerations could be considered to apply to rural residential construction on steep slopes, where cuts and fills
related to construction would apply the same sort of stresses to the hillslope as are caused by roads.

Hazard of sediment delivery is greatest where roads lie within 200 feet of streams (WPN 1999, Washington
Forest Practices Board 1997). Stream crossings also provide a ready source of road-related sediment
contributions to streams. Subwatersheds with the highest concentration of nearstream roads include McFee
Creek, Cedar Mill, Abbey Creek, Upper Rock, and Heaton. In particular, Rock Creek Road parallels Rock Creek
within the 200-foot zone for 2.1 miles. Christensen Creek and Blooming Creek are the only rural subwatersheds
with greater than 3.5 stream crossings per square mile.

Given the above factors, it is to be expected that the greatest sediment hazard to streams would occur where
nearstream roads cross steep slopes. By far, these conditions occur most frequently in the subwatersheds
contributing to McFee Creek. The Upper Rock Creek subwatershed, additionally, has roughly one mile of steep,
nearstream roads.

In the Chehalem Mountains and the Tualatin Mountains, lands are managed more intensively than in the
mountains of the western portion of the Tualatin subbasin. Both rural residential and agricultural uses tend to
reduce surface cover, resulting in increased surface runoff. The rural residential uses also tend to increase the
area of impermeable surfaces, although generally this increase does not result in an appreciable change in
hydrology within this watershed. Generally, these activities generate more ditches, thereby increasing the ability
to transport sediment to channels. Additionally, these activities reshape the land in ways that tends to make it
more erodible. The net effect of agricultural and rural residential activities in these areas is to accelerate erosion,
particularly where slopes are steep.

5.1.1.3 Surface and bank erosion

An early contributor to erosion in the watershed’s valleys and adjacent foothills was the extensive conversion of
forestland to agricultural purposes during the latter half of the 19" century. Such conversion exposed extensive
acreage to raindrop impacts and increased sheet, rill, and gully erosion. These effects would have been greatest
on steep slopes and on highly erodible soils. As the conversion has largely been permanent, increased erosion
remains to the present.

The degree of erosion risk is partially attributable to the natural erodibility of the underlying soils. In Washington
and Yamhill counties, NRCS identified those rural lands considered to be at a high risk for erosion, based on
factors such as slope and erodibility (“k”) factor. The preponderance of highly erodible soils, as identified by
NRCS, is located in the Chehalem Mountains. In particular, the McFee Creek, Christensen Creek, Heaton
Creek, and Burris Creek subwatersheds have large proportions of highly erodible soils. Agriculture is relatively
common on highly erodible lands (HEL) within these subwatersheds. In order to reduce erosion problems due to
agriculture on these lands, the NRCS created site-specific HEL plans for all farms on these lands. However,
compliance with these plans is not monitored annually on each farm (Dean Moberg, NRCS, Personal
communication 2000).

Bank instability is prevalent throughout much of the watershed, and undoubtedly is largely related to natural
factors. Along Abbey Creek, upper Butternut Creek, and other headwater streams, canyon slope is a major
factor. In lower portions of the stream system, naturally erodible soil appears to be a major contributor to bank
instability. Most of the Tualatin River within the watershed, as well as the lower portion of Rock Creek, is
bordered by Chehalis and McBee soils, which have been identified by NRCS as being extremely susceptible to
streambank erosion.

In some locations, poorly vegetated riparian buffers appear to be associated with unstable streambanks. On the
Tualatin River, virtually all landslides identified through analysis of aerial photography were associated with
poorly vegetated buffers. However, forested buffers may have masked small landslides along the river. Among
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urban tributary streams, lower Holcomb Creek displayed a particularly high association between lack of riparian
vegetation and streambank instability (USA unpublished data). Although the associations were weaker in other
portions of the watershed, there is a strong indication that many reaches would benefit from riparian revegetation
efforts.

5.1.1.4 Trends in erosion management on rural lands

Prior to 1996, there was little regulation of farming activities in riparian zones. Riparian vegetation was often
removed to the edge of the stream, resulting in increased delivery of surface sediments to streams, decreased
bank stability and increased bank erosion. Recent changes in the administrative rules administered by the
Oregon Department of Agriculture mandate increased ground cover in winter along streams in agricultural lands.

In many parts of the Tualatin subbasin, erosion due to agricultural sources has been reduced by implementation
of agricultural Best Management Practices (BMPs). These practices are usually implemented as part of
conservation plans administered by the Washington County Soil and Water Conservation District (SWCD) and
NRCS. Certain BMPs, including planting of winter cover crops, mulch tillage, and filter strips, are designed to
reduce erosion and sediment delivery to streams. Implementation of these practices has been accompanied by
improvements in water quality, indicating that these practices are effective. However, the degree of effectiveness
of individual practices is unclear, as no systematic methodology has been implemented to monitor effectiveness
of the BMPs. Such a methodology, along with systematic data collection, would be valuable for improving the
effectiveness of management systems. Despite the lack of this methodology, it seems apparent that further
reductions in erosion and sediment delivery would be achieved by bringing a greater percentage of the
agricultural community under Voluntary Farm Water Quality Management Plans. The Middle Tualatin-Rock Creek
watershed, in particular, has a high potential for improvement, as few landowners in the watershed currently
participate in these plans.

In recent years, many agricultural operations have implemented practices that reduce erosion and sediment
delivery to the Tualatin River and its tributaries. Partnerships with governmental conservation agencies have
been instrumental in this process. For example, the Natural Resources Conservation Service (NRCS),
Washington County Soil and Water Conservation District (SWCD), and the Farm Services Agency have worked
with farmers to reduce erosion and improve water quality. Methods have included programs to share costs with
farmers for implementation of erosion-reduction techniques, incentives to remove riparian lands from agricultural
production, educational efforts, provision of technical assistance, implementation of conservation plans, and
restoration projects.

Effective erosion control in rural portions of the Tualatin Plain will largely concentrate on reduction of source
sediments from agricultural operations, and from riparian restoration. The former objective is most efficiently
achieved through voluntary efforts spearheaded by the NRCS and SWCD in rural areas. These agencies have a
long history of working together with farmers to reduce soil loss. Additionally, these agencies are able to offer
economic incentives and cost-sharing programs to implement BMPs. Although enhanced riparian buffers would
be beneficial throughout the watershed, the greatest return on effort would probably occur where the riparian
buffers are most severely compromised. Abundant opportunities exist in many subwatersheds, especially the
Blooming Creek , Middle Tualatin-Jackson Bottom , and lower portions of the Christensen Creek and lower
Burris Creek subwatersheds. Because of steelhead use, the lower portion of the McFee Creek subwatershed
should also receive high priority for revegetation. .

Certain agriculturally related conditions that lead to accelerated erosion and sediment delivery to streams are
prohibited under the Tualatin River Subbasin Agricultural Water Quality Management Area Plan (OAR 603-095).
Such “Prohibited Conditions” are discussed in the Water Quality section (Section 5.1.4.6). Although these
surveys haven't comprehensively been performed throughout the watershed, the relatively high incidence of
those conditions related to erosion control in the Hill Creek subwatershed suggest that this might be priority area
for education on appropriate erosion control.

5.1.2 Hydrology and water quantity issues
5.1.2.1 Management effects on hydrology

Stream hydrology has been altered from reference conditions. In general, these changes have tended to
increase winter peak flows, decrease summer low flows, and increase surface runoff.

The greatest impacts on hydrology have been experienced in urbanized portions of the watershed. Increased
impervious surface area has resulted in decreased infiltration below the ground surface. This means that almost
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all of the water runs off to streams along the ground surface, with the net result that the water enters the stream
more quickly than it would under natural conditions. Hydrologic effects include increased peak discharge,
decreased base flow, and decreased groundwater recharge. This also creates secondary effects on the stream
channel, as the stream’s ability to erode the channel is increased under peak flow conditions. Many stream
channels within the watershed are incised for this reason. Most of these effects are to be found in the
subwatersheds contributing to Rock Creek.

Areas in agriculture have also had altered hydrology, although the effects are likely quite low relative to those
prevailing in urbanized areas. These effects are likely to be largest on lands of moderate to steep slope.
Although these effects are smaller than those prevalent in urban areas, it can be demonstrated that
implementation of Best Management Practices is effective toward reducing the hydrologic impacts of agriculture.
This has subsidiary benefits to the landowner, as well as the public, because reduced surface runoff minimizes
the loss of valuable topsoil.

Generally speaking, road density in rural subwatersheds is not sufficient to contribute appreciably to hydrologic
alteration. The exceptions appear to be the Heaton, Baker, and Holcomb Creek subwatersheds, which appear to
have a moderate impact on hydrology.

Under reference conditions, the stream channel was hydrologically connected with extensive floodplains and
wetlands. The floodplains served to moderate the volume and velocity of peak flows. While floodwaters and
ponded waters were stored in floodplains and wetlands, some of the stored water infiltrated to recharge
groundwater supplies. Much of the rest was subsequently released to the stream to augment lower flows.
Following Euro-American settlement, stream channelization cut off many portions of the stream channel from the
floodplain, thus removing the ability of the floodplain to store and moderate flows. This resulted in higher peak
flows, a reduction in low flows, and increased flow velocity. Additionally, channel straightening and brush
removal associated with channelization also contributed to increased flow velocity. Channel straightening
increased stream gradient, while brush removal removed resistance to flow. Stream channelization also reduced
the amount of recharge to groundwater, resulting in a lower water table, and diminished low flows. These
changes are relatively permanent, as these channels are maintained with an artificially straightened
configuration and with impaired hydrologic connection to their floodplains.

The effects upon hydrology of wetland drainage projects were similar to those of stream channelization. Like
stream channelization, wetland drainage normally involved ditching to drain ponded water into the stream
system. In effect, this extended the channel system, thus contributing to peak flows while reducing the amount
of recharge to groundwater. Where streams naturally had surface hydrologic connection with wetlands, wetland
drainage was often associated with stream channelization. Areas impacted by wetland drainage include the
“Beaverdam” wetland north of Beaverton Creek, Jackson Bottom, and Fernhill wetlands. Smaller wetlands were
also drained. About 10,000 acres of seasonally and temporarily flooded wetlands were converted to agricultural
uses with greatly diminished flooding periods®!.

To a certain degree, storage ponds at traditional wetland sites provide a detention function. However, this stored
water does not serve to recharge groundwater storage or augment instream flow, but instead is diverted for
agricultural uses. A portion of this water could be expected to return to the aquatic system as return flow. This
return flow is often degraded, with increased temperature, decreased dissolved oxygen, and enriched with
nutrients and chemicals.

Opportunities exist to restore natural hydrological functions to a limited amount of wetland. The greatest
potential for such restoration exists at Jackson Bottom and Fernhill, where active wetland restoration projects are
ongoing. Smaller wetlands exist within the UGB. Based on the Beaverton Wetland Inventory, about half of these
wetlands have compromised hydrologic function. Depending on design, time, and effort, it is to be expected that
a “natural” hydrologic regime could be simulated for these wetlands. Additional wetland restoration activities
through NRCS or other parties depend on the availability of willing landowners, as well as the flexibility of other
governmental entities to remove barriers to these projects.

Flow regulation, through the Tualatin River Project and Trask Reservoir have created substantial changes to the
natural hydrology of the Tualatin River mainstem. Most notably, Henry Hagg Lake stores water during the winter
peakflow season, thus reducing the volume of peakflows downstream of the Scoggins Dam. In the summer,
water is released, resulting in an increased volume of summer low flows. Although a portion of the water is
removed at the JWC diversion, most of the extra flow remains instream, where it helps to maintain water quality.
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Other major changes to stream hydrology have been effected by instream diversions. These diversions have
been for municipal and agricultural purposes. These diversions generally take place in the summer low-flow
season. Where flow has not been augmented by water from Henry Hagg Lake, these diversions diminish stream
flows below natural conditions. Diversions are common throughout agricultural portions of the watershed, with
the greatest cumulative diversion occurring in the Middle Tualatin subwatershed.

5.1.2.2 Water rights allocations

Water rights appear to be fully allocated many parts of the year. In most of the watershed, no water is available
for a five to six month period beginning in June. The portion of McFee Creek upstream of Gulf Canyon, however,
is overallocated in all months except October. The period of overallocation in Rock Creek is shorter, extending
only between July and October. This is largely a result of consumptive uses, although instream water rights
significantly contribute to the deficit in McFee Creek above Gulf Canyon. As population increases within the
watershed, greater demands, both for consumptive uses and for water rights, will be placed upon water
resources.

USA has specified a target flow of 300 cfs at Farmington gage as desirable to achieve water quality objectives.
This target flow is roughly twice USA'’s current flow targets. Although the Farmington gage is outside the Middle
Tualatin-Rock Creek watershed, achievement of this goal would involve substantial additional summer releases
from Scoggins Dam (WMG 1998).

During formulation of its action plan, the Tualatin River Watershed Council considered the purchase of additional
water rights to supplement current instream water rights. The Watermaster, District 18, has determined all WABs
within the watershed are a high priority for the purchase of instream water rights. Although the potential for
streamflow restoration was considered to be good in most portions of the watershed, the Rock Creek WAB was
considered to have a fair potential for restoration. This was because of the low number of water rights currently
being used in this WAB (Darrell Hedin, personal communication). The greatest potential benefit to steelhead
from supplementary instream water rights would likely accrue in McFee Creek and Rock Creek above Beaverton
Creek. Further field study is necessary to establish a need for enhanced instream water rights and to determine
the best location to acquire these rights.

5.1.3 Stream channel issues
5.1.3.1 Management effects upon stream morphology

Current stream channel conditions have changed from reference conditions. These changes are variable,
depending upon the relative effects of altered hydrology and sediment delivery. In urbanized portions of the
watershed, increased peak discharges have resulted in stream incision. In many urban and rural reaches,
increased sedimentation and reduced riparian vegetation from past and current management practices have
resulted in pool fill and shallower streams. Where valley walls permit, channels likely have become wider. Along
some valley reaches, streams have been channelized and confined rather than allowing natural meandering.

The loss of large woody elements from the stream system has created an extensive change in channel process
throughout the watershed. Under reference conditions, mature forests along the streams supplied large woody
debris to the channel, creating hydraulic characteristics suitable for pool formation and increased hydraulic
diversity. Following settlement, timber harvest removed large wood from the riparian zone. Channel clearing and
removal of roughness elements was practiced to facilitate navigation and log drives. In the mid-1900’s, stream
clearing was considered to improve fish habitat and was conducted expressly for that purpose. Forest practices
continued to emphasize clearing of wood from channels until the 1980’s. These policies and practices have
combined to generate a system severely deficient in large wood and lacking the roughness elements necessary
to generate adequate numbers of pools. These circumstances have been major contributing factors to the lack
of channel structure that currently characterizes many portions of the Middle Tualatin-Rock Creek watershed.

Although current levels of instream Large Woody Debris are below ODFW standards and historical levels
throughout the watershed, the Tualatin River mainstem does continue to receive inputs of LWD. Field surveys
indicate that these are largely the result of large (15-20” diameter) ash trees that are contributed to the channel
through streambank sloughing or through windthrow. There are a number of ash trees with similar size
characteristics currently on streambanks, indicating a high potential for LWD recruitment to continue at current
levels. However, these inputs have a capacity to interfere with other management objectives on the Tualatin
River.
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Current instream woody debris, as well as recruitment potential, is quite limited on most tributaries. Although
scattered large trees exist in riparian areas along the tributaries, most notably McFee Creek, most reaches lack
forested riparian cover or have a canopy of young hardwoods. As there is little available nearby seed stock for
natural recruitment of conifers, it is unlikely that the characteristics of these riparian zones will change. Thus, itis
unlikely that any substantial natural recruitment of large woody debris will occur in the forseeable future. It may
be necessary to supplement long-term development of natural recruitment with interim measures such as
artificial placement of large wood. Planting of conifers in riparian areas will also contribute to long-term
prospects for recruitment of large woody debris.

5.1.4 Water quality issues
5.1.4.1 Management effects on water quality

Management activities have had substantial impacts on water quality. Under reference conditions, riparian
forests provided shade to streams. Shading regulated water temperatures, resulting in cooler summer water
temperatures and increased stream capacity for dissolved oxygen. Additionally, riparian forests provided stability
to streambanks, minimizing erosion and accompanying contributions of fine sediments. Subsequent to
settlement, many of these riparian forests were removed. As practices prior to 1980 made no allowance for
riparian buffer strips, this removal increased stream exposure to sunlight, leading to higher temperatures and
reductions in dissolved oxygen levels. Additionally, forest removal led to increased streambank erosion and
reduced filtration of sediments from upland runoff. This resulted in increased turbidity and suspended solids.

Agriculture contributed to many of the changes in water quality in the valleys and adjacent foothills. Conversion
of lands from forest to agriculture resulted in increased exposure of soils to energy from precipitation. Cultivated
soils were more susceptible to erosion, leading to greater sediment loads in surface runoff. Together with
compromised riparian buffers, these factors contributed to higher delivery of sediments, adsorbed nutrients,
organic matter, bacteria and pesticides to streams. Fertilization also led to contributions of nutrients to streams,
while livestock access to streams increased inputs of bacteria and ammonia nitrogen. Surface and subsurface
drains increased peak runoff. Continual improvements in management practices have reduced the impacts of
these activities upon water quality.

Urbanization has been responsible for many current water quality issues. The construction of the urban
infrastructure requires substantial soil denudation and displacement. This, along with slope destabilization, often
results in increased sediment delivery to streams. Impervious surfaces replace the natural cover, resulting in
increased surface runoff, which often carries petroleum products, fertilizer, and other pollutants to streams.

Other land-use conversion activities have affected water quality. Filling of wetlands reduced their ability to filter
out pollutants, sediments and nutrients prior to stream entry. This resulted in increased inputs to the active
channel. Stream channelization destabilized banks and increased stream velocity, resulting in increased erosion
rates and concentrations of suspended sediments.

With increased settlement came an increased need for waste disposal. Many of these waste disposal systems
did not possess adequate safeguards against contributions of pollutants to surface water. It is likely that septic
tanks associated with rural residential development have contributed bacteria and ammonia nitrogen to stream
systems within the watershed.

Roads are notable contributors of sediment to surface water supplies. Drainage ditches associated with roads
produce channeled flow, leading to increased erosion. Where these ditches lead to streams, or where roads are
built in riparian zones or cross streams, an effective mechanism is created for accelerated sediment delivery and
pollutant loading. This leads to higher levels of instream sediments, total suspended solids, and adsorbed
particulates.

In general, flow augmentation from the Tualatin and Trask projects has had beneficial effects on water quality.
Water released from Henry Hagg Lake has helped to maintain summer water temperatures below 17.8 C on the
Tualatin River downstream as far as the Rock Creek treatment plant (Risley 1997). Additionally, water released
from the lake is lower in nutrients than many downstream sources, and flow releases provide a dilution effect on
streamflow in the Tualatin River. These releases have been instrumental in helping to achieve water quality
objectives over sizeable portions of the mainstem.
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5.1.4.2 Streams on the Oregon 303(d) water quality limited list

Review of USA monitoring data from 1997 and 1998 indicate that water quality problems persist in 303(d) listed
streams. All sampled sites within the watershed significantly exceed phosphorus standards. Temperature,
dissolved oxygen, and bacteria also pose widespread water quality challenges in summer. In general, water
quality problems are the greatest at urban sites, with the greatest overall impairment appearing to occur on
Beaverton Creek, Johnson Creek (South), and portions of Bronson Creek. However, some rural streams also
have severe water quality problems. Data collected by ODA indicate that Christensen Creek and Baker Creek
suffer serious overall impairment. Likewise, macroinvertebrate surveys on Rock Creek indicate that water quality
is significantly degraded by the time the creek enters the urban area.

Although the degree of impairment varies, no sampled streams within the watershed were found to be free of
water quality problems. This indicates that significant opportunities exist to improve water quality through
application of Best Management Practices in all sectors.

5.1.4.3 Factors leading to high aquatic phosphorus levels

Although aquatic phosphorus levels in the watershed are naturally high, human inputs seem to account for much
of the phosphorus found in streamflow. In one study, researchers found that Tualatin Valley groundwater had a
natural phosphorus concentration of 0.11 mg/L (TAC 1997). USA monitoring data indicates that many urban
streams persistently have phosphorus concentrations substantially in excess of this amount. Monitored sites
along Beaverton Creek, Rock Creek, and most tributaries regularly exceed this phosphorus concentration. This
indicates chronic phosphorus inputs from human sources such as fertilizers and sediments dislodged by
construction activities.

When revising the TMDL for phosphorus, ODEQ estimated median background phosphorus concentration as
ranging from 0.04-0.09 mg/L on the Tualatin River, 0.19-0.25 mg/L on Rock Creek, and 0.10-0.16 on other
tributaries within the watershed (ODEQ 2000). These figures would indicate smaller, but substantial, human
inputs to instream phosphorus.

Additionally, a large component of the phosphorus in these streams appears to be imported to these sites from
streams outside the Urban Growth Boundary. On Bronson Creek, for example, extremely high phosphorus
concentrations (1.33 mg/L) were observed at the monitoring site at Saltzman Road. Most of phosphorus inputs
at this site could be expected to come from rural activities, such as fertilization and soil disturbance related to
rural residential activities.

Human inputs appear to be responsible for high phosphorus concentrations in rural subwatersheds in other
portions of the subwatershed, as well. The most persistent problems appear to occur in Christensen Creek,
where ODA monitoring demonstrates chronically high phosphorus levels each year. However, all tributaries
appear to receive high phosphorus inputs from time to time. In 1997, very high (0.4 mg/L) phosphorus
concentrations were observed on Burris and McFee creeks, while concentrations of 0.65 mg/L were observed on
Baker Creek in 1999.

Some ODA data indicates that summer phosphorus levels have decreased after implementation of agricultural
BMPs in the Christensen Creek watershed. These BMPs involved point source reduction from a container
nursery and a confined animal feeding operation.

A considerable amount of uncertainty surrounds the magnitude of phosphorus loads attributable to various
causes. As previously explained, the amount of winter phosphorus load that affects summer phosphorus
concentrations is unknown. Manure from animals grazing in wetlands and riparian areas also provides an
unknown phosphorus load to aquatic systems. The effect of the infrequent summer runoff events is also
unknown. Additionally, it is unknown to what extent inadequate septic systems add a phosphorus load to
streams. This load would logically play a role in both summer and winter. Finally, there is a potential for future
saturation of phosphorus sorption capacity on soils receiving large amounts of phosphorus fertilizer and/or
manure. This could lead to leaching of phosphorus to tile drains, which flow to streams well into summer months.

Thus, although reductions of aquatic phosphorus concentrations will vary between streams, it is still important for
landowners of all sectors to implement BMPs for phosphorus.

5.1.4.4 Temperature

During summer low flows, virtually all monitored streams display some degree of temperature impairment. (The
main exception is the Tualatin River upstream of Rock Creek.) The periods of excess vary between stream
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reaches, with high temperatures prevailing for the greatest amount of time on urbanized portions of Rock Creek
and its tributaries. Beaverton Creek, Johnson Creek (South), and Bronson Creek (downstream of 185") appear
to have the worst impairment due to temperature. In the first two cases, temperature impairment is a result of
impaired riparian vegetation and altered hydrology. High temperatures observed at the Bronson Creek site occur
as the result of heating of water stored in a wetland upstream of 185" Avenue.

Extended periods of high temperature are also observed along most of the length of Rock Creek. This is of
particular concern because ODFW considers the reach upstream of Beaverton Creek to be potentially important
habitat for steelhead spawning and rearing. Although the highest temperature and the longest duration of
temperature impairment exist downstream of West Union Road, monitoring by ODEQ indicates that high thermal
loads occur well upstream. Thus, any solution to heating on Rock Creek will involve efforts along rural, as well
as urban portions of the stream.

Canopy restoration and streambank protection (to prevent widening) are potential strategies to promote
temperature moderation in many reaches within the watershed. Many perennial tributary streams have
inadequate shading and would benefit from canopy restoration/erosion control projects. This includes most
urban streams, especially within the Upper Beaverton Creek, Butternut, Dawson, and Rosedale subwatersheds.
Additionally, many rural streams could use buffer enhancement. Examples include, but are not limited to,
Blooming Creek and Christensen Creek. Riparian enhancement along lower McFee Creek, along with patches
of upper and middle Rock Creek, is likely to provide benefit for steelhead rearing.

Based on recent surveys, reaches along lower and middle Rock Creek would be prime candidates for
streambank protection (USA unpublished data). The middle Rock Creek area, in particular, could provide benefit
for steelhead rearing. Additionally, much of Holcomb Creek would benefit from stabilization.

5.1.4.5 Bacteria

High levels of bacteria continue to persist on streams within the watershed. On monitored streams, the most
severe impairment is found on South Johnson Creek and Cedar Mill Creek, both urban streams, and
Christensen Creek, a rural stream. All other monitored sites (both urban and rural) were found to have beneficial
uses moderately to severely impaired by bacteria.

ODEQ (2000) has identified urban runoff as a significant contributor to bacteria in streams. They further
identified animal waste, illegal dumping, failing septic systems, and sanitary sewer overflows as potential
sources of bacteria in urban runoff. lllegal dumping and direct deposition by animals were identified as potential
sources during non-runoff periods.

In rural areas, ODEQ identified the same bacteria sources as for urban runoff. Additionally, ODEQ identified
hobby farms, horse pastures, and ranchettes as additional potential sources of bacteria in runoff. Animal wastes
were considered to be the largest potential source from agricultural operations.

5.1.4.6 Dissolved Oxygen

Low dissolved oxygen (D.O.) levels are a persistent source of impairment between May and October. The most
severely impaired streams include Johnson Creek (South), Beaverton Creek (near 170"), and Bronson Creek.
The first two creeks are in urban land use. The Bronson Creek case is particularly interesting, as a high degree
of impairment is shown at one rural site (Kaiser Road) and one urban site (Walker Road), with lower levels of
impairment between the two sites. Christensen Creek, a rural stream, is similarly impaired. Most other
monitored streams within the watershed have beneficial uses moderately impaired because of low D.O.

High stream temperature is a significant contributor to low dissolved oxygen throughout the watershed. During
TMDL modeling, ODEQ (2000) determined that oxygen demand imposed by organic material was a potentially
substantial contributor to low D.O. levels in the Rock Creek (lower portions)/Beaverton Creek system. (This
included organic material contained in sediment, as well as that suspended or dissolved in the water column.)
Decomposition of algae was also considered to have locally important effects on dissolved oxygen. The results
of this modeling were also considered to be applicable to Burris Creek and Christensen Creek, as well as other
streams in the Rock Creek system.

ODEQ did not perform D.O. modeling on any rural streams within the Middle Tualatin-Rock Creek watershed.
However, they modeled D.O. demand on Gales Creek, which they considered to be applicable to McFee Creek
and the upper portion of Rock Creek. They found that, other than temperature, oxygen demand from organic
material in sediment was the only significant contributor to low dissolved oxygen.
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5.1.4.7 Biological communities

Impairment of biological communities is a persistent problem within portions of Rock Creek and its tributaries.
Based on 1993 data, USGS found numerous tumors on fish in Beaverton Creek (Bonn 1999). Similarly, 1994
fish population surveys found that diversity was limited within urban portions of the watershed, and that
populations were mostly comprised of pollution-tolerant species. Subsequent macroinvertebrate surveys have
found low species diversity comprised of pollution-tolerant species.

Although Rock Creek is considered an urban stream, macroinvertebrate and temperature surveys indicate that
problems extend well above the urban growth boundary. This is particularly important as ODFW considers upper
and middle Rock Creek to be potentially important spawning and rearing habitat for steelhead trout. These
surveys indicate that both urban and rural issues must be addressed to achieve water quality objectives for Rock
Creek.

Although rural streams appeared to be less impaired than urban streams, biological surveys indicate that most
rural streams within the watershed do not achieve the levels of biological integrity found in Roaring, upper Dairy,
and upper Chicken creeks. This likely reflects the effect of fragmented land use patterns, particularly on steep
lands within the watershed.

5.1.4.8 Effects of water quality on recreation

Most major streams within the watershed are considered be impaired for water contact recreation because of
high bacteria levels. Diminished water quality also has indirect impacts on recreation. Poor water quality is one
of the factors contributing to diminished salmonid populations, which in turn reduces cold water fishing
opportunities. Conversely, relatively warm surface water temperature in the Tualatin River below Rock Creek has
generated warm water fishing opportunities.

Strategies to improve recreation opportunities are similar to those given to obtain other desirable water quality
objectives. Implemention of water quality strategies to reduce nutrient loads, sediments, and bacterial inputs will
create conditions more desirable for stream-related recreational activities.

5.1.4.9 Prohibited conditions

Due to the lack of systematic surveys for prohibited conditions within the watershed, it is not possible to identify
particular subwatersheds with high incidence of conditions prohibited under the Tualatin River Subbasin
Agricultural Water Quality Management Area Plan (OAR 603-095). Subsequent to identification, a number of
prohibited conditions in this and other watersheds have been successfully addressed through voluntary actions
promoted by the Washington County Soil and Water Conservation District and the Natural Resources
Conservation Service. This indicates that these activities are an effective pathway for addressing water quality
issues.

5.1.5 Aquatic species and habitat issues
5.1.5.1 Fisheries

Winter steelhead trout and cutthroat trout make up the major focus for habitat and water quality issues in the
Middle Tualatin-Rock Creek watershed. In addition to their intrinsic value, these species are sensitive to changes
in habitat and water quality, thus functioning as indicator species of the condition of the stream ecosystem.

Thus, measures taken to benefit salmonid populations are likely to benefit all aquatic resources. Although
cutthroat trout populations in the Tualatin subbasin are not considered to be threatened, their range within the
Middle Tualatin-Rock Creek subbasin is limited. Additionally, much of their rearing habitat is contained within the
most urbanized and severely impacted streams within the watershed. These include Beaverton Creek, Cedar
Mill Creek and lower Rock Creek. Action should be taken on these streams to improve habitat for cutthroat trout.

Declining steelhead trout trends in the upper Willamette ESU, of which the Middle Tualatin-Rock Creek
watershed is a part, has led to the listing of these fish as Threatened under the federal Endangered Species Act.
Although population information is limited, the reduced amount and quality of available habitat suggest a
steelhead trout population that is reduced from historical numbers. For steelhead trout, habitat quality (including
water quality) and quantity are likely to be limiting factors. Habitat quality is not considered to be comparable to
that existing in the Gales Creek, Upper Tualatin-Scoggins, and Dairy-McKay watersheds. Nevertheless, suitable
habitat for steelhead spawning is considered to exist on two stream reaches: Rock Creek above Beaverton
Creek and McFee Creek below Finnegan Hill dam (ODFW 1999)2*2. These two stream reaches should be
considered priority habitat restoration areas. The Rock Creek reach, in particular, should be considered for
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restoration as significant degradation of water quality and habitat have been found along portions of this stream.
Additionally, opportunities for restoring steelhead trout rearing in the Tualatin River upstream of Rock Creek
should be examined.

Poor riparian conditions in most of the watershed are likely to have a negative effect on instream salmonid
habitat. Most forested stands lack large-diameter trees. Riparian forests along most tributaries largely provide a
shading function, but they are unlikely to provide appreciable amounts of large woody debris during the near
future. For most of the watershed, this indicates that habitat conditions similar to those existing during the
reference period will not be produced naturally during the next 50 years. If riparian forests were replanted, and
allowed to develop mature timber stands, they would eventually regain their ability to provide large woody debris
to the stream system. However, management for this objective is likely to conflict with economic objectives
within this watershed.

Lamprey species are susceptible to many of the same habitat concerns as salmonids. Increases in water
temperature have provided conditions detrimental to lamprey populations. Additionally, Pacific lamprey in their
larval stages make extensive use of fine substrate portions of the watershed. Thus, high water temperatures in
the tributaries and the Tualatin River below Rock Creek are likely to have substantial detrimental impacts to
lamprey populations. Conversely, the cool water conditions promoted by summer flow releases from Scoggins
Dam may promote lamprey development in portions of the Tualatin River above Rock Creek.

Insufficient data exists to determine whether migration by anadromous fish has been impeded by human-placed
structures. Although the millpond on McFee Creek forms the present limit of anadromous migration, it appears
that only a short length of suitable habitat exists above the pond. Although roads and culverts potentially provide
impediments to migration, an ODOT culvert survey found that all surveyed culverts on county roads within the
watershed provided sufficient passage for anadromous fish. However, this survey was not comprehensive.

Migration may be inhibited by low water due to diversions. As upstream migration occurs prior to the irrigation
season and enhanced instream water rights are in effect during migratory periods, migratory delay due to
diversion may be minor. However, there are likely numerous unscreened diversions in the watershed, potentially
providing a hazard to fish migrating and rearing in the valley channels.

The potential for potamodromous migration by cutthroat trout should also be taken into account. Although
cutthroat trout are found above migratory barriers, studies have found that the likelihood of existence of a
cutthroat trout population increased with length of stream above the barrier (Cramer 1997). Large numbers of
stream crossings or other migratory barriers may diminish the viability of cutthroat trout populations.

5.1.5.2 Wetlands: Management impacts

The extent and functionality of wetlands have been greatly changed from reference conditions. Under reference
conditions, most wetlands were shallow, seasonally flooded lakes, ponds, marshes and swamps in the Tualatin
Plain. Drainage projects in the late 1800s and the early 1900s have severely diminished the extent of wetlands
from pre-settlement levels. The remaining wetlands in the Tualatin Plain are greatly diminished in size, and
wetland area within the watershed has been reduced by an estimated 10,000 acres, or 83%. (This excludes
wetlands too small to be included in the NWI.) Although Jackson Bottom, Fernhill wetlands, and other wetland
areas provide aquatic habitat for many species, they almost certainly provide less aquatic vegetation and habitat
for amphibian species than did historical wetlands of the Tualatin Plain. The remnant riparian forests are the
least modified wetland type. Marshes have typically been collected into impoundments with little wildlife value.
Although winter ponding of traditional wetland areas still occurs, the period of inundation is greatly reduced from
natural conditions, and these areas are generally no longer considered to be regulatory wetlands.

The habitat functionality of many of the remaining wetlands has been degraded. This degradation is evidenced
by the encroachment of non-native noxious species upon the wetland habitats. Reed canarygrass (Phalaris
arundinacea) is nearly ubiquitous in wetlands. Purple loosestrife (Lythrum salicaria), an ODA schedule B
noxious weed, is also a common invader of wetland habitats. Programs to restore native plant species would
help to improve the ability of wetlands to provide habitat for native animal species.

The Beaverton Local Wetland Inventory (LWI) identified 58 wetlands within its jurisdiction and performed an
OFWAM assessment to determine the remaining functionality of these wetlands. All wetlands except a site on
Cedar Mill Creek were considered to provide limited support for wildlife. Virtually all wetlands that had formerly
supported fish habitat had lost all or a portion of that function. Hydrologic storage, however, was somewhat
better supported. Forty-one of these wetlands were considered to have retained this function. Prospects for
restoration for most of these wetlands ranged from moderate to low.
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Current efforts to restore wetland habitats have largely been focused on Jackson Bottom, Fernhill Wetlands, and
the Tualatin Hills Nature Park. Additionally, numerous small wetland restoration activities have taken place,
usually in parks or as mitigation projects within the Urban Growth Boundary (UGB). Given willing landowners,
there may be potential for wetland restoration outside the UGB. Agencies and organizations such as NRCS and
Ducks Unlimited work with landowners to restore and enhance wetlands. However, certain obstacles exist. The
cost of permits for wetland projects is often high. Additionally, these projects often require a high degree of
maintenance if natural plant communities and wildlife support are desired functions.

5.1.5.3 Riparian habitat: Management impacts

Non-wetland riparian habitat is also diminished in extent and quality from reference conditions. During reference
conditions, most valley streams had wide riparian forests. Following settlement, timber and agricultural activities
often removed these forests up to the stream channel, leaving no buffer. Riparian habitat would have been
completely lost during such periods. Current Oregon forest practice rules provide for a riparian buffer strip along
streams. Although such a buffer is of value, it has resulted in a tenuous, thin strip of riparian habitat surrounded
by habitat adverse to many riparian species. Thus, the current scenario represents a massive loss of riparian
habitat relative to reference conditions.

There are no current regulations requiring trees along streams in the agricultural zone, except insofar as logging
in the agricultural zone is also under the auspices of the Oregon Forest Practices Act. Clearing of riparian
vegetation for farming, however, is not regulated unless logs are sold commercially.

Although future changes to land management rules are unclear, it seems certain that they will tend to emphasize
more retention of woody vegetation on streams considered important to steelhead trout.

5.1.5.4 Impacts of wetland and riparian changes upon species

Loss of habitat has undoubtedly reduced the abundance of wetland and riparian dependent species in the
Middle Tualatin-Rock Creek watershed. However, few to no population surveys have been performed to verify
this conclusion.

Although population status of many amphibian and aquatic species is unknown, it is assumed that they have
declined with declining habitat. It is hoped that stabilization of habitat amounts will result in a stabilization of
populations.

5.2 Terrestrial

5.2.1 Vegetation issues
5.2.1.1 Post-settlement effects on landscape characteristics

Due to settlement, the pattern of vegetation has changed extensively from reference conditions. The reference
landscape consisted of massive expanses of late-successional forest interspersed with occasional patches of
early- and mid-successional vegetation where stand-replacement fires had occurred. In the valleys, there were
also patchy prairies where frequent flooding occurred. Following European settlement, the vegetation pattern
was changed to the current highly fragmented landscape. The foothills are covered by a mosaic of many small
patches of early and mid-successional forest, interspersed with very few small patches of late-successional
forest. The largest remaining stands of these forests lie along McFee Creek and its tributaries. Additionally, the
forested headwaters of Abbey Creek (and, to a lesser degree, Bronson and Cedar Mill Creek) lie adjacent to
Forest Park, thus providing a large forested tract. The valleys within the watershed have been mostly
transformed to agriculture, although a narrow forested riparian corridor lies along the Tualatin River and some
tributaries.

5.2.1.2 Potential vegetation management strategies

Given current ownership and landscape patterns, it would be infeasible to manage the watershed for large blocks
of late-successional forest. Opportunities exist, however, to manage these forests to provide small preserves
and migratory corridors for species that do not require large habitat blocks. Suitable habitat for these species is
an important, achievable objective in the AMAs and Riparian Reserves of federal lands. Additional opportunities
lie on lands managed by The Tualatin Hills Parks and Recreation District, USA, Metro, and similar agencies. On
private lands, potential to provide habitat for these species will depend upon the management emphases of the
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landowners. Partnership opportunities with these landowners may be available on a case by case basis.
Exploring these opportunities is an important objective for federal AMA lands.

Federal, state, and private lands all provide habitat for riparian-dependent species. Assuming current
management practices, the width of riparian buffer strips on private land is likely to remain narrow, and only
minimal habitat will be afforded. Some of these stands will develop mature structural characteristics, providing
habitat for riparian species that prefer late-successional habitats or habitat features associated with late-
successional habitats.

5.2.1.3 Noxious and exotic plants

Ecosystems in the Middle Tualatin-Rock Creek watershed appear to be losing native species richness due to the
invasion of exotic and noxious plants. Himalayan blackberry, Scotch broom, and reed canarygrass all provide
major impacts within the watershed’s foothills and valleys. Other nuisance species include Canada thistle, bull
thistle, reed canarygrass, and tansy ragwort. In some cases, non-native, exotic weeds on these lands can
adversely impact federal lands. Adjacent private lands are often so contaminated with exotic/noxious weeds
(especially Scotch broom) that BLM-administered lands can also become easily infested unless preventative
measures are enlisted to curtail it from happening.

5.2.1.3.1 Potential strategies for control of noxious and exotic plants

The fragmented ownership pattern and differing management goals within the watershed make it difficult to have
a coordinated program to promote and preserve native plant populations, and limit the spread of exotic plants
and noxious weeds. Himalayan blackberry and Scotch broom are two aggressive exotic plant species that are
favored by soil disturbing activities, which include road building and timber harvesting. Where these plants are
controlled through herbicide application, herbicides must be carefully chosen to avoid loss of native plant
diversity. There are potentially additional detrimental impacts when herbicides are applied near aquatic systems.
Additionally, exotic plants tend to be more aggressive than natives and invade treated areas sooner than many
native plants, therefore often requiring multiple herbicide treatments to be effective. Native shrub species that
are commonly greatly reduced by the invasion of exotic plants include elderberry, cascara, thimbleberry and
salmonberry. Loss of these species has the potential to impact the distribution or abundance of wildlife species
such as band-tailed pigeon, Swainson’s and varied thrushes and black-tailed deer.

Success of eradication efforts will vary. Due to the widespread distribution and persistent nature of Scotch
broom and Himalayan blackberry, it may be necessary to prioritize areas for abatement efforts, rather than
attempting complete eradication within the watershed.

5.2.1.4 [BLM only] Potential management strategies within the Riparian Reserves

Watershed-wide, the amount of habitat available to riparian-dependent species is severely limited. For that
reason, any portion of the Riparian Reserves affording cool, shaded, moist, habitat for riparian-dependent
species should be retained in a condition where they fulfill that function. These areas, and those with potential to
provide habitat, should be managed to promote the development of desirable habitat features. Similarly, late-
successional habitat is severely deficient in the watershed. Thus any riparian areas that afford such habitat, or
are capable of developing such characteristics, should be retained. Often, implementation of no cut buffers will
assist in habitat retention. In some cases, thinning and projects to create snags and down wood may help in
development of these important habitat characteristics. Thinning would also help to establish windfirmness
within the Riparian Reserves, thereby helping to reduce future windthrow.

Portions of the Riparian Reserves occur in areas of steep, unstable terrain. Due to the risk of landslides and
sediment contributions to streams, harvest activities may not be advisable in such areas.

5.2.2 Species and habitat issues
5.2.2.1 Factors affecting the distribution of sensitive species

Several factors have impacted the numbers and distribution of sensitive species within the watersheds. These
include the introduction of non-native species, as well as habitat conversion and fragmentation.

The introduction of non-native species has diminished species diversity both through competition and predation.
These include such species as the nutria, which reproduces quickly and competes with native mammals, the
opossum, and the bullfrog. The latter, in particular, has been implicated in the loss of native amphibians
throughout the western U.S. and it is likely that bullfrogs have done likewise in the Tualatin subbasin.
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The majority of the watershed is currently under intensive land use, whether urban or agricultural. The
remainder is a fragmented assemblage of conifers, clearings, houses and prairies. This vegetation pattern
makes it difficult for any sensitive species to remain in the watershed, aside from those that only need small
stands of a particular habitat type to survive.

Some such species manage to exist in the small parklands and reserves that occur in the watershed. In Jackson
Bottom, for example, bald eagles are known to nest, while pond turtles and northern red legged frogs are known
to live near the channels. The Tualatin Hills Nature Park, likewise, offers a refuge for such species. Both
Western painted turtles and pond turtles are periodically observed, while pileated woodpeckers, river otters, and
giant Pacific salamanders are observed infrequently. Botanical species of concern, as well, are observed in
these habitat islands. These include Sidalcea campestris and the Willamette Valley bittercress (Ralph Cook,
THPRD, personal communication). The fact that these parklands manage to provide habitat for such species
offers encouragement that species protection can be achieved in the watershed through habitat protection.

BLM-administered lands are found in small, isolated parcels in the watershed. Forest fragmentation has led to
loss of native plant diversity in the watershed. Noxious/exotic weed invasions on disturbed lands have also
increased immensely, thus compounding the loss of natural habitats. Since habitat loss for species of concern is
an important factor in this watershed, it is important that remaining habitats on federal lands be maintained. The
value of these habitat preservation efforts will be enhanced if a partnership can be formed with private
landowners to manage adjoining lands for these species.

Many sensitive species are dependent upon late-successional habitat or specific features associated with late-
successional habitat. Such habitat will continue to be limited in the watershed. Some opportunities to develop
these habitat characteristics may exist in federal AMAs and Riparian Reserves. Depending upon management
policies, opportunities may exist to develop such habitat in lands adjacent to Forest Park (which is, itself, outside
of the watershed).

The amount of snags and down woody debris available for species dependent on these habitat elements is low
throughout the watershed. During field surveys, some ash snags were observed adjacent to the Tualatin River.
However, snag density is far lower than would be considered optimal for species dependent on snag habitat.
Large down wood is also scarce throughout the watershed and limited to local occurrences in small timber
stands. Such locations include the two BLM parcels in the McFee Creek subwatersheds. Because of the lack of
large trees over most of the watershed, recruitment potential is expected to remain poor. Most recruitment
potential is in very small, scattered stands of mature timber along the Tualatin River and in canyons of the
foothills. Active management efforts to increase levels of snags and down wood would benefit many species,
including primary cavity nesters such as woodpeckers and secondary cavity nesters such as bats, flying
squirrels and saw whet owls.

Due to loss of habitat, the populations of many species of concern have diminished. The spotted owl, for
example, has been eradicated from the watershed due to lack of habitat. Populations of the pileated woodpecker
have been reduced.

Appendix J2 of the Northwest Forest Plan and Management Recommendations for Fungi, Version 2.0,
September 1997; and present protocols for category 1 and 2 lichens and bryophytes lists the ecosystem
requirements for those species. The influences and relationships of these species and their habitats with other
natural or anthropogenic processes are often fragile. The ROD/RMP requires that certain protection and
management procedures be followed for an array of 4 categories of Survey and Manage species. BLM manual
6840 gives details on the protection and management of Bureau Sensitive, Assessment, and Tracking species.
Those species potentially found in the Middle Tualatin-Rock Creek watershed are listed in sections 3.1.5.1,
3.1.5.2,and 3.2.2.1.2.

Prospects for a uniform habitat management strategy among landowners in the watershed are very unlikely. The
fragmented ownership pattern restricts creation of such a strategy for sensitive species.

5.2.3 Forest resources issues [BLM-specific]
5.2.3.1 Management of snags and down wood

The quantity and quality of snags and down wood on BLM lands is generally quite low. Snags appear to be

deficient in all areas. Down wood was somewhat more abundant in one of the BLM parcels (T2S, R3W, Section
23). There are areas where it would be appropriate to increase the amount of down wood by placement of fresh
down Douglas-fir trees. When leaving these trees, the potential impacts to the residual stand from the Douglas-
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fir beetle should be considered. In westside forests, when there are more than three windthrown Douglas-fir
trees per acre greater than 12 inches DBH, infestation and mortality of standing live Douglas-fir trees can be
expected (Hostetler and Ross 1996). For every two down Douglas-fir trees per acre greater than 12 inches DBH,
beetles will likely attack one standing live Douglas-fir tree. Not all beetle attacks will result in tree killing,
however. As a general guideline, the number of standing Douglas-fir trees killed in the years following wood
placement will be about 60% of the number of fresh down Douglas-fir trees added to the forest floor. However,
there is some new information indicating that the number of trees killed may be as low as 25%. Tree vigor is an
important factor determining whether a given tree can withstand beetle attack. Trees infected with root disease
are especially at risk from beetle-related mortality. It is also important to note that the threat to the surrounding
trees is much less when the down trees are exposed to direct sunlight as opposed to being shaded. Beetle
attacks and subsequent brood production from exposed down trees are substantially lower than when they are
shaded. Wood placed between July and September is also less likely to lead to beetle infestations.

There are sites where moderate levels of tree mortality due to Douglas-fir beetle activity can be beneficial. Such
mortality increases diversity of stand type and structure. These potential benefits should be taken into account
on a site-specific basis when placing down wood.

5.2.3.2 Laminated root rot

Laminated root rot (Phellinus weirii) is a natural part of forest ecosystems in Western Oregon. At moderate
levels, it is a beneficial ecosystem component, as it helps to promote structurally diverse stands composed of
multiple stories and species. It can also contribute to creation of snags and down wood, although the snags
produced by P. weirii tend to be short-lived.

Damage caused by Phellinus weirii root rot will likely be higher in most managed stands than in natural stands.
Most of the harvested lands in the watershed have been reforested with Douglas-fir, which is readily infected and
killed by this root disease. Once young Douglas-fir trees reach about 15 years of age, disease centers become
apparent and root-to-root spread occurs from the original infection site. On-the-ground surveys in commercial-
sized stands in this area are consistent with the findings of Thies and Sturrock (1995), which have shown that
Douglas-fir volume production in P. weirii root rot centers is less than half of that in healthy stand portions.
Disease centers are believed to expand radially at the rate of about one foot per year (Nelson and Hartman
1975) and losses in diseased stands may double every 15 years (Nelson et al. 1981). It is generally not
recommended to commercially thin in stands of highly susceptible species, such as Douglas-fir, when disease is
present in 20 percent or more of the stand (Thies and Sturrock 1995). High levels of P. weirii infection (more than
25 percent of the area in disease centers) are of special concern when considering commercial thinning,
especially if the disease centers are not well defined. Specific locations have been identified on photographs,
but treatments will be performed on a site-by-site basis.

5.2.3.3 Management of hardwood stands

An estimated 44% of forested stands in the watershed are in the mixed conifer/hardwood or pure hardwood
stand condition. Bigleaf maple is by far the most abundant hardwood in forested uplands within the watershed,
although red alder is common at riparian sites. Many of these sites once supported western redcedar and other
conifers, but because of site disturbance during past timber harvesting activities and inadequate conifer
reforestation, hardwoods have become a dominant stand component. Some of these sites are capable of
supporting conifers at this time. Others are best left in hardwoods for a while to help relieve soil compaction and
increase the site nitrogen level (in alder dominated sites). Some sites, such as wet areas, are probably best left
in alder and not intensively managed to restore full conifer stocking. In sites currently suitable for conifer
production, however, continued hardwood domination will delay the development of late-seral habitat.
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5.3 Social

5.3.1 Issues related to human uses
5.3.1.1 Agriculture

The amount of farmland is expected to decrease within the watershed. In its comprehensive plan, Washington
County recognized the importance of agriculture to the quality of life in the region and designated Exclusive
Farm Use (EFU) zones. Most lands presently in agriculture fall within this zoning, or under the mixed
Agriculture-Forestry (AF) designation. Most future losses of agricultural land to other uses are expected to occur
in subwatersheds draining to Rock and Butternut creeks.

Agricultural operations impact watershed resources, often creating conflicts with other beneficial uses within the
watershed. Irrigation is the greatest single use of surface water resources. Operations also can contribute to
water quality problems, creating potential conflicts with fishery and recreational resources. With improved
practices, negative impacts and conflicts are being reduced. Many of these improvements have been achieved
with the assistance of the Farm Service Agency (FSA), the Natural Resources Conservation Service (NRCS),
and the Washington County Soil and Water Conservation District (SWCD). Through implementation of farm
conservation plans and other programs, farmers in conjunction with these agencies have been able to reduce
soil loss, water consumption, and inputs of sediments, nutrients, and other pollutants to streams. Since many
farms in the watershed operate without fully utilizing these services, further opportunities for improvement exist
within the watershed. However, these agencies and programs lack the funding to fully meet the demand in a
timely fashion.

Although total agricultural production is a substantial portion of the watershed economy, the results of the 1997
agricultural census indicate that many farms operate on a slim profit margin. This should be taken into account
when implementing new programs to address conflicts with other beneficial uses in the watershed.

5.3.1.2 Timber

Timber harvest is a relatively small-scale land use within the watershed and is primarily dispersed among small
woodlands. Owners of these woodlands often combine timber growing with other objectives on these lands.
Although timber lands within the watershed are very productive, the market for timber from these lands does not
appear likely to improve in the near future. It is likely that small woodland owners will need to develop new
strategies for marketing their products. These could include finding “niche” markets for specialty products and
the formation of cooperatives to market or mill their products. However, it is likely that the value of forest land
within the watershed will continue to inflate along with other lands in the Portland metropolitan area (Tom
Nygren, personal communication 2000).

5.3.1.3 Rural residential and urban uses

Increasing population is probably the greatest change creating a demand on watershed resources. As
population grows, demands for housing space, recreation, and workspace increase, as well as demands on
water and contributions of wastewater. Population trends in Washington County indicate that these demands
and pressures will continue to persist into the next century. These pressures will continue to be severe in the
Middle Tualatin-Rock Creek watershed, especially in the portions of the watershed draining to Rock and
Butternut creeks. Much of this growth will occur near streams, increasing potential hazards to stream resources.
With this growth, there is an enhanced potential for problems related to accelerated erosion and faulty septic
systems.

5.3.1.4 Rural interface

Potential rural interface problems vary within the watershed. The BLM parcel within the Upper Rock Creek
subwatershed (T2S, R2W, S15) is readily accessible by road. Thus, a potential exists for public activity, such as
dumping, on this parcel. The two McFee Creek parcels (T2S, R3W, sections 13 and 23) are not readily
accessible, and it is doubtful that undesirable public activities will take place on these parcels.

All BLM-managed land lies within 1/4 mile of land zoned for residential parcels less than 20 acres in extent.
Thus, the potential exists for conflicts between BLM management activities and the public.
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5.3.1.5 Recreation

Developed parks are distributed through urban portions of the watershed. Many of these areas are designed to
multiple recreational and educational objectives, including environmental education. There appear to be
considerable opportunities for expanding these opportunities while providing for environmental needs. Half of
the wetlands identified in the Beaverton Local Wetland Inventory, for example, were considered to support
educational and/or recreational objectives, while providing other functions associated with wetlands.

With continued population growth, there is expected to be a demand for increased parklands in this area. In
anticipation of this prospect, Metro’'s Greenspaces Technical Advisory Committee seeks to identify potential
acquisitions that will satisfy both ecological and community objectives. With the limited land base available within
the UGB, such multiple-objective management will become increasingly important. As with other realms of
human activity, care must be taken to preserve the resource while providing for recreation.

In rural areas, the availability of BLM-managed lands for these activities is limited both in extent and access. The
BLM parcels in the McFee Creek subwatershed do not have public road access. Although the Rock Creek
parcels are accessible by public roads, little recreational use takes place in these parcels.

5.3.2 Cultural resources

Numerous artifacts of cultural importance have been found at locations throughout the watershed. Although care
should be taken when conducting activities that might disturb areas of cultural importance, no specific cultural
resources issues were identified.

5.3.3 Road-related issues

Roads can be beneficial because they facilitate access for utilization of resources, fire suppression, and
recreation. However, they also have potentially negative effects. Roads frequently conflict with Aquatic
Conservation Stategy (ACS) objectives by contributing sediment to streams. Exposed road surfaces are often
readily erodible, while sidecasts and cutslopes are often susceptible to landsliding. Sediments are readily
delivered to streams by near-stream roads and at stream crossings. The culverts at these stream crossings also
frequently conflict with ACS objectives by impeding the migration of anadromous fish.

The highest risk for road-related slope failures occur on steep lands in the foothills. The Abbey Creek
subwatershed, in particular, has had a particularly high incidence of road related slope failures. However, other
such failures have been distributed on other roads in the watershed. These failures potentially create
opportunities for accelerated sediment inputs to streams.

Stream crossings potentially create migratory hazards to anadromous fish. Additionally, insufficiently sized
culverts may lead to road washouts, contributing to sedimentation problems. Recent field surveys found many
inadequate culverts on forest roads. Although mainline roads have, in many cases, received properly sized and
placed culverts, many older and little-used roads continue to have inadequate culverts.

Road surfacing led to a need for rock pits. Current quarries are distributed through many watersheds in the
foothills and Cooper Mountain. These sites, along with historic quarries, may pose sediment risks to nearby
streams. They also may create a safety hazard due to their depth and/or sheer wall faces.
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5.4 Data Gaps

During preparation of this watershed analysis, several data gaps were identified. Data collection in these areas
will provide potential benefits to management, planning, and restoration efforts.

Erosion Processes

e Magnitude, location, and causes of mass wasting in the Chehalem Mountains. A comprehensive landslide
inventory based on aerial photography and field visits would enhance our knowledge in this area, as well as
determining present and potential sediment sources.

e Magnitude and location of sheet, rill, gully, and bank erosion. This watershed analysis identified stream
reaches and subwatersheds where such erosion was observed or would be likely. Site-specific field surveys
and quantitative modeling would enhance our knowledge of these processes in the watershed.

e Magnitude of erosion reduction effected by implementation of specific BMPs and relative effectiveness of
these BMPs.

Hydrology and W_ater Quantity

e Adequacy of current instream water rights to protect aquatic life and other instream beneficial uses. This
report identified existing instream water rights, but did not attempt to determine whether these rights
provided adequate protection for aquatic resources. More intensive field study would be necessary to
answer this question.

e The best locations for potential purchases of instream water rights.
e The extent of illegal water diversions.
Stream Channel

e Field verification of OWEB channel types. Field study would also provide insights on characteristics not
visible from maps and photography, and would aid in restoration planning.

e Ongoing changes in channel characteristics. Field study aimed at detection of current channel migration,
widening, and entrenchment would aid in planning efforts.

Water Quality

e Location of inadequate septic systems in the watershed.

e Sources of bacterial inputs in subwatersheds contributing to Christensen, Burris, and McFee creeks.
e Sources of nutrient inputs in subwatersheds contributing to Christensen, Burris, and McFee creeks.

e Sources of nutrients, sediment, and bacteria in rural portions of Rock Creek.

e Sources of heavy metals, complex organic compounds, and other toxic materials in Beaverton Creek.
Aquatic Species and Habitats

» Distribution of anadromous fish habitat. A better understanding of the quantity and quality of habitat for
anadromous salmonids and other species of interest would be gained from a comprehensive habitat survey.

e Amount and distribution of salmonid spawning. Redd counts and spawning surveys would be beneficial to
determine actual usage patterns by salmonids.

e Population and distribution of amphibian species. Comprehensive amphibian population surveys would help
determine the distribution of sensitive species and the potential impacts of habitat loss and exotic species
upon native amphibians.

» Population and distribution of special status and special attention species dependent on riparian and wetland
habitats.

» Present extent, types, functions and condition of specific wetlands in rural areas. Additional information
could be gained if the NWI delineation were refined using current aerial photographs and field research.
Field study would also help to determine the condition of specific wetlands and locate priority sites for
restoration.
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Vegetation

e Amounts and distribution of sensitive botanical species. These include bryophytes, lichens, and fungi, as
well as vascular plants. Comprehensive botanical surveys would facilitate planning efforts for these species.

e The composition of native plant species in a “natural” herbaceous community. Ralph Cook, THPRD, has
noted that little is known about the composition of the “natural” herbaceous community in the northern
Willamette Valley prior to European settlement.

e Methods by which native plant communities might be sustainably restored. Ralph Cook, THPRD, has noted
the high maintenance demands necessary to maintain a “natural” landscape. More research in this area
might yield lower costs in the long run.

Terrestrial Species and Habitats

» Distribution of sensitive species. Population surveys would contribute to management efforts for these
species.

Human Uses

» Potential mitigation and funding sources for mitigation of rock pit sites.

e Size and condition of smaller culverts in the watershed. Washington County conducts culvert inventories, but
presently concentrates its efforts on culverts exceeding 36 inch diameter.

e Historically, railroads and logging roads were built on sites throughout the watershed. Many of these “legacy
roads” may continue to provide erosion and/or sedimentation hazards. However, determination of the
locations of these roads, as well as potential mitigation opportunities, was beyond the scope of this report.
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Chapter 6:
Recommendations

Watershed needs and opportunities are most effectively addressed by a consistent, cooperative effort between
landowners and government agencies. In keeping with that principle the following recommendations are
intended as general guidelines for cooperative efforts that can be undertaken to achieve watershed objectives.
(Recommendations specific to BLM lands are given later in this chapter.) These recommendations are not
intended to mandate what state and private landholders should do with their own land, but instead to identify
potential opportunities for improvement of conditions within the Middle Tualatin-Rock Creek watershed.
Implementation of these recommendations is completely voluntary on the part of the private landowner.
Opportunities will be available through cooperation with private landowners to create partnerships to implement
these recommendations. As the nexus of many different interests, the Tualatin River Watershed Council plays a
vital role in facilitating these partnerships.

The nomenclature for these recommendations was designed with this concept of partnership in mind. Three
groups have been identified. The actual implementation of these recommendations and objectives is performed
by a large and varied group of individuals, grassroots organizations, and corporations. They voluntarily organize
educational activities, donate material, contribute labor and expertise, and manage their lands to achieve
desirable watershed objectives. Although the people in this group represent diverse interests, they work toward
similar beneficial objectives, and here they are described collectively as partners . Another group, that of
governmental agencies , has specific duties to achieve watershed objectives. Although they are also important
partners in the watershed restoration efforts, when performing their official duties they will be referred to as
agencies. Finally, the Tualatin River Watershed Council  acts as facilitator to promote implementation of these
recommendations. In this role, the council acts to coordinate efforts between partners to achieve beneficial
watershed objectives.

Success of many programs delineated within these recommendations is contingent upon funding. There are
several sources of expertise and funding for projects on private lands that could be used for the opportunities
identified below. Oregon Department of Fish and Wildlife and state Restoration and Enhancement funds are
available for restoration of riparian and stream habitat. The Natural Resources Conservation Service and the
Washington County Soil and Water Conservation District have access to federal funds for improvement,
particularly of agriculturally related problems in the lower watershed. The U.S. Fish and Wildlife Service, through
its Partners for Fish and Wildlife program, also funds wildlife habitat restoration and improvement projects for
wetland, riparian, and instream areas on non-federal lands. This availability of state and federal funding should
encourage private landowners to join in the effort to improve the Middle Tualatin-Rock Creek watershed
ecosystem. Furthermore, the Tualatin River Watershed Council and various agencies should pursue additional
funding to address the identified needs within the watershed.

Through the watershed analysis process, several stream reaches and wetland areas were identified as priorities
for preservation and restoration activities (Table 6-1). These priorities were generally based on the degree of
degradation and the potential to restore specific beneficial uses (e.g., potential for salmonids to utilize improved
habitat). Areas with relatively good habitat were earmarked for preservation.

103



Middle Tualatin-Rock Creek Watershed Analysis

Table 6-1. Priority subwatersheds for preservation, restoration, and monitoring activities.

Reach/subwatershed

Type of activity

Rationale

Rock Creek: Upstream of
Beaverton Creek.

Sediment reduction
Nutrient Reduction
Bacteria reduction
Riparian reforestation
Habitat survey

Instream habitat restoration

Steelhead spawning habitat.

High levels of sedimentation

High nutrient levels

High bacteria levels

High temperature throughout reach
Riparian cover and shading very
poor

Degraded fish habitat

Finnegan Hill Pond.

McFee Creek: downstream of

Habitat survey
Sediment control
Nutrient reduction
Bacteria reduction
Riparian preservation

Steelhead spawning habitat.

Many nearstream roads
Intermittently high nutrient levels
Intermittently high bacteria levels
Relatively complete riparian forest

Christensen Creek

Nutrient control
Bacteria control
Temperature control
Riparian revegetation

Very poor water quality

Beaverton Creek

Reduction of toxic inputs
Monitoring and control of
organic compounds
Monitoring and control of
heavy metals

Nutrient control

Bacteria control
Temperature control
Riparian reforestation
Habitat improvement
projects

Extremely poor water quality
Little riparian forest cover
Rearing habitat for cutthroat trout

Johnson Creek (South)

Nutrient control

Bacteria control
Temperature Control
Sediment control structures

Very poor water quality

Cedar Mill Creek

Erosion monitoring/control
Sediment monitoring/control
Nutrient monitoring/control
Bacteria monitoring/control

Upper portions are steep, unstable,
and highly erodible

High urban and rural residential use
Spawning habitat for cutthroat trout

Abbey Creek

Erosion monitoring/control

Most of watershed is steep,
unstable, and highly erodible.
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6.1 General recommendations

6.1.1 Aquatic
6.1.1.1 Erosion issues

Issue #1: Soil disturbing activities on steep and unstable lands lead to increased hazards for surface erosion,
mass wasting, and sediment delivery. Construction is a major contributor to erosion. Stream crossings facilitate
sediment delivery.

Solution Strategy: Erosion control efforts in the foothills of the Middle Tualatin-Rock Creek watershed would best
be concentrated in areas of steep slope and subbasins with high densities of roads and stream crossings. These
include rapidly urbanizing lands in the Tualatin Mountains. Many of these lands lie under jurisdictional authorities
that have programs to minimize the impacts of soil-disturbing activities. A coordinated effort between these
entities to implement and monitor effectiveness of these programs would advance erosion control efforts.

Specific Recommendations.

e Land owning partners in the foothills are encouraged to implement the following road-related practices:
Avoid building new roads on steep and unstable lands. Evaluate roads for stability and potential for sediment
delivery. Where feasible, decommission or obliterate unnecessary or undesirable roads (such as legacy
roads) by pulling back sidecast material, removing culverts, outsloping where needed, subsoiling to restore
infiltration, and revegetating the road surface and other disturbed areas with native species. Priority roads
for obliteration include those built on midslopes with sidecast construction. Subwatersheds where these
recommendations are particularly applicable include Abbey Creek, upper portions of Bronson Creek and
Cedar Mill Creek, Upper Rock Creek, and McFee Creek

e Agencies should improve monitoring of construction sites to ensure that BMPs for control of erosion and
landslides are being implemented. The Tualatin River Watershed Council should work with construction
industry stakeholders to facilitate distribution of educational pamphlets describing appropriate BMPs.

» |If feasible, cuts and fills should be avoided on unstable lands. Where these are necessary, they should be
designed in such a way as not to increase instability.

» Drainage-related erosion will be reduced if land owning partners and agencies with road maintenance
authority maintain or improve road drainage by cleaning culverts, replacing decaying culverts, and installing
downspouts on culverts that have outfalls at a substantial distance above the hillslope. Any culverts that are
installed should be designed to withstand the 100-year flood event.

» In order to reduce erosion and sediment contribution to streams, landowning partners and agencies with
road maintenance authority should maintain a vegetative cover on drainage ditches. These should be
designed in consultation with neighboring landowners to avoid undesirable effects, such as the spread of
weeds.

e Land owning partners and agencies with road maintenance authority can reduce sediment contribution to
streams by implementing the following practices where high densities of roads and stream crossings exist:
Decommission unnecessary roads. Survey remaining roads for areas with high risk of landslides or erosion
from cutslopes, fillslopes, and road treads. Minimize such hazards. Locate culverts or drainage dips to avoid
excess accumulations of water in ditches or on road surfaces. Minimize connectivity between drainage
ditches and streams to minimize sediment delivery potential. These recommendations are particularly
applicable to the following subwatersheds: Upper Rock Creek, McFee Creek, Jaquith Creek, Abbey
Creek, Baker Creek.

Issue #2: Sheet, rill, and gully erosion from fields and streambank erosion is widespread in the valleys and

adjacent foothills. The greatest problem from surface erosion occurs when soil is inadequately protected from

rainfall. Bank erosion is greatest in areas of impaired riparian vegetation. Where riparian vegetation is lacking,
accelerated sediment delivery to streams also occurs.

Road drainage ditches provide channels that facilitate transport of eroded sediments and associated pollutants
from fields, and delivery of these substances to streams.
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Systematic methodologies to assess the effectiveness of Voluntary Water Quality Farm Plans and agricultural
Best Management Practices (both individually and in combination) are lacking.

Solution Strategy: Effective erosion control on agricultural lands will emphasize riparian restoration, residue
management, cross-slope farming, rotations with sod-building crops, cover crops, filter strips and grassed
waterways. The former objective is most efficiently achieved through voluntary efforts spearheaded by NRCS
and SWCD. These agencies have a long history of working together with farmers to reduce soil loss.
Additionally, these agencies are able to offer economic incentives and cost-sharing programs to implement Best
Management Practices. When developing conservation plans, erosion predictions should be based on the most
erodible slopes rather than average slopes in a field. Implementation of a systematic methodology and database
to keep track of specific components of Water Quality Management Plans would assist agency sources in
refining future prescriptions.

Specific Recommendations:

« NRCS, SWCD and other agencies should continue to promote implementation of Best Management
Practices by agricultural interests. NRCS and SWCD should determine locations in the watershed where
BMPs are least often used, and focus efforts on these areas. Together with the Tualatin River Watershed
Council and the Farm Bureau, NRCS and SWCD should determine outreach measures to improve
landowner interest in implementation of BMPs. These entities should actively seek funding to provide
expanded assistance toward these objectives. They should pursue greater funding for cost-share programs
and incentives to retain greater widths of riparian vegetation. Local governmental agencies should request a
greater role in promoting programs such as the Conservation Reserve Enhancement Program (CREP), so
that these programs best meet local needs.

e Public agencies responsible for road maintenance should maintain a vegetated lining in road ditches.
Similarly, land owning partners will benefit from reduced erosion if they incorporate a vegetated design in
drainage ditches on their property. Ditches should be designed in consultation with neighboring landowners
so they do not have an adverse effect on their operations.

e When designing conservation plans, NRCS and SWCD should keep a database of practices implemented in
each plan, and enhance monitoring of farms under such plans to determine the effectiveness of various
prescriptions (This will partially fulfill Tualatin River Watershed Action Plan Item 6A.). As part of this effort,
they should design a standardized format for the database so that information collected by different agencies
can be easily interchanged. Although these recommendations are applicable to all agricultural
subwatersheds, priority should be given to those with high proportions of highly erodible lands. These
include the McFee Creek, Heaton Creek, Baker Creek, and Jaquith Creek  subwatersheds.

e The Tualatin River Watershed Council should continue to coordinate efforts to restore and enhance riparian
vegetation. As part of this effort, the Council should continue to coordinate programs with community groups
to plant riparian vegetation. The Council, together with NRCS and SWCD, should assist landowners with
restoration efforts. From an erosion standpoint, the areas of highest priority for revegetation include
Holcomb Creek .

e The Tualatin River Watershed Council and its partners should adopt a policy to protect currently existing
riparian vegetation. As part of this policy, they should advertise currently existing incentives and cost-share
programs to remove riparian lands from agricultural production. Where these programs provide inadequate
incentive for riparian restoration, the Tualatin River Watershed Council and its partners should work with the
federal and state government to provide additional incentives.

e The Tualatin River Watershed Council, together with NRCS and SWCD, should work with Washington County
to reduce the cost and other difficulties associated with permits for wetland restoration.
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e The NRCS and SWCD should continue efforts to work with agricultural landowners to address conditions
prohibited by the Tualatin River Subbasin Agricultural Water Quality Management Area Plan (OAR 603-95).

6.1.1.2 Hydrology and water quantity issues
Issue #3: Wetland and floodplain area is greatly diminished from historical levels. This has resulted in loss of
hydrologic regulation of flows on the Tualatin River upstream of Scoggins Creek and on tributaries. Scoggins
Dam has largely replaced this function at downstream sites, and some tributaries have small dams that control
flow.

Solution Strategy: The most effective policy given current constraints is to protect existing floodplain and wetland
resources, and to prevent encroachment of activities that are incompatible with floodplain and wetland function.
Where incompatible uses do not exist, there may be opportunity to restore the functionality of degraded
wetlands. Additionally, there may be partnership opportunities with sympathetic landowners to create or re-
establish wetlands where they do not currently exist.

Specific Recommendations:

e Planning agencies should restrict further residential and industrial development within the 100-year
floodplain.

e The Tualatin River Watershed Council, partners and NRCS and SWCD should sponsor a study to determine
priority sites for preservation or restoration of historic floodplain and wetland function. For each site,
appropriate protection, restoration, or enhancement strategies should be identified. Information gained in
this study should be systematically maintained in a database, where it can be referenced for future funding
opportunities.

« Partners and appropriate agencies should acquire property or habitat conservation easements to protect or
expand existing wetlands. They should also evaluate opportunities for land acquisition with which to create
new wetlands. If wetland creation appears to be a viable option, they should purchase lands for this
purpose.

e The Tualatin River Watershed Council should promote research projects designed to improve the
effectiveness of wetland restoration. These include projects to determine the structure of native herbaceous
wetland communities under reference conditions, as well as projects to determine ways to establish viable
native herbaceous wetland communities.

e Agencies and partners should conduct post-project monitoring to determine the success of wetland
restoration efforts.

Issue #4: Over much of the year, surface flow may be insufficient to support all beneficial uses at some locations.

Current instream water rights may be inadequate to protect resources.

Solution Strategy: Water conservation is a necessary part of any strategy designed to optimize water supply for
all beneficial uses. As irrigation is the largest use of surface water within the watershed, conservation efforts
would benefit greatly if agriculture employs technological solutions to minimize waste during irrigation.

During formulation of its action plan, the Tualatin River Watershed Council (TRWC) considered the acquisition of
additional water rights to supplement current instream water rights. The Watermaster, OWRD District 18, has
determined that all Water Availability Basins within the watershed are a high priority for the acquisition of
instream water rights. If the decision is made to acquire supplementary instream water rights, consideration
should be given to the OWRD instream leasing program. Several considerations should go into any decision to
acquire instream water rights. Seniority, of course, is a prime consideration. However, location of these water
rights is also important. Acquisitions in McFee Creek and upper Rock Creek would be most directly beneficial to
anadromous steelhead. At other locations, enhanced flow will help to improve water quality and could benefit
resident cutthroat trout. However, they are unlikely to provide direct benefit to steelhead trout except during
migration periods. Other native fish species, such as lampreys, would benefit from resulting improvements in
water quality.

Specific Recommendations:

e TRWoC, partners, and agencies should encourage irrigation water management, including the use of
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technological soil moisture sensing devices and the conversion of sprinkler to drip systems on appropriate
crops.

e TRWC, partners, and agencies should conduct a study to determine the adequacy of current instream water
rights to provide adequate conditions for fish and other aquatic life. This analysis should focus on tributaries
where augmented flows are not currently available. If current instream water rights are found to be
inadequate, locations of greatest need for supplementary water rights should be noted. Priority for water
rights acquisition should be given to the most senior rights available at these locations. When acquiring
water rights, strong consideration should be given to use of the OWRD instream leasing program.

6.1.1.3 Stream channel issues
Issue #5: Most stream channels are severely deficient in large wood. This has limited the development of pools,
which provide essential habitat for fish and other aquatic life. In most subwatersheds, little potential exists for
recruitment of large wood to streams.

Solution Strategy: Intensive land use within the watershed limits the potential for recruitment of large woody
debris. The best remaining potential exists in streams contributing to McFee Creek. Additionally, large ash trees
adjacent to the Tualatin River provide large wood to the channel, although not at historical levels. Where
attempts are made to restore this function, long-term development of large woody debris recruitment potential
should be supplemented by short-term tactics. Potential elements of this strategy include re-introduction of
conifers to hardwood stands, thinning within riparian zones to promote development of tree mass, and artificial
placement of instream structures. Location of these restoration activities will depend on management objectives.
Channel structure throughout the watershed would benefit from placement of large wood. The greatest direct
benefit to salmonids would likely result from wood placement in McFee Creek and Rock Creek.

Specific Recommendations:

* The TRWC, in coordination with ODFW, should facilitate a stream habitat assessment on McFee Creek
(below Finnegan Hill Dam). As part of this assessment, the feasibility of wood placement should be
determined. Additionally, on Rock Creek above Beaverton Creek, the rapid stream assessment (conducted
as part of the Watersheds 2000 project) should be supplemented with further survey efforts to determine the
potential effectiveness of habitat restoration, including wood placement.

e As an interim measure, partners performing stream restoration should place large wood in channels, and
construct instream structures to create pools in degraded habitat with high fisheries potential. Restoration
projects should include substantial post-project monitoring to determine the effectiveness of restoration
techniques. Channel structure throughout the watershed would benefit from this recommendation. Sub-
basins where placement of large wood would have the greatest benefit for salmonids are listed in the aquatic
species and habitat section (Section 5.1.5).

»  Where feasible, landholding partners should manage riparian areas to develop late-successional
characteristics so that they can eventually develop large wood for potential delivery to streams. This can
include re-introduction of conifers to hardwood stands and some thinning within riparian zones.

6.1.1.4 Water quality issues

Issue #6: In many portions of the watershed, sediments are delivered to streams at levels well above reference
conditions. These sediments often carry adsorbed pollutants.

Solution Strategy: Strategies to combat sedimentation are described under the erosion section (Section 6.1.1.1).
Specific Recommendations:

e The Tualatin River Watershed Council should work with the appropriate management agencies to facilitate
use of sediment-reduction BMPs in construction sites, residential areas, and other urban sites. This will
include distribution of educational material related to these BMPs.

« NRCS and SWCD should continue efforts to expand implementation of agricultural Best Management
Practices to reduce sediment discharge to streams (see under Erosion).
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e Agencies, partners, and TRWC should work together to restore riparian buffers (see under Erosion).

e Landowning partners and agencies with road maintenance responsibility should minimize connectivity of
road drainage ditches to stream channels (see under Erosion). Where necessary, they should build a
sediment settling system to detain runoff prior to stream entry.

Issue #7: High levels of bacteria and ammonia have adversely impacted streams within the watershed. In some

cases, inputs of these constituents have caused streams to be listed under section 303(d) of the Clean Water

Act.

Solution Strategy: The management strategy for problems related to bacteria and ammonia nitrogen should
focus on keeping animal and human waste away from aquatic systems. Successful nitrogen management also
relies on effective fertilizer management.

Specific Recommendations:

e The Tualatin River Watershed Council should coordinate with the appropriate management agencies to
develop runoff management strategies in urban areas.

» Agencies should intensify efforts to identify and improve faulty septic systems near streams. In order to
facilitate improvement of these systems, homeowners should be offered incentives such as cost-share
opportunities. Because of demonstrable water quality problems, the Christensen Creek subwatershed is a
high priority for these activities. Intermittent high bacteria counts indicate that other Chehalem Mountain
subwatersheds, such as Burris Creek and Baker Creek , are a moderate to high priority. These efforts
should also be part of a comprehensive effort to reduce bacteria levels in subwatersheds contributing to
Rock Creek .

e Agencies and animal-owning partners should intensify efforts to keep sources of animal waste from entering
streams. NRCS and SWCD should continue efforts to identify sources of animal waste to aquatic systems
and to work with land owners to eliminate these sources. Together, they should implement appropriate
measures, potentially including livestock exclusion, vegetation buffers, and proper storage and application of
waste. NRCS and SWCD should continue efforts to publicize available cost-share programs to implement
these measures. In order to remove streams from the 303(d) list, these efforts are applicable to most rural
watersheds, particularly Christensen Creek . Additionally, pet waste has been identified as a potentially
important bacteria source in urban subwatersheds.

e Agencies and partners should work together to improve fertilizer management for urban, agricultural, and
forestry applications. NRCS and SWCD, other appropriate agencies, and educational institutions should
seek funding to continue studies to determine optimal fertilizer application levels. As funding becomes
available, they should conduct these studies expeditiously. They should distribute findings of these studies to
applicable agency personnel and private agriculture, forestry, and landscaping businesses. Additionally, they
should update publicly accessible literature to include the most current findings and create a distribution
system to ensure that the literature makes its way to applicable personnel.

e NRCS and SWCD should continue to work with landowners to implement agricultural BMPs that reduce
nutrient laden runoff to streams.

Issue #8: Phosphorus levels in portions of the watershed exceed established TMDLs.

Solution Strategy: Monitoring data indicate that instream phosphorus concentrations are well above those
attributable to natural sources. Persistent effort will be essential to reducing instream phosphorus below current
levels. Measures taken to minimize sediment delivery to streams, as well as effective nutrient and animal waste
management will limit inputs of adsorbed phosphorus. Reductions in readily decomposable organic matter will
reduce anaerobic streambed conditions that release phosphorus from sediments.

Specific Recommendations:

e The Tualatin River Watershed Council should coordinate with Metro and other appropriate management
agencies to maximize implementation of BMPs related to reduction of nutrients and sediment in urban areas.
This will include distribution of educational material.
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« NRCS and SWCD should continue implementation of rural BMPs and educational programs, especially with
respect to nutrient management, animal waste management, livestock grazing, and erosion control.

e Partners and agencies should implement measures to reduce inputs of sediment, manure, grass clippings
and other non-woody organic matter to streams.

e Agencies and partners should avoid practices that resuspend stream bottom sediments.

 ODEQ or another agency source should conduct a study to investigate the role of inadequate septic systems
in contributing to phosphorus loads. In stream reaches where inadequate septic systems are found to be a
significant contributor of phosphorus, the source should be identified, and a cost-share program should be
implemented to upgrade the septic system to adequate standards.

Issue #9: Most streams have summer temperatures detrimental to salmonids and other aquatic life preferring

cool water conditions.

Solution Strateqgy: Strategies for temperature moderation should focus on protection and restoration of the
riparian canopy. Some stream reaches would also receive local reduction of water temperature through leasing
of additional instream water rights.

Specific Recommendations:

e The Tualatin River Watershed Council, partners, and agencies should work together to implement programs
to restore canopy cover through revegetation of the riparian zone with appropriate species. (See under
Erosion).

e The Tualatin River Watershed Council should explore leasing options for additional instream water rights
(See under Hydrology/Water quantity)

Issue #10: Summer dissolved oxygen levels in many streams are below optimal levels for salmonid rearing. This

is particularly important on McFee Creek and Rock Creek , which are considered to provide habitat for

steelhead trout.

Solution Strategy: Strategies to improve dissolved oxygen levels throughout the watershed should emphasize
thermal moderation. Additionally, ODEQ has found that dissolved oxygen levels in urban streams will receive a
potentially substantial benefit if inputs of nutrients and organic material are reduced.

Specific Recommendations:

e The Tualatin River Watershed Council should work with appropriate management agencies to reduce
fertilizer runoff, animal wastes, and organic debris from urban sources.

« NRCS and SWCD should work with land and animal owners to implement measures for management of
waste and organic debris.

Issue #11: Sedimentation appears to be impairing biological function in the watershed. Biological sampling
indicates that high impairment exists in subwatersheds contributing to Rock Creek . Sediment-related
impairment is also expected to be present in other subwatersheds.

Solution Strategy: Sediment reduction strategies are indicated. Although the problem is only partially related to
human management, that part can be addressed by implementing measures to address erosion and mass
wasting caused by construction and other human activities. (See erosion section)

Specific Recommendations:

» Agencies, the Tualatin River Watershed Council, and concerned partners should work together to implement
measures recommended to address erosion issues.

*  Where erosion is occurring, concerned parties should consider the construction of sediment control
structures, vegetated buffer strips and/or wetlands to prevent sediment delivery to stream systems or,
alternatively, to remove sediments from streams. This is particularly important in subwatersheds contributing
to McFee Creek, as well as the Upper Rock Creek subwatershed, where there is a substantial length of
nearstream roads.
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6.1.1.5 Aquatic species and habitat issues
Issue #12: Salmonid populations are declining. A large proportion of this decline can be attributed to
degradation of habitat and water quality.

Solution Strategy: Attempts to restore salmonid populations should focus on habitat preservation and restoration.
These efforts should concentrate on Rock Creek and McFee Creek, where most of the watershed'’s existing
salmonid spawning and rearing habitat is located. The feasibility of habitat restoration on the Tualatin River
above Rock Creek should also be considered. Cutthroat trout would also benefit from restoration efforts on
Beaverton Creek, Upper Beaverton Creek, and several unnamed Rock Creek tributaries

Habitat restoration can provide an important role in the watershed. However, restoration should not substitute for
preservation of currently suitable habitats. Compared to watersheds further west in the Tualatin River subbasin,
the Middle Tualatin-Rock Creek watershed has relatively little high quality salmonid habitat. Preservation
opportunities will be available on a spotty basis, rather than for extensive stream reaches.

Instream restoration strategies should focus on restoring channel structure, roughness elements, and habitat
diversity. Additionally, reduction of nutrient and sediment inputs will be part of any successful habitat restoration
activity. Lack of large woody debris (LWD) seems to be an important factor impacting channel structure. Current
LWD recruitment potential is poor. LWD placement is a viable short-term option, but should not replace riparian
protection and other measures that will provide for long-term recruitment potential. Other measures, such as
restoration of stream canopy and improvement of water quality, coincide with objectives of other modules. If
efforts are taken to address concerns related to erosion, hydrology, water quality, and stream channel
characteristics, benefits to fish will accrue.

Specific Recommendations:

e TRWoC, partners, and agencies should work together to preserve existing salmonid spawning and rearing
habitat. They should conduct surveys to determine the location and condition of such habitat. During these
surveys, appropriate restoration sites should be noted. For optimal results, surveys for steelhead trout
habitat should be concentrated on McFee Creek below Finnegan Hill Dam . Additionally habitat surveys
should be conducted on Rock Creek above Beaverton Creek to supplement data from rapid stream
assessments. Additional habitat surveys for resident cutthroat trout may be valuable on longer reaches of
these streams, as well as Beaverton Creek, Upper Beaverton Creek, and Cedar Mill Creek.

«  TRWoC, partners, and agencies should work together to restore instream habitats for salmonids. Such
restoration may include placement of large woody debris and/or instream channel structures. Restoration
projects should be accompanied by monitoring to determine the most effective techniques. Portions of
McFee Creek and Rock Creek above Beaverton Creek are potential sites for restoration.

e TRWoC, partners, and agencies should work together to restore riparian vegetation. Partners should plant
appropriate native tree species where the natural riparian canopy has been removed. Where non-native
shrub and herb species such as Himalayan blackberry and reed canarygrass have invaded riparian habitats,
partners should replace these species with appropriate native trees and shrubs. This recommendation
applies throughout the watershed. Areas where riparian restoration would provide the greatest potential
benefit for fisheries include Rock Creek above Beaverton Creek and McFee Creek below Finnegan Hill
Dam.

e Landowning partners and appropriate agencies should conduct culvert surveys to locate obstructions to fish
migration. They should replace culverts and other stream crossing structures that do not provide adequate
passage.

e Conservation organizations, other partners, or agencies should acquire land or conservation easements in
crucial riparian habitats. Agencies should promote incentives for private land owners to implement BMPs
designed to protect aquatic habitat. The TRWC, partners, and agencies should strive to form cooperative
fisheries enhancement projects across ownership boundaries that maximize habitat improvement.
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Issue #13: Reductions in wetland area have led to depletion of habitat for wetland and riparian species. This
has adversely impacted populations of these species, especially amphibians.

Solution Strategy (Wetlands): The most effective policy given current constraints is to protect existing wetland
resources, and to prevent encroachment of activities that are incompatible with wetland function. As financing
becomes available, procurement of additional lands and conservation easements will also assist in providing
wetland habitat. Where incompatible uses do not already exist, there may be opportunity to restore the
functionality of degraded wetlands. For example, eradication of reed canarygrass and restoration with native
vegetation may enhance the habitat values of these wetlands. Additionally, opportunities may exist to enhance
habitat values within storage ponds. Many of these ponds already provide open water habitat for waterfowl.
Emergent species could be planted along pond margins to increase habitat values for amphibians and other
species dependent on shallow water habitat. However, this approach may cause conflicts with other interests
using the ponds.

Solution Strategy (Riparian habitats): Strategies for riparian dependent species should emphasize increasing the
amount of suitable riparian habitat. Programs are currently underway to meet this objective. One such program
is the Conservation Reserve Enhancement Program (CREP). Administered by the NRCS, this program provides
financial incentives for farmers to establish buffer strips along streams. It is hoped that this and similar programs
will increase the amount and quality of habitat available to riparian dependent species.

Specific Recommendations:

e The TRWC should coordinate with the Tualatin Hills Parks and Recreation District, the Jackson Bottom
Preserve, and other partners and agencies to perform population surveys to determine the extent of
amphibian species, as well as other riparian and wetland-dependent species.

e The TRWC, partners, and agencies should evaluate and implement programs to restore wetland
functionality. These are discussed in Section 6.1.1.2. Opportunities for wetland enhancement exist at
Jackson Bottom and Fernhill Wetlands . Additional opportunities may exist elsewhere in the watershed.

e The TRWC, NRCS, and SWCD, should work with permitting authorities to simplify the permitting process,
and to reduce costs associated with permits for wetland projects.

e Conservation organizations, other partners, or agencies should acquire habitat conservation easements in
riparian areas.

6.1.2 Terrestrial
6.1.2.1 Vegetation issues

Issue #14: Management practices have resulted in a change in vegetational characteristics. The amount of
vegetation in late-successional stages has been severely reduced from reference levels. Hardwoods have
invaded areas formerly dominated by conifers.

Solution Strategy: Intensive land use within the watershed limits potential opportunities to manage for late-
successional stand characteristics. Some potential may exist in subwatersheds draining to McFee Creek, as well
as headwater reaches in the Tualatin Mountains. (These headwater reaches lie adjacent to Forest Park. The
ability to develop late-successional habitat characteristics will depend on the management emphases of different
landowners. Often, restoration of conifers to hardwood areas is in the management interests of both federal and
private landowners.

Specific Recommendations:

»  Where feasible, landowners are encouraged to reestablish native conifers on sites where hardwoods have
invaded.

e Large landowning partners are encouraged to manage currently mature stands of private forests to develop
late-successional characteristics including stand complexity, snags, and down wood.
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Issue #15: Native species richness within much of the watershed has been compromised by invasive exotic and
noxious weeds.

Solution Strategy: Solutions for management of exotic weeds are best managed by partnerships between
agencies and landowners. In the watershed, however, fragmented land ownership makes formation of weed
abatement partnerships difficult. Cooperative efforts between the Tualatin River Watershed Council, Oregon
Department of Agriculture, and Washington County would provide a major step in forming effective partnerships.

To prevent recolonization by weed species, planting and cultivation of desirable species should accompany weed
eradication.

Specific Recommendations:

e« TRWC should facilitate contact between the BLM, Farm Bureau, ODA, NRCS, SWCD, private industrial
landholders, and other entities representing landholders to form partnerships to combat noxious weeds.
TRWC should coordinate efforts by other groups with current efforts being conducted by the Oregon
Department of Agriculture. If feasible, eradication efforts should emphasize non-chemical methods near
aquatic systems. Non-chemical methods should also be considered for other areas.

« NRCS, SWCD, and other applicable agencies should advertise the availability of educational pamphlets
encouraging eradication of noxious weeds. These pamphlets should be updated as necessary to address
problems specific to the Tualatin Valley.

e  TRWC, ODA, SWCD, and concerned partners should form a committee to determine which plants have the
capability to become noxious weeds within the Tualatin Basin. The committee should work with the
appropriate agencies, nurseries, and consumer groups to restrict the ability of these plants to become
naturalized within the basin.

6.1.2.2 Terrestrial species and habitat issues

Issue #16: Many plant and animal species in the watershed are sensitive to management-induced habitat
changes. The Bureau of Land Management has included many of these species on its list of sensitive species.
Habitat for many of these species has been reduced from former levels.

Solution Strategy: Proper management strategies for sensitive species will vary by the species. The Bureau of
Land Management has identified management strategies for species considered by the Bureau to be sensitive®.

Knowledge of species distribution is an important prerequisite for successful management for sensitive species.
In order to gain this knowledge, systematic surveys should be conducted where habitats are suitable for these
species.

Specific Recommendations:
e TRWC should act as a facilitator to formulate uniform habitat management policies.
e« TRWC should support research into ways to facilitate sustainable native plant communities.

e Government policy makers should consider providing incentives for landowners to manage forests for
recruitment of snags and down wood.

e« TRWC should seek funding and facilitate partnerships to conduct systematic surveys for sensitive species.
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6.1.3 Social
6.1.3.1 Issues related to human uses

Issue #17: Timber, agricultural, domestic, industrial, and wildlife interests often come into conflict for limited
resources. As population increases, this competition will intensify.

Solution Strategy: A cooperative approach between various interests is necessary to resolve competing
watershed demands. The Tualatin River Watershed Council plays a major role in facilitating this cooperation.

Specific Recommendations:

e In order to achieve Oregon’s environmental policy objectives, the Oregon Watershed Enhancement Board
should continue funding for the Tualatin River Watershed Council.

6.1.3.1.1 Recreation
Issue #18: Nearstream recreational activities can lead to disturbance of the riparian zone. Support activities
associated with recreational facilities can contribute pollutants to streams.

Solution Strategy: Measures should be taken to minimize the effects of recreational activities upon streams.
These include regulation of stream access, maintenance of vegetated buffer strips between streams and
activities detrimental to the aquatic system, and monitoring to determine the location, nature, and magnitude of
recreation-associated impacts on streams.

Specific Recommendations:

«  TRWC, agencies, and partners should work together to conduct a survey to determine specific sites of
impacts due to recreational access to streams. Determine whether recreational benefits outweigh impacts at
these sites. Where continued access is considered beneficial, consider armoring the streambank or
otherwise constructing facilities to minimize impacts.

e Agencies should monitor parks to ensure that they do not contribute appreciable inputs of fertilizers,
pesticides, and herbicides to stream systems. Managers of these facilities should be encouraged to develop
conservation plans through NRCS and SWCD.

6.1.3.1.2 Road-related issues

Issue #20: Roads are significant contributors to problems related to erosion, water quality, stream channels, and
aquatic life (see respective sections).

Solution Strategy: A diversified strategy is necessary to deal with road-related problems. This strategy will
consist of a combination of measures to restrict road-related impacts upon streams.

Specific Recommendations:

» Landowning partners should avoid building new roads on steep terrain. Where feasible, roads in these areas
should be decommissioned. (See Section 6.1.1.1). Potential criteria for road closure are given on page \h
122.

» Surveys should be conducted to locate “legacy roads” and abandoned railroad grades that may be posing
problems to watershed resources. Additionally, funding should be sought to reduce impacts from these
roads.
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6.2 Recommendations on BLM lands

The following recommendations were specifically designed to fulfill management objectives on BLM lands. Table

6-2 identifies project types that would be useful on specific parcels.
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6.2.1 Aquatic
6.2.1.1 Erosion and hydrology issues

Issue #1: Portions of the BLM lands in the fifth field watershed have soils that are naturally erodible and unstable.
Extra care must be taken on those lands, when planning and implementing management activities such as road
building and timber harvesting.

Recommendations:

* Incorporate considerations related to slope, soils, habitat objectives, and hydrologic function into the
decision-making process when planning and designing roads, especially when they are proposed to be
located within Riparian Reserves.

e When considering methods to provide access to lands without currently maintained roads, consider
upgrading and using legacy roads rather than constructing new roads. In sensitive areas, if no mapped
roads or legacy roads access the management area, consider other access alternatives in preference to
construction of new roads.

* Road construction, upgrading, maintenance, and closure should be performed in accordance with Best
Management Practices, as listed in Appendix C of the Salem District Record of Decision and Resource
Management Plan.

Issue #2: Poorly designed and implemented management activities, including timber harvest and road

construction, can lead to soil compaction and may result in reduced soil productivity, increased water runoff and

erosion, and altered stream flows.

Recommendations:

e As applicable, use the Best Management Practices for timber harvest and road construction as described in
Appendix C of the Salem District Record of Decision and Resource Management Plan to minimize soil
compaction.

6.2.1.2 Stream channel issues
Issue #3: Coarse wood and larger snag recruitment potential is poor along some stream reaches because the

stand age is relatively young, stand density is high causing the trees to be smaller, and conifers are reduced or
absent.

Recommendations:

e Conduct surveys to determine appropriate sites for restoration projects to increase the amount and size of
large woody debris in stream channels, floodplains, and riparian areas.

* The highest priority areas for instream and floodplain wood placement are low gradient stream reaches
deficient in large wood.

» The highest priority for riparian restoration projects are those streamside areas that are dominated by
hardwoods or overstocked conifer stands that would benefit from thinning or underplanting.

*  Where a few scattered understory conifers are growing within riparian areas strongly dominated by alder or
other conifers, consider treatments to increase understory and overstory conifer growth, vigor, and exposure
to sunlight.

» Consider possible conversion or pocket planting of conifers along stream segments that are dominated by
hardwoods.

» Plant appropriate vegetation in unstable areas, such as landslides along streams and flood terraces.
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6.2.1.3 Water quality issues
Issue #4: Appreciable reduction in canopy cover within riparian zones could affect water temperature
downstream.

Recommendations:

* When doing enhancement projects in Riparian Reserves, avoid removal of vegetation along perennial
streams that will result in increases in stream temperature.

e When conducting forest density management projects inside Riparian Reserves, leave a no-cut vegetation
buffer along all intermittent and perennial stream channels, lakes, ponds, and wetlands. The width of this
buffer should be determined on a site-specific basis. Additionally, the buffer should include stream-adjacent
slopes with a high potential for landslides. The purpose of this is to protect the streams and riparian zones
from any direct or indirect disturbance from project activities, and to ensure that existing shading is not
reduced.

6.2.1.4 Aquatic species and habitat issues

Issue #5: BLM lands only comprise a small portion of the watershed and efforts to restore aquatic species and
habitat are unlikely to succeed unless BLM forms partnerships with other landowners.

Recommendations:

e Maintain active participation in the Tualatin River Watershed Council. Continue to have a BLM employee act
as liaison with the council. Participate and cooperate in projects when possible and requested to do so by
the council.

» Explore partnership opportunities with other landowners to evaluate best areas for stream restoration.

Issue #6: Sedimentation along some stream reaches is degrading aquatic habitat.

Recommendations:

*  When implementing silvicultural prescriptions in Riparian Reserves, consider use of logging systems and
site preparation methods that would reduce site disturbance, and maintain a “no-cut buffer” appropriate to
site specific conditions along stream channels.

* Where feasible, avoid road-building activities within Riparian Reserves. Where these activities are
necessary, use practices that meet the Aquatic Conservation Strategy objectives.

* When yarding within or through Riparian Reserves, yard away from and require full log suspension over all
stream channels, lakes, ponds, and wetlands. Limit soil disturbance by selecting appropriate yarding
systems and restrictions based on site analysis.

» Evaluate all stream segments capable, or potentially capable, of supporting salmonid spawning and rearing
for potential stream habitat improvement projects.

» Take an active role in fisheries information collection and cooperatively distribute information to other land or
resource managers. Develop a system to conduct follow-up stream habitat inventories to assess habitat
trends over time.

Issue #7: Poorly designed and improperly placed stream crossings can impose migratory barriers to aquatic life,
contribute sedimentation to streams and increase the concentration of flow.

Recommendations:

* When constructing or improving roads, place culverts in a manner where they will not create velocity barriers
for migrating salmonids.
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6.2.2 Terrestrial
6.2.2.1 Vegetation issues

Noxious/Exotic Plants

Issue #8: Road networks and disturbed areas adjacent to BLM lands provide pathways for introduction of English
ivy, Himalayan blackberry and other non-native, exotic plants.

Recommendations:

*  Where appropriate, develop “Memoranda of Understanding” (MOUs) with adjacent landowners and state and
county agencies in order to expedite weed control goals.

»  Where consistent with safety and management considerations, protect existing native vegetation along
roads. When building new roads, keep the clearing limit as narrow as safely possible to reduce available
growing sites for invasive species.

e Consider cleaning heavy equipment that will be used on BLM land for management activities, with a high-
powered sprayer. Cleaning should occur before entering BLM land, and discarded seeds should not be
allowed into open water courses.

e Consider information from the Oregon State University Weed Survey Report, Spring 1998, to control and
prevent exotic/noxious weeds (and invasions of such weeds) on BLM administered lands in the watershed.

e Control noxious weed infestations through appropriate control measures (manual labor, biological controls,
herbicides, prescribed fire) where consistent with ecological objectives.

» Depending upon site-specific conditions, consider providing “visual buffers” adjacent to density management
harvest units to limit disturbances to wildlife as well as help with limiting the spread of noxious weeds.

6.2.2.2 Species and habitat issues

Issue #9: The area is currently inadequate to sustain populations of many species dependent upon late-
successional forest. Little interior habitat is present, and habitat connectivity is poor for ground-based species
dependent on late-seral habitat.

Recommendations:

« Evaluate stands in the AMA and Riparian Reserves to consider the application of silvicultural prescriptions to
benefit the development of late-seral stage habitat. Potentially beneficial treatments include thinning to
encourage rapid growth and enhance the development of late-seral stage habitat, creating snags (eventual
down woody debris), and underplanting with long-lived coniferous species in areas where they are largely
absent.

e Consistent with project objectives, consider the use of logging systems and site preparation methods that
would reduce disturbance to reserve trees, existing snags and down wood, especially when operating in
Riparian Reserves.

Issue #10: BLM-managed lands in the watershed are deficient in both snags and down logs. Both primary and
secondary cavity nesters, as well as a variety of other vertebrate species depend on these structural
components for their livelihood.

Recommendations:

* When planning projects, measure actual CWD levels in the project area and consider performing some of
the following to make progress to achieving CWD goals:

» Coarse woody debris that is already on the ground should be retained and protected from disturbance to the
greatest extent possible.

» Existing snags should be protected in harvest areas to the extent possible. A good technique is to place a
buffer of green trees around the snag to protect it from damage.

* When planning density management thinnings, evaluate adjacent areas that are not being considered for
silvicultural treatment, for snag or CWD creation projects. Stands with lower stocking that won't be treated
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with density management thinning, Riparian Reserves or TPCC withdrawn areas would all be good
candidates for evaluation.

6.2.2.3 Forest resources issues

Issue #11: Some timber stands appeared to be inaccurately typed..

Recommendations:

» Re-evaluate the typing for stands where vegetation on the ground appears to be inconsistent with the
mapped forest type.

Issue #12: Many stands, including some in Riparian Reserves, are too densely stocked to efficiently develop
late-successional characteristics.

Recommendations:

e Consider density management thinning of well-stocked and over-stocked mid-aged conifer stands, both
inside and outside of riparian reserves, to accelerate size development and promote windfirmness in
remaining conifers. Variable-density thinning could also be used to enhance structural complexity of
relatively dense conifer stands depending on stand density and characteristics of potential “leave” trees.

e Treatments within 30-50 year old stands should take place within the next 15 years (USDA and USDI 1998).
Most stands should be treated within the next 10 years.

« In all management operations, maintain a buffer of trees and brush along stream channels (both intermittent
and perennial) sufficient to provide adequate shade to the stream and protect the stream banks and channel.

e Because grand fir, western redcedar, and western hemlock are normally only a small component of these
stands, select these trees as leave trees in density management thinning. Natural regeneration from these
species following density management can help to initiate a more diverse understory and form the basis for
another canopy level that could be developed through further management actions. Bigleaf maple should
also be maintained in these stands.

Issue #13: In stands with high concentrations of fresh, down Douglas-fir wood, elevated Douglas-fir bark beetle
populations have the potential to cause substantial Douglas-fir mortality.

Recommendations:

*  When creating woody debris, try not to leave more than three fresh down Douglas-fir trees per acre greater
than 12 inches DBH at any one time. This is especially true when the down trees are shaded and where tree
vigor of the remaining trees is reduced because of root disease or other causes. Where down trees are
exposed to full sunlight, the number of trees left for down wood could probably be doubled without posing an
undue risk to the surrounding trees. Because the efficiency of beetle breeding in standing dead trees is
about one-half of that in down logs, about twice as many snags could be created to enhance coarse woody
debris without undue risk to stand health.

* When there is a need to add large amounts of fresh down Douglas-fir trees or logs to increase the amount of
down wood or create snags, add them in a series of events spaced at about five years apart. Always
consider the creation of snags rather than falling live Douglas-fir as a way of increasing woody debris over
time.

* When creating down logs or shags, fell Douglas-fir trees no earlier than July and no later than the end of
September. This will avoid beetle breeding and dispersal periods for the current year and reduce the
suitability for beetle breeding the following year.

* In cases where subsequent beetle killing may be desirable for snag creation, such as in Riparian Reserves,
it may be appropriate to fell the trees before July or fell additional trees for down wood.
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Issue #14: Parts of the watershed have moderate levels of the root rot fungus, Phellinus weirii. ~ This fungus can
contribute to excessive mortality of Douglas-fir, either directly or indirectly because diseased trees are highly
prone to Killing by Douglas-fir beetles.

Recommendations:

P. weirii spreads from tree to tree through root contact between susceptible host species. To reduce disease
spread where infection centers are well defined, create small patch cuts in root disease centers and reforest
these areas with species that are tolerant, resistant, or immune to P. weirii.

Retain tolerant, resistant, or immune tree species that may have naturally regenerated in the patch cut areas.
Disease-created Douglas-fir snags and down logs can remain in the patch cut areas.

Islands of trees that appear to be relatively free of disease can receive density management thinning. To
reduce the probability of disease spread to these islands of “leave trees,” remove susceptible host trees
along the outer edge of the islands in a one-tree (leave tree) spacing to disrupt root continuity to susceptible
trees in the islands.

In density management thinnings in the presence of P. weirii, select resistant, tolerant, or immune species in
disease centers as leave trees in preference to Douglas-fir or grand fir—both of which are highly susceptible
to this disease.

6.2.3 Social

6.2.3.1 Issues related to human uses

Issue #15: Given the existing land ownership patterns and differing management objectives between land
owners, management options on BLM land can be affected by the cumulative impacts resulting from non-federal
land practices, and access to public land can be blocked.

Recommendations:

BLM employees should make themselves available for 1 to 1 contact with user groups in the areas and other
state agencies.

“Retain lands with unique resource values” (ROD/RMP 53).
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Appendix 1

AQUATIC CONSERVATION OBJECTIVES

1. Maintain and restore the distribution, diversity, and complexity of watershed and landscape-scale features to
ensure protection of the aquatic systems to which species, populations and communities are uniquely adapted.

2. Maintain and restore spatial and temporal connectivity within and between watersheds. Lateral, longitudinal,
and drainage network connections include floodplains, wetlands, upslope areas, headwater tributaries, and intact
refugia. The network connections must provide chemically and physically unobstructed routes to areas critical
for fulfilling life history requirements of aquatic and riparian dependent species.

3. Maintain and restore the physical integrity of the aquatic system, including shorelines, banks, and bottom
configurations.

4. Maintain and restore water quality necessary to support healthy riparian, aquatic, and wetland ecosystems.

Water quality must remain within the range that maintains the biological, physical, and chemical integrity of the
system and benefits survival, growth, reproduction, and migration of individuals composing aquatic and riparian
communities.

5. Maintain and restore the sediment regime under which aquatic ecosystems evolved. Elements of the
sediment regime include the timing, volume, rate, and character of sediment input, storage, and transport.

6. Maintain and restore in-stream flows sufficient to create and sustain riparian, aquatic, and wetland habitats
and to retain patterns of sediment, nutrient, and wood routing. The timing, magnitude, duration, and spatial
distribution of peak, high, and low flows must be protected.

7. Maintain and restore the timing, variability, and duration of floodplain inundation and water table elevation in
meadows and wetlands.

8. Maintain and restore the species composition and structural diversity of plant communities in riparian areas
and wetlands to provide adequate summer and winter thermal regulation, nutrient filtering, appropriate rates of
surface erosion, bank erosion, and channel migration and to supply amounts and distributions of coarse woody
debris sufficient to sustain physical complexity and stability.

9. Maintain and restore habitat to support well-distributed populations of native plant, invertebrate and
vertebrate riparian-dependent species.
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Endnotes

! The boundaries of the study area correspond to the USGS-designated Rock Creek watershed, plus portions of
the USGS-designated Gales Creek watershed that were not covered by the Gales Creek Watershed Assessment
Project (Breuner 1998).

2 Derived from GIS analysis of Tualatin River Watershed Information System (TRWIS) 6" field watershed layer.
3 Derived from GIS analysis of Ecotrust’s digitized 1:24,000 stream layer.

4 Derived by GIS analysis of Geology layer included in the Tualatin River Watershed Information System. For the
analysis, floodplains were defined as stream-adjacent regions underlain by Quaternary Alluvium (Qal). This area
varies from the 100 year floodplain. Width was calculated as (polygon area/ valley length).

5 Based on precipitation records at Hillsboro.
6 Based on measured USGS flow at the Tualatin River gage at Farmington.
” Most of these determinations, along with the cited figures, were based on data gathered prior to 1996.

8 Allist of these Special Attention Species is given in the Supplemental Environmental Impact Statement on
Management of Habitat for Late-Successional and Old-Growth Forest Related Species within the Range of the
Northern Spotted Owl (SEIS) of the NFP.

9 “Four major structural attributes of old-growth Douglas-fir forests are: live old-growth trees, standing dead trees
(snags), fallen trees or logs on the forest floor, and logs in streams. Additional important elements typically
include multiple canopy layers, smaller understory trees, canopy gaps, and patchy understory” (NFP page B-2).

10 Derived from GIS analysis of the 1995 OSU layer (contained in Ecotrust 1998) showing timberland ownership.

11 Reference conditions are defined as conditions considered representative of the area prior to European
settlement. Discussion of reference conditions is provided in Chapter 4.

12 This was determined by visual estimation of blue line streams mapped on USGS 1:24,000 topographic maps.

13 The 80% exceedance streamflow indicates the discharge that can be expected to prevail in a stream 80% of
a given period (such as monthly). This is generally based upon historical data and/or modeling.

14 OWRD subdivides stream systems into Water availability Basins (WABSs) specifically for the purpose of
determining the availability of water rights. Applications for water rights are evaluated relative to water availability
within the WAB in which the prospective water right will occur.

15 Here, consumptive use refers to total rights to divert water without replacement. Where consumptive uses
exceed streamflow, this indicates a condition where streams could potentially go dry if all water rights were used.

18 For this analysis, water from Henry Hagg Lake was allocated based on the number of TVID-irrigated acres in
the watershed divided by the total number of TVID-irrigated acres in the Tualatin Basin. Based on this
methodology, 46 cfs of water released from Henry Hagg Lake was allocated to the watershed.

"Channels are typed according to their unmodified characteristics. Where channel structure has been
extensively modified, the probable type of the unmodified channel was reconstructed based on gradient and
floodplain characteristics. Channel modifications are addressed at a separate stage of the OWEB methodology.

18 Formerly the Governor’s Watershed Enhancement Board (GWEB)

19 Oxygen demand created by decomposition of organic material in the water column is referred to as
biochemical oxygen demand (BOD) , while decomposition of organic materials stored in sediment creates a
sediment oxygen demand (SOD)

2 |nterstitial gases are those gases stored between sediment particles. Redds are the gravel nests into which
salmonid eggs are deposited.
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21 potamodromous fish practice seasonal migration within a stream system for spawning purposes, but remain in
fresh water throughout their life history.

22 Special Status Species is a federal term incorporating species that are designated for special treatment or
attention on various federal and state lists.

2 Derived from analysis of Metro and Washington County land cover and zoning GIS data.

2 These include lands zoned for agriculture and Ag/Forestry uses. Metro recently commissioned the
classification of land use based on EOSAT imagery. This classified data indicate that 36% of the watershed is
used for agriculture.

% |t should be noted that the source imagery for this classification was based on Eosat images with a 25 meter
pixel resolution. Thus, individual large diameter trees could be present in stands classified within the younger
structural stages.

% For BLM management purposes, wetland habitats are defined by BLM Manual 6740.
27 (FLPMA- Section 102(a)(8) &(11) and enhancement planning Executive Order 11990)
2 Attribute data within the “T6” sixth field watershed shapefile.

2 |t should be noted that this opinion is not unanimous. One reviewer notes that there is evidence that low flows
with limited trees may have caused high temperatures. | have been unable to find evidence that these conditions
were widespread within the watershed. JTH

%0 This portion of the wetland lies in the Lower Tualatin watershed

31 Based on comparison of hydric soils with current NWI maps, supplemented by references from Hart and
Newcomb (1965) and USACE (1953)

32 One reviewer noted that this pond had recently been bypassed. However, | did not ascertain by press time
whether this bypass was permanent. JTH

33 These are given in BLM Manual 6840, Appendix J2 of the NFP, and in the Salem District ROD/RMP.
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