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PREFACE

The purpose of this watershed assessment is threefold. First, it provides a
compilation of basic information regarding the environmental characteristics of
the Seven Basins Watershed. Secondly, it identifies data gaps and makes
recommendations for the development of action plans that will address the
data gaps. These two goals are typically developed and presented in most
watershed assessments. However, the Seven Basins Watershed Council
envisioned an assessment that was more than just a compilation of facts; they
wanted a document that could be used to educate themselves and other
stakeholders in the watershed. Thus, the third purpose of this assessment is
that it provides an introduction to some of the basic physical, chemical, and

biological processes that control factors, such as:

A\

Slope stability;

A\

Sediment Production and Transport;

A\

Water Quality;

A\

Water Quantity;
Stream Flow;

Groundwater Flow; and

Surface Water/Groundwater Interaction.

While the first two items are necessary to develop an appreciation of the
information that exists for the watershed, we feel the background and
educational information presented is equally if not more important. This

material provides a basis for understanding the processes that control and

shape a watershed. This material is important for those who will be involved in
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the development of specific action plans. However, it is even more critical to
those who will be involved in designing monitoring programs and/or
interpreting the results from such programs. A basic understanding of the
processes one is attempting to evaluate is imperative. Without this knowledge
it is difficult to develop sampling and testing programs that will generate

meaningful results.

Longer chapters in the assessment such as Chapter 4-Hydrology and Water
Uses, Chapter 5-Riparian/Wetland Assessment, Chapter 7-Sediment Sources,
Chapter 9-Water Quality, and Chapter 10-Fish Assessment provide
background and educational discussions related to the basic processes that
control the various topics to be discussed. This information sets the stage for
the discussion of how these fundamental processes influence the conditions
observed in the watershed. For those readers who may not be interested in
these educational sections, you are invited to move directly to sections

specifically related to the watershed.

Throughout the document, attempts have been made to incorporate examples
from the watershed of the different phenomena being discussed. It is intended
that such an approach will interject a sense of realism, ownership, and
personalization to the assessment and its readers. Through this approach it is
hoped that stakeholders will be motivated to participate by volunteering and

take a proactive role in improving the wellness of their watershed.

This assessment represents the information available at the time this
document was prepared. The intention of the Seven Basins Watershed Council
was to create an organic document that would be easily updated as new and
additional information and data become available, growing in content as the
community’s knowledge for their watershed expands. This document was
intended to inspire, motivate, and enable the community for which it was

created.
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DESCRIPTION OF THE SEVENS BASIN WATERSHED
Physiography

The Seven Basins Watershed (SBW) lies in southwestern Oregon and
encompasses some 258,615 acres or about 405 square miles. The SBW is
located in an east-west trending mountain range that connects the Cascade
and Klamath Mountains. The watershed is semi-mountainous and comprises
several wide valleys, such as the Evans Creek valley which cuts through the
central portion of the watershed in roughly a northeast southwest direction
and Sams Valley on the eastern margin of the watershed. The Rogue River
flows through the southern portion of the watershed. Main tributary valleys
include Kane Creek, Galls Creek, and Foots Creek south of the Rogue River
and Sams, Sardine, Wards, and Evans Creeks north of the Rogue River.
Elevations range from approximately 1,000 to 4,000 feet above mean sea level
(amsl) with steep mountain slopes that have a heavy cover of vegetation.

Figure 1-1 shows the boundaries and major features of the SBW.

Climate

The southwestern interior of Oregon is situated in the Climatic Zone 3 which is

one of the more rugged portions of the state. Mountains and ridges are
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separated by deeply incised river valleys, with most of the rivers flowing
westward towards the Pacific Ocean. Much of the area lies in the rain shadow
of the Coast Range to the west. However, many of the higher elevation sites
receive abundant precipitation with some locations receiving in excess of
120 inches per year (Oregon State Climatological Service [OSCS]|, 2003). The
climate in the SBW is characterized by mild, damp winters and hot, dry

SuUmmers.

In southwestern Oregon, most precipitation falls during the months of
November through March. As much as 75 percent of average annual
precipitation falls during this five month period. Occasional summer
thunderstorms cause precipitation during the warmer months, but average

monthly totals during summer are quite low.

Temperature

Due to its separation from the coast, Zone 3 has greater temperature extremes
than the remainder of western Oregon. During summer, it is generally the
warmest part of the state. Winter temperatures can be quite cold. The average
extreme low temperature in Medford during December and January is about
18°F, and an average of twenty days in January has low temperatures of 32°F
or below. Medford's monthly mean temperature ranges from 72.5°F in July to
37.7°F in December, a range greater than most other stations west of the
Cascades. Valley locations typically have longer growing seasons than those
located at higher elevation. Most of valley locations have at least 140 days
between spring and fall 32°F temperatures. The length of time between 28°F
temperatures is generally more than 200 days (OSCS, 2003).

Cloud cover is greatest during the winter months, averaging more than

80 percent of total potential cloud cover during December and January. Mid-

latitude storms generally produce extensive middle and high clouds, while fair
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weather periods between storms often produce extensive valley fog, sometimes
lasting for many days. Summers are mostly cloud-free, averaging only about

20 percent mean sky cover (OSCS, 2003).

Precipitation

Total precipitation in a given area is strongly influenced by elevation. In
general, the driest areas are those at the lowest valley locations, while
precipitation increases steadily at higher elevations. The driest areas in Zone 3
all receive less than 20 inches of precipitation per year. Low elevation
mountains and higher peaks within the SBW average 35 to 50 inches of
precipitation annually.  Figure 1-2 illustrates the distribution of total
precipitation across the SBW. The greatest precipitation amounts are observed
in the upland areas in the northern portion of the watershed with lesser
amounts measured in the valley bottoms. Table 1-1 lists mean annual

precipitation for the subwatersheds within the SBW.

Snow falls nearly every winter in southwestern Oregon. In the valleys, the
annual total is about 20 to 30 inches per year, although snow on the ground
seldom lasts more than a few days at a time. At higher elevations, a great deal
more snow is reported. At Sexton Summit (3,836 feet), for example, the
average annual snowfall is about 100 inches. The frequency of snowstorms
also varies widely with elevation differences. Medford, for example, has an
average of three days per year with at least one inch of snow while Sexton

Summit averages 30 inches (OSCS, 2003).

Temperatures in the winter months occasionally fall below freezing, and snow
is common in the higher elevations. The upland portions of many of the
subwatersheds are situated at elevations greater than 3,900 feet amsl

(Table 1-1) indicating that they have the potential to receive a large portion of

their precipitation in the form of snow.
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Table 1-1
Elevation and Precipitation Breakdown for the Subwatersheds
in the Seven Basins Watershed

EIevatlon (ft) EIevatlon (ft) Precipitation (in)
Foots Creek 4411 28.7
Rogue/Galls Creek 1022 4123 25.1
Rogue/Ward Creek 982 4007 28.6
Rogue/Sardine Creek 986 3370 27.9
Lower Evans Creek 985 3995 31.3
Rogue/Sams Creek 1016 3486 26.6
Rogue/Snider Creek 1105 2790 24.6
Evans Creek/Sykes Creek 1157 3694 31.6
Pleasant Creek 1108 4432 39.5
Lower West Fork Evans Creek 1452 4649 42.7
Upper West Fork Evans Creek 1837 5095 48.5
Upper Evans Creek 1452 4777 41.2
ECOREGIONS

The state of Oregon has been divided into ecoregions that have been identified
based on climate, geology, physiography, vegetation, soils, land use, wildlife,
and hydrology. Each ecoregion has characteristic disturbance regimes that
shape the form and function of the watersheds in the region. Ecoregion
boundaries have been delineated by both the U.S. Environmental Protection
Agency (USEPA) and the Oregon Natural Heritage Program (ONHP). The
Oregon Watershed Enhancement Board (OWEB) has generated an appendix to
their Watershed Assessment Manual that describes the ecoregions in the state.
The appendix uses USEPA Level III and Level IV ecoregion descriptions to

characterize patterns within a watershed. The purpose of the descriptions is to

assist watershed councils in interpreting watershed conditions.
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Four ecoregions occur within the SBW. They are:

» Inland Siskiyous (78e);
» Rogue/Illinois Valleys (78a);
» Siskiyou Foothill (78b); and

» Southern Cascades (4g).

The primary ecoregion is the Inland Siskiyous. It encompasses the majority of
the SBW with the exception of the eastern margin. Along the eastern margin of
the watershed, the northern portion lies in the Southern Cascades Ecoregion,
the central portion is in the Siskiyou Foothills Ecoregion, and the southern
portion is in the Rogue/Illinois Valley Ecoregion. The delineation of the

ecoregions is illustrated on Figure 1-3.

GEOLOGY

Regional Geology

The Evans Creek area is in the northwestern part of Jackson County. The
study area lies on the eastern edge of the Klamath Mountains Geologic
Province where it contacts with the Payne Cliffs Formation and the Cascade

Mountains Geologic Province.
The Klamath Mountain Province

The Klamath Mountains Province covers 30,500 km? of Northern California and
Southwestern Oregon, approximately between Interstate 5 and Highway 101.
Ranges in the Klamath Mountains include the Trinity, South Fork, Salmon,
Trinity Alps, Scott, Scott Bar, and the Marble Mountains. Peaks range between
1,500 meters (m) and 2,100 m (5,000-7,000 feet) with some peaks up to

2,740 m (9,000 feet). The province is arranged in four belts with linear bodies
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of ultramafic rocks between the belts. The province is interpreted to be
accreted terranes, foreign bodies of rock that were plastered to the North
American continent in a subduction zone (Orr & Orr, 1999). The area has been

intruded by plutonic rock, ranging from necks to batholiths (Hotz, 1971).

The Payne Cliffs Formation

On the eastern edge of the Klamath Mountains Province lays the Payne Cliffs
Formation, a Tertiary age group of non-marine sandstones, siltstones, and
conglomerates. This formation records both the riverine system that drained
the Klamath Mountains at this time and also the earliest volcanic activity of the

Cascade Mountains (Orr and Orr, 1999).

The Cascade Province

The Cascade Range is a north-south trending chain of volcanoes that stretches
from Mt. Garibaldi in British Columbia to Mt. Lassen south of the study area.
The Province is divided into two groups, the Western Cascades (50 million
years to 5 million years in age) and the High Cascades (less than 5 million
years to less than 500 years in age) (Chesterman and Saucedo, 1984). Rocks

of the Western Cascades are found in the study area.

Descriptive Geology

May Creek Formation

The May Creek Formation is composed of a variety of highly metamorphosed
amphibolite facies metasedimentary rocks such as mica slate and mica schist.
Scarcity of exposures and complex structural relationship require grouping of

diverse rocks into this formation (Bartley, 1955). Rock types include mica

slate, biotite quartz schist, and garnet-biotite-quartz schist as well as quartzite
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and gneiss (Bartley, 1955; Page and others, 1977; Wiley and Hladky, 1990).
Outcrops are usually resistant and blocky and consist of a dense, hard,
greenish gray to medium gray, medium grained schist. The schistocity is not
always apparent in outcrops (Bartley, 1955). As determined in thin section
analysis, the rock contains 43% quartz, 21% andesine, 14% biotite, 12%
clinoziosite, 6% epidote, and 4% accessory minerals (Bartley, 1955). The
formation has a thickness of approximately 1,900 m (Wiley and Hladky, 1990).
A minimum age for metamorphism was determined at 145 million years ago
(Ma). The age of the protolith is unknown (Wiley and Hladky, 1990;
Wiley, 1993).

Amphibolite

A number of authors, including Diller and Bartley, treat the amphibolite as a
phase within the May Creek Formation. Wiley’s scheme divides them into two

formations.

The amphibolite consists of a dense, fine grained greenish black to greenish
gray rock with a silky sheen on the surface (Bartley, 1955). The rock consists
mainly of alternating layers of granoblastic plagioclase and amphibole
(Bartley, 1955; Wiley and Hladky, 1990; Wiley, 1993). The amphibole is almost
always hornblende, but sometime actinolite is found. From thin section
analysis, the rock is approximately 59% hornblende, 35% plagioclase feldspar,
2% clinozoisite, and 1% quartz with trace amounts of accessory minerals such
as sphene, ilmenite, magnetite, pyrite, and phyrrotite (Bartley, 1955). The rock
is often folded isoclinaly and small fault drags and pytgmatic folding are also

found (Bartley, 1955; Page and others, 1977).

The protolith has been described on the basis of preserved textures and bulk
geochemistry as metavolcanic (Wiley, 1993). The parent rock is probably

andesitic to basaltic rock interlayered with fine grained sedimentary rocks

(Page and others, 1977). Donato recognized mafics sills or dikes with relict




Seven Basin Watershed Assessment

porphyritic textures, chilled margins as well as coarse grained amphibolite and
felsic gneiss with relict intrusive textures. Age dates of 145 Ma on the
hornblende give a date of metamorphism (Wiley and Hladky, 1990;
Wiley, 1993).

Serpentinite

These rocks are partially to completely serpentinized periodtite to dunnite that
outcrop as jointed and blocky black to olive gray to dusky yellow green rocks
(Page and others, 1977; Wiley and Hladky, 1990). The soil is brownish red and
supports a distinctive vegetation of mountains mahogany and pine timber
(Bartley, 1955). Metamorphic olivine, amphibole, pyroxene, talc, and chlorite
are common minerals. The age of metamorphism is 145 Ma based on

associated amphibolite (Wiley and Hladky, 1990).

Jurassic Metavolcanic Rocks

These rocks are found along the western edge of the map area in conjunction
with the serpentinite and schist. They consist of metavolcanics, diabase dikes,
and massive gabbro and metagabbro. The metavolcanics are basalt flows and
volcanic breccias while the gabbros are layered and massive. The rocks
contain plagioclase and amphibole and are locally amphibolitized (Page and

others, 1977).
Galice Formation

The Galice Formation is early Mesozoic metavolcanic rocks and shales. It is
mapped as the upper Triassic Applegate group, Jurassic metavolcanics, and
Jurassic Shales by Page and others (1977). The Applegate group consists of
greenish to gray medium to fine grained andesites and basalts. Porphyritic

texture is common as are agglomerates and flow breccias. The sedimentary

member of the Galice Formation is slaty shale with some coarser grained
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material that may be tuffaceous. The Galice Formation also has a
metavolcanic member that is made up of andesite and basalt flows with
porphyritic texture, vesicles, and pillow structures. Tuffs and dacites compose

the uppermost part of this member (Bayne, 1950; Page and others, 1977).

Mesozoic Intrusive Rocks

This formation consists of a two-mica quartz diorite and a hornblende gabbro
(Wiley, 1993). The quartz diorite is equigranular to inequigranular fine to
medium grained rock with a light gray fresh surface that weathers to a
yellowish brown (Bartley, 1955). Quartz, plagioclase feldspar, biotite, and
muscovite are the main minerals but magnetite, pyrite, apatite, sphene, and
zircon are common accessory minerals (Bartley, 1955; Page and others, 1977).
The hornblende diorite is mostly intruded into the amphibolite (Page and
others, 1977). Potassium-argon (K-Ar) dates on micas give dates of 141 Ma
and 138 Ma giving the rock a lower Cretaceous age (Page and others, 1977;

Wiley, 1993).
Payne Cliffs Formation

In the western portion of the mapped area there is a large areal extent of
Tertiary aged non-marine sandstones, shales, coal, and conglomerates of the
Payne Cliffs Formation (Page and others, 1977; Wiley and Hladky, 1990;
Wiley, 1993). Mudstones are gray to grayish green and may contain
concretions and leaves. Coal, lignite, and calcified wood are found in rare
occurrences (Wiley and Hladky, 1990). The sandstone beds are gray, green,
tan, or white and are lithic to arkosic wacke. They locally cross bedded,
laminated, or massive and can be tuffaceous (Bartley, 1955; Wiley and
Hladky, 1990). Pebble conglomerates are clast supported, locally imbricate, or

cross bedded with beds up to S m thick. The clasts are subrounded to well

rounded with an average of diameter of 2 centimeters (cm) and a maximum
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diameter of 10 cm. Wood fragments up to 50 cm in diameter are found. The
clasts are mainly andesite and quartzite, with mafic volcanic, silt and
mudstone, silicic volcanic, and chert clasts are also found (Wiley and
Hladky, 1990). Conglomerate beds occur in many horizons but are limited in
extent. Lateral gradations are very pronounced throughout the formation
(Bartley, 1935). Petrified wood and leaf impressions are abundant and thin
layers of platy, low-grade coal are found locally. Tuff is interbedded with the
sandstones in upper part of formation. The formation has an estimated
thickness of 950 feet in the southern part of area but thins to the north

(Bartley, 1955).

The sediments of the Payne Cliffs Formation is interpreted have been deposited
in shallow fresh or brackish water and the streams that fed these waters.
Some areas were swamps as is evidenced by coal deposits (Bartley, 1955). The
Payne Cliffs Formation overlies the metamorphic rocks with an angular
unconformity. Basaltic intrusions cut through the formation and it is overlain
by basalts and rhyolites. Fossil floras date the formation as Eocene and a K-Ar
date on a dike that intrudes the formation is given as 36.9 + 0.8 Ma

(Bartley, 1955; Wiley and Hladky, 1990).

Upper and Lower Table Rock are two prominent local landmarks located near
the Rogue River between the towns of Sams Valley and Central Point, Oregon.
Local residents commonly refer to the buttes as the Table Rocks. These buttes
stand more than 800 feet above the valley floor and owe their distinctive
morphology to a cliff-forming cap of upper Miocene lava that overlies
sandstone, conglomerate, and mudstone of the Payne Cliffs Formation
(Hladky, 1998). The buttes have vertical faces in their upper portions that
change abruptly to flat tops at their summits. This morphology is distinctive
and unlike the surrounding rounded hills of the area. Figure 1-4 shows the

Upper and Lower Table Rocks with the Gold Ray Dam in the foreground.

Figure 1-5 is Upper Table Rock taken from Sams Valley.
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Lower Table Rock

/ Upper Table Rock

Figure 1-4

Upper and Lower Table Rock with the Gold Ray Dam in the Foreground
(Photo provided by the Linda Davis Collection)

Tertiary Volcanic Rocks

The far eastern edge of the map area is covered by upper Eocene to Lower
Oligocene aged andesites, basalts, rhyolites, and volcanogenic agglomerates
and breccias. The Oligocene aged rocks may be associated with the Roxy
Formation of Hladky (1998) and other lithologies may be associated with the
Colestin Formation (Wiley, 1993).
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Figure 1-5
Upper Table Rock with a Portion of Sams Valley in Foreground

(Photo provided from the Linda Davis Collection)

The basalts are lower Oligocene to upper Eocene in age. They are fine to
medium grained, olive gray to olive black with phenocrysts of plagioclase and
augite in a groundmass of plagioclase. Olivine was found in some samples and
sometimes has altered to chlorite (Bartley, 1955; Wiley, 1993). The outcrops
are blocky with poorly developed columns. Flow breccias and vesicular zones
are apparent (Bartley, 1955). The rhyolite outcrops as brown and gray rock
that includes biotite and quartz phenocrysts with a total of approximately 33%
phenocrysts (Bartley, 1955).
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Tertiary Volcanic Tuffs

At the top of the sequence of volcanic rocks lay two thick layers of volcanic tuff
mapped together. The Mosser Mountain Tuff of Hladky (1998) is lower
Oligocene in age and above that is the Bond Creek Tuff. The Mosser Mountain
Tuff is tan to brown plagioclase feldspar-orthoclase vitric ash flow tuff. There
are very few lithic fragments and the maximum thickness is measured as 36.5
m. The Bond Creek tuff is buff to tan colored and rhyolitic to rhyodacite in
composition. It is a biotite-orthoclase-quartz vitric ash flow tuff with a K-Ar

date of 34.9 Ma. The thickness is approximately 210 m (Wiley, 1993).

Geologic History

The serpentinite, amphibolite, schist, and quartzite are the oldest rocks in the
area. The protoliths of these formations were emplaced in the subduction
trench off the coast of what would become Oregon during Mesozoic time (Orr
and Orr, 1999). The schist and quartzite protoliths, which are interpreted to be
fine to medium grained clastic rocks, were thrust over mafic and ultramafic
volcanic rocks and metamorphism by high temperature and pressure occurred
(Wiley and Hladky, 1990). During the latest Jurassic to early Cretaceous, the
two-mica quartz diorite seen in the area intruded into the schists and

amphibolites (Wiley, 1993).

An angular unconformity separates metamorphic rocks from Eocene age non-
marine sedimentary rocks. This indicates that erosion was occurring in this
area during the Cretaceous (Wiley and Hladky, 1990). Near the base of the
Payne Cliffs Formation, amphibolite and schist pebbles are found showing that
the two rock types were adjacent (Wiley, 1993). The Payne Cliffs Formation
represents non-marine fluvial environments and swamps that were present in

the area during the Eocene. The contact with younger volcanic and

volcanogenic rocks is transitional. The volcanic rocks exhibit lateral variations
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in lithology and texture interpreted to be from lava flows, hot and cold debris
flows, autoclastic breccia, and conglomerate. In the early Oligocene, tuffs

blanketed the area and gabbro dikes intruded the area. A date of 21.9 %

H

0.3 Ma was taken on a sill exposed on Chicago Creek while an age of 36.9
8 Ma was taken on dikes that define high angle faults along Evans Creek

(Wiley, 1993).

SOILS

Figure 1-6 is a soils map for the SBW. As can be ascertained from the figure,
the distribution of soils across the 405 square mile watershed is very complex.
There are literally hundreds of soil types that have been mapped throughout
the watershed and they are too numerous to list in this assessment. A brief
generic discussion of soils for specific areas of the watershed will be presented
here. For a more detailed description of the specific soils units and types
please refer to Johnson (1993). Specific soils types are derived from the host
rock present in the watershed. The rock types in the SBW include
metamorphic schists, gneisses, quartzites, and amphibolites found in
conjunction with serpentinite, granitic intrusions and volcanic flows, breccias,
and tuffs. The metamorphic rock types are mapped as the May Creek Schist,
an amphibolite and the Galice Formation. The May Creek Schist includes mica
schists, garnet-biotite-quartz schists, gneisses, and quartzites. The
amphibolite consists of alternating layers of hornblende and feldspar. The
Galice formation includes a metavolcanic member with an andesite or basalt

protolith and a sedimentary member of shales and mudstones. The granitic

rocks are a two-mica quartz diorite and a hornblende gabbro.
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Seven Basins Watershed Soil Classification Map
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As discussed in the geology section, only the northern portion of the SBW has
been geologically mapped. There is no coverage for the southern portion.
However, the southern section of the watershed is presumed to be composed of

the many of the same types of rocks observed in the northern portion.

The Bureau of Land Management (BLM) described the rock formations and
soils in the Rogue-Gold Hill Subwatershed as being primarily metamorphic
rocks composed of metasediments and metavolcanics (78%) with the remainder
being composed of granitic rocks. The soils that have developed from the
metamorphic rocks are described as being shallow, composed of silts and clays
with variable amounts of rock fragments. Generally, the upper fractured

bedrock has only a thin weathering rind (BLM, 2001).

The soils derived from granitic rocks are generally described as being
moderately deep over decomposed bedrock and are highly erosive because of
low cohesive coarse textured particles. Throughout the subwatershed, granite
is found in discontinuous outcrops (less than two square miles) in the
headwaters of Kane Creek, midslope along Galls Creek, the headwaters to the
Left and Middle Forks of Foots Creek, midslope of Right Fork of Foots Creek,
and the headwaters of Birdseye Creek (BLM, 2001).

The Evans Creek drainage cuts through several major rock types from the
headwaters to its confluence with the Rogue River. The West Fork of Evans
Creek heads in intrusive granitic rocks. As it moves downslope, it enters a
zone of metamorphic rocks mapped as amphibole. Near the confluence with
the East Fork of Evans Creek, it crosses into another metamorphic zone
dominated by schist. Just east of the town of Wimer, Evans Creek crosses into
another intrusive body dominated by granitic type rock. As it continues south
toward the Rogue River, it meanders across bedrock composed of granitic rock

and rocks associated with the Galice Formation. This formation is composed of

shales and metavolcanics. Thus, soils along Evans Creek can be quite varied
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and can be expected to change as the streams move across the various bedrock

units along it length.

For example, the BLM described the soils in the West Fork Evens Creek
subwatershed as 65% derived from granitic rocks, 25% from schists
(metamorphic), and 10% from metavolcanic/metasedimentary rocks. In the
watershed analysis conducted for the East Fork of Evans Creek, the geology
was described as being dominated by metamorphosed volcanic rocks composed
of amphibole and schists. The dominate soils types in this subwatershed were
described as being formed from decomposed schists. The most extensive soils
in the watershed are the Musty and Goolaway soil series. Both are described
as being silty loams, moderately deep (20-40 inches), well drained, and have
water erosion hazard. The Musty soils are skeletal (>35%) rock fragments in
the subsoil over fractured bedrock. The Goolaway soil has a silt loam subsoil
and underlain by weathered bedrock. These soils are prone to slumping and
sliding, particularly on steeper slopes (>60%), and under saturated conditions
(Johnson, 1993). Near the bottom of the watershed the soils are

characteristically deep alluvial silt deposits.

Soils along the eastern margin of the SBW in the vicinity of Sams Valley vary
also depending on the location within the valley. Soils along the western
margin and to the north of Sams Valley are typically derived from metamorphic
parent rock. Those soils in the central and eastern portion are composed
primarily of sedimentary rock such as sandstones most likely from the Payne
Cliffs Formation. Those located furthest to the east are derived from volcanic
tuffs and breccias associated with Tertiary Volcanic deposits located to the east

of Sams Valley area.

The soils in the immediate vicinity of the Table Rock area are derived from
volcanic tuffs and breccias. The soils in the Table Rock out crop complex are

derived from andesite and sandstone. Soils to the north of the Table Rock area

1-20
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are from the metamorphic and granitic rocks located to the north of the Table

Rocks.

A complete description of the soils in the SBW can be reviewed in Johnson
(1993).

VEGETATION

The dominant vegetation zones have been mapped across the SBW. Within the
watershed, 11 vegetation zones have been identified. Figure 1-7 illustrates the
boundaries of the mapped zones. A brief description of dominant species
present, the general ecological conditions, and upper and lower range of
elevation for each zone is provided. The descriptions of the zones are from the
Manual of Oregon Actual Vegetation that was prepared for the Oregon Gap

Analysis Program.

Vegetation patterns within the lower elevation of the SBW are very distinct.
However, agriculture has dramatically altered native vegetation patterns in
many locations across the watershed. The Soil conservation Service described
native vegetation within the interior valleys of Evans Creek as composed of
areas of open grassland or slowly growing Oregon white oak-ponderosa pine
savanna. In areas where soils are deep and well drained they may support
rapidly growing ponderosa pine, mixed oak, and Pacific madrone. Tress
typically found in the watershed include Oregon white oak, ponderosa pine,
sugar pine, California black oak, Pacific madrone, Oregon ash, willow, and
underbrush of common snowberry, Himalyan blackberry, poison oak, Pacific

serviceberry, mountain brome, and Idaho fescue (Atwood and Lang, 1995).
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INSERT FIGURE 1-7 (11-x17)

Seven Basins Watershed Vegetation Map
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The mid-elevation portion of the watershed characterized by Douglas fir-mixed
Pine-Fescue Forest, contain Douglas Fir, sugar pine, and California black oak.
The understory vegetation and grasses are composed of common snowberry,
Tall Oregon grape, whiteleaf manzanita, deerbrush, Idaho fescue, mountain

brome, and baldhip rose.

At higher elevations within the watershed, vegetation is predominately Douglas
fir, along with lesser amounts of California black oak, pacific madrone, canyon
live oak, and sugar pine. In the highest portions of the watershed, vegetation is
dominated by Douglas fir and includes Pacific rhododendron, salal, red
huckleberry, and western hemlock (Atwood and Lang, 1995). Table 1-2 is a

compilation of native species in the Evans Creek drainage.

Many noxious weeds are present throughout Southern Oregon as well as
within the SBW. Noxious weeds are described by the Oregon State Weed Board
as “exotic, non-indigenous, species that are injurious to public health,
agriculture, recreation, wildlife, or any public or private property” (Oregon
Department of Agriculture [ODA], 2003). Noxious weeds are commonly referred
to as invasive or non native species. These plants are usually prevalent in
areas of disturbance such as fires, construction, and the removal of riparian
areas. The Oregon noxious weed list is updated annually. The ODA has a
weed staff which sets statewide priorities for the funding of the control of

noxious weeds and appropriate projects to achieve this.

WILDLIFE

The SBW is located within the convergence of the Cascade Mountains and the
Klamath Mountains, placing it in an area of unique biodiversity and ecological
transition. Many species reside within this transitional area which are

endemic to this part of the state. Wildlife in the SBW includes black bear,
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Table 1-2

List of Native Vegetation Types Present in the Evans Creek Subwatershed
(Atwood and Lang, 1995)

Vegetation Type | Botanical Name | Common Name

Trees Alnus rhombifolia Nutt. | White alder

Franxinus latifolia Benth. | Oregon ash

Populus balsaminifera L. var. trichocarpa (T&G) ‘ Black cottonwood

|
|
|
Brayshaw ‘
Quercus kelloggii Newb. | Callifornia black oak |
Calocedrus decurrens (Torrey) Florin | Incense cedar |
Chrysolepis chrysophylla (Hook.) HJelmgq. | Giant chinquapin |
Pseudotsuga menziesii (Mirbel) Frano | Douglas fir, red fir |
Abies concolor (Gord. & Glend) Lindl. | White fir |
Arbutus menziesii Pursh. | Madrone, Pacific madrone, madrono |
Quercus chyroslepis Liebm. | Canyon live oak |
Acer macrpphyllum Pursh | Big-leaf maple. Oregon maple |
Pinus lambertiana Dougl. | Sugar pine, redwood |
Quercus garryana Hook. | Garry oak, Oregon white oak |
Taxus brevifolia Nultt. | Pacific yew |
Undergrowth Ceanothus velutinus Dougl. | Mountain balm, Sticky laurel |
Ceanothus cuneatus Nutt. | Buckbrush |
Chryolepis semprivirens (Kellog) | Bush chinquapin |
Cornus nuttallii Pursh | Western flowering dogwood |
Adentostoma fasciculatum Holodiscus discolor Chamise Oceanspray

(Hook. & Arnold) Maxim.

Corylus cornuta Marsh var. Californica (A. CC) W. | California hazelnut
Sharp

Ceanothus interrgerrimus Hook. & Arnold Deerbrush, wild lilac

Arctostaphylos Columbiana Piper A. patula Bristly manznaita, Green-leaved
Greene manzanita, White-leaved manzanita

A. viscida Parry

Rhus diversiloba T. & G. Poison oak
Quercus garryana Hook, Brewer oak, or any low growing oak

var. breweri (Engelm.) Jepson

Symphoricarpos albu (L.) Blake Snowberry,
S. mollis Nutt. Creeping Snowberry
Acer circinatum Pursh Vine maple
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black-tailed deer, ring-necked pheasants, blue and ruffed grouse, band-tailed

pigeons, western gray squirrels, rabbit, beaver, mink, and river otter.

Many of the streams in the watershed are spawning and rearing areas for
anadromous salmonids. These species include spring and fall chinook salmon,
coho salmon, and winter and summer steelhead trout (Atwood and
Lang, 1995). Other fish species present throughout the watershed also include
resident rainbow trout, cutthroat trout, carp, redside shiner, klamath small-
scale sucker, mosquitofish, speckled dace, reticulate sculpin, and anadromous

Pacific lamprey.

THREATENED AND ENDANGERED SPECIES

The SBW contains various plant and animal species that are considered
threatened or endangered both on the federal and state level. A list of these
species has been provided by the Medford District BLM Office and can be seen
in Table 1-3.

Table 1-3
Threatened and Endangered Species in the Seven Basins Watershed

Bald eagle Haliaeetus leucocephalus Threatened
Northern spotted owl Strix occidentalis caurina Threatened
Coho salmon Oncorhynchus kisutch Threatened
Vernal pool fairy shrimp Branchinecta lynchi Threatened
Gentner’s fritilary Fritillaria gentneri Endangered

Large-flowered wooly meadowfoam Limnanthese floccosa grandiflora | Endangered

Cook’s lomatium Lomatium cookii Endangered
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Fritillaria gentneri is one of the endangered species found within the SBW. The
BLM has mapped the population distribution of this plant on BLM owned lands
within the SBW in order to gain understanding of its current locations as well
as how to better protect it from further disruption. A map has been provided
by the Medford District BLM Office to depict the general locations of Fritillaria
gentneri populations within the SBW (Figure 1-8). The exact location of
threatened or endangered species is rarely made public in order to better

protect the population.

LAND USE

Private land is primarily used for residence, ranching, and timber. Public
lands are used for grazing and timber harvest in addition to recreation.
Recreation activities which are a significant land use activity on much of the
public lands throughout the watershed. Table 1-4 is a breakdown of major

land uses and Figure 1-9 illustrates the land use designations in the SBW.

Much of the land in the watershed has been used for timber production. Trees
have been commercially harvested from the SBW since the late 1800s. Logging
has occurred on public and privately owned timber lands across the watershed.
Logging activity increased during the 1960s and peaked in the 1970s. Logging
began to decrease in thel980s and has continued to decline through the
present. During this time, extensive road building was conducted opening the
upper portions of the watershed for timber extraction and other human

activities.
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Figure 1-8
Map of Fritillaria Gentneri
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Table 1-4
Distribution of Land Use Within Subwatersheds in the
Seven Basins Watershed

Land Range Land Urban Data
Foots Creek 91.9 6.1 2.0 0.0
Rogue/Galls Creek 69.3 22.1 8.6 0.0
Rogue/Ward Creek 85.0 6.9 8.1 0.0
Rogue/Sardine Creek 80.2 16.3 3.5 0.0
Lower Evans Creek 711 15.1 9.0 4.8
Rogue/Sams Creek 57.5 38.1 4.4 0.0
Rogue/Snider Creek 36.7 571 6.2 0.0
Evans Creek/Sykes Creek 92.2 7.3 0.5 0.0
Pleasant Creek 80.5 8.8 3.8 3.8
Lower West Fork Evans Creek 99.8 0.2 0.0 0.0
Upper West Fork Evans Creek 96.5 0.0 0.0 3.5
Upper Evans Creek 92.0 8.0 0.0 0.0

In addition to forestry, agricultural and ranching have been of important land
uses across the watershed. These activities include the production of hay,
grain, and seed crops as well as the raising beef cattle, poultry, sheep, and the
dairy industry. The majority of the agriculture occurs in the Sams Valley on
the eastern margin of the watershed and in lower Evans Creek valley in the

central portion of the watershed in the general vicinity of Wimer, Oregon.

Farming, ranching, and logging have declined in recent years across the

watershed following a regional trend.

Cattle operations are the number one agricultural commodity in Oregon.
Within the Rogue-Gold Hill subwatershed, cattle operations are the largest
non-forestry agricultural venture. In this subwatershed, 96% of the BLM-
managed lands are allocated to six grazing allotments covering 28,844 acres

(BLM, 2001).
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INSERT FIGURE 1-9 (11x17)

Seven Basins Watershed Land Use Map
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There are no active allotments in the West Evans Creek Watershed. However,
historically grazing has occurred in on several allotments from 1977 to 1990.

The amount of acres was not provided (BLM, 1995).

In the Mid Evans Creek subwatershed, grazing has occurred historically. The
total acreage of all allotment was 77,678 acres. However, the allotment acreage
in the subwatershed was 4,358. The total allotment acreage after 1993 was

799 (BLM, 1994).

Portions of two allotments exist within the East Evans Creek subwatershed.
The total acreage in the subwatershed was 14,348 acres. At the time the
watershed analysis was conducted for this subwatershed no grazing was

occurring on BLM lands within the subwatershed.

Mining has been an important part of the economy in southern Oregon and
specifically the SBW. In the mid 18t century, hydraulic mining began for gold
placer deposits in the streams of the area. By the early 20t century, lode
mining was common for both gold and cinnabar, a sulfide of mercury.
Historically, mining has been a major land use activity throughout a significant
portion of the watershed. Placer mining has accounted for the most of the gold
produced in the area. The earliest mining activity began in the 1850s at the

beginning of the southern Oregon gold rush.

Early operations consisted on hand work using sluice boxes and the rocker or
cradle. Where sufficient water was available, hydraulic mining commonly
referred to as “hydraulicking” was a much more efficient way to work the
gravels. Later, in the early 1900s, dredging became an important mining
technique. Winchell reported that an electric dredge was constructed on Kane
Creek. The dredge had a capacity SO0 cubic yards per 10-hour shift. Power for
the dredge was supplied by Gold Ray Dam (Brooks and Ramp, 1968).

Lode mining was also conducted at various locations throughout the SBW.

This type of mining ranged from “pocket mining” to relatively good sized
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underground mining operations. In 1941-1942 there were 11 active gold mines

and prospects working in watershed.

Quicksilver (mercury) operations occurred in the northeastern portion of the

watershed. In the early 1940s, mercury prices were $192 per 76 pound flask.

Several limestone quarries for cement manufacture and lime products are

located in the vicinity of Gold Hill, Oregon.

Tremolite asbestos was mined near the town of Asbestos, Oregon in the
northeastern portion of the watershed. The location of many of the mines in

the watershed is illustrated on Figure 1-1.

Gold mining stopped during World War II and never recovered. The highest
output in the area was in 1940 and has dropped steadily to a negligible
amount after 1965. Today, most mines are lode mines for gold with some for
copper, manganese, cinnabar, and chrome. Additionally, gravel and quarrying

operations are found in the area (Atwood and Lang, 1995).

LAND OWNERSHIP

The SBW includes a mix of public and private lands. The ownership is split
between public and private lands (Figure 1-10). There is very little state or
Forest Service Land in the SBW. The northern portion of the watershed is
predominately BLM land while the areas around Wimer, Oregon and Sams
Valley are mostly private land. Table 1-5 lists the ownership of lands in the
Mid Evans Creek, West Evans Creek, East Evans Creek, and Rogue-Gold Hill
subwatersheds based on BLM data. Table 1-6 lists the distribution of

ownership for the entire SBW.
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INSERT FIGURE 1-10 (11x17)
Seven Basins Watershed Land Ownership Map
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Table 1-5
Distribution of Land Ownership in Four Subwatersheds in the Seven
Basins Watershed Based on BLM Reports

(VE
Forest Boise Other
Subwatershed BLM Service [ Cascade Woodlot JPrivate
. 14,520 2,400 4,080 160 8,450 4,370
Mid Evans Creek 33,980 (42%) 0 7%) (12%) (<1%) 0 (25%) 0 (13%)
21,310 160 15,900 640 160
West Evans Creek 38,170 (56%) (<1%) 0 (42%) 0 2%) 0 (<1%) 0
7,863 896 2,757 8,143 41 1,199 237
EastE k 21,1 ' ’ ! !
ast Evans Cree 8 a7y | @%) | (13%) | (39%) 0 (<1%) 0 T%) | (1%)
. 15,494 25,534
Rogue-Gold Hill 41,029 (38%) 0 0 0 0 0 0 (62%) 0
59,178 1,056 5,157 28,123 160 681 8,450 26,893 | 4,697
Total A 134,31 ’ ’ ’ ’ ’ ’ ’
otal Acres 3318 sy | <1%) | @%) | @1%) | <1%) | <1%) | 6%) | (20%) | (@%)

From BLM 1994, 1995, 1996, and 2001.
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Table 1-6
Distribution of Land Ownership for All
Subwatersheds in the Seven Basins Watershed

5,899 10,599
Foots Creek 16,497 (36%) (64%) 0.0 0.0
5,227 13,346
Rogue/Galls Creek 18,572 (28%) 729 0.0 0.0
6,297 8,250
Rogue/Ward Creek 14,547 (43%) (57%) 0.0 0.0
. 8,286 10,814
Rogue/Sardine Creek 19,099 (43%) (57%) 0.0 0.0
5,540 16,211
Lower Evans Creek 21,750 (25%) (75%) 0.0 0.0
4,617 13,459
(o] (o]
Rogue/Sams Creek 18,076 (26%) (74%) 0.0 0.0
. 3,414 25,126
Rogue/Snider Creek 28,541 (12%) (88%) 0.0 0.0
11,541 12,283
Evans Creek/Sykes Creek 23,823 (48%) (52%) 0.0 0.0
10,320 17,118
Pleasant Creek 27,437 (38%) (62%) 0.0 0.0
11,746 11,220
Lower West Fk Evans Creek 23,146 (51%) (48%) 0.0 91
9,606 6,266 140
Upper West Fk Evans Creek 16,012 (60%) (39%) 0.0 (0.87%)
11,178 19,247 38.3 649
Upper Evans Creek 31,112 (32%) (62%) (0.12%) (2.1%)
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Max Bennett, OSU Extension Service
David L. Graham, EMS
Reviewed by:
Katie M. Mosser, EMS

INTRODUCTION

This chapter provides a brief history of the SBW and discusses major land use
activities that have had an impact on the watershed. This chapter is a
summary of two larger documents that were prepared as part of the watershed
assessment. The portion of the chapter dealing with indigenous peoples,
mining, and agriculture were taken from a document prepared by Linda Davis
of the Seven Basins Watershed Council. The entire document entitled, “Seven
Basins Watershed Historic Conditions” is provided in Appendix A. The portion
of this chapter related to logging activities is excerpted from a more lengthy
document prepared by Max Bennett, OSU Extension Service entitled:
“Vegetation of the Seven Basins Watershed: A Brief Environmental History.”

This document is also provided in its entirety in Appendix B.

INDIGENOUS PEOPLE/NATIVE POPULATIONS

It is estimated that humans have been present in southwest Oregon for at least

10,000-12,000 years, and possibly earlier (LaLande, 1982). Beckham estimated
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the total Native population living in southwestern Oregon at the time of Euro-

American contact at about 10,000 people (Beckman and Dow, 1971).

Though, there is little definite information as to where they came from,
archaeological research seems to indicate that the natives of the Rogue Valley
may have migrated into the area from the Plateau. Radiocarbon dating of
archaeological sites including Cascadia Cave in the western Cascades, the
Marial Site in the Rogue River Valley, and several localities along the Long Tom
River west of Eugene is between 6,000-10,000 years old. A long-standing way
of life focused on hunting and root crops is indicated by the stone tools and

charred plant remains at the sites (Buan and Lewis, 1991).

4

According to various authorities, the “Rogue Rivers,” called themselves Lo-to-
ten, Tutatamy, Totutime, Tootouni, Tootooton, Tutoten, Tototin, Tututna, and
Too-too-na; all of which may be regarded as the same word, uttered variously
by individuals of different tribes, and reproduced in writing in varying ways as
well. Tribes of restricted numbers frequently called themselves by the name of
their chief (Wailing, 1884). They lived in small, independent villages in semi-

subterranean plank houses.

Much has been lost of the primitive history, culture, and arts of the native
people of the Rogue Valley. There are a few official government reports dealing
with their language and a limited account of their life and customs to tell us of
this now vanished people. It is a limited history that has been maintained, for
the most part, by incidental segments of the accounts of their extended and
bitter struggles with Euro-American’s. In the early 1900s, linguists and
ethnographers began interviewing the last of the Takelma. From these
interviews comes much of our information on the life and customs of this

vanished people.

It is believed that they were a relatively friendly and peaceful people; until their

homes were threatened and their lands and women taken from them by Euro-
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Americans. According to Genaw (1988), the Indians that lived around the
valley could be very aggressive. If a neighboring tribe blocked a stream and
prevented salmon from reaching another tribe, it could be a cause for war.
There is also information that suggests that there was occasional warring with

the Shastas located to the south.

The land use of the hunters and gatherers was closely related to their
subsistence economy. They followed the food sources and the settlements
moved with the seasons, except where staple resources were available most of
the year. Meadows and wetlands that provided abundant wildlife were
preferred to steeply inclined canyons. Winter settlements were mainly located
along the river. Summer encampments tended to be in the upper elevations for
hunting and gathering seasonal crops. Villages were usually dispersed to
maximize the food sources. The native groups had similar economies, though
their environment provided food specialties. Presence of grinding tools
indicates subsistence partially based on wild roots, seeds, and vegetables

(Follansbee and Pollock, 1978).

Before Euro-American contact, horses were evidently unknown to the people
west of the Cascade Range of Southern Oregon. From Ogden’s 1827 trek along
the Rogue River, he deduced that from their awe-struck reaction to his
brigade’s mounts the natives had never before seen such animals. The native
people were quick to see their usefulness and soon took advantage of the
increased mobility offered by the beast. The native people of southwestern
Oregon soon acquired a reputation among Euro-American trappers as

accomplished horse thieves (LaLande, 1991).

The Takelma, whose name (Da-agelma-an) means “those living alongside the
river,” lacked a written language which limits any record of their history. Much
of the information we have today is the result of linguists, ethnographers, and

anthropologists. Sapir, Harrington, and Drucker were the primary

ethnographers who researched the Takelma language (Jackson County, 1980).
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Edward Sapir’s research took place around 1906. His knowledge was based on
interviews with Mrs. Frances Johnson who was one of his primary sources of
information. By that time, the Takelma language was spoken by only three or
four older women in the region. Frances was one of the last surviving Takelma

Indians living on the Siletz Reservation (Gray, 1987).

John Peabody Harrington interviewed Mrs. Frances Johnson about twenty-five
years after Sapir. She was his primary source of information on the Lowland
Takelma. Molly Orton or Orcutt who spoke the Upland or “Table Rock” dialect,

was his primary source of information for that group (Gray, 1987).

Philip Drucker’s source of information was also Molly Orton for the areas
around Table Rock and eastward in the Bear Creek Valley. According to
Drucker, Molly was the last member of her people to have any recollection of

the old culture (Gray, 1987).

The Tribes and Their Territories

Upland Takelma or Lat-ga-wa

In describing the territory of the Upland Takelma, Edward Sapir in his 1907
article on the Takelma noted: “they dwelt further to the east of the Lowland
Takelma, occupying the poorer land of the Upper Rogue, east say of Table Rock
towards the Cascades and also in the neighborhood of the present town of

Jacksonville” (Gray, 1987).

The hunting and gathering of the Upland Takelma relied less on fish than the
Lowland Takelma. They would fish for salmon when the water was low near
Table Rock. The women split, dried, or pulverized the fish to be put up for later

use. Vegetable foods in their diet were acorns, pine nuts, grass seeds, and

camas. Deer, rabbits, and other game were hunted or snared. Protein
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supplementation in the diet included caterpillars, yellow jacket larvae,

grasshoppers, and snails (Follansbee and Pollock, 1978).
Lowland Takelma

The Lowland Tekelma’s territory extended westward from Gold Hill and
Jacksonville along the northern bank of the Rogue River to Galice Creek
(Gray, 1987). Their diet consisted of fish, meat, berries, acorns, and roots. The
men often used snares for elk, deer, and antelope. Important foods derived
from the water were salmon and trout species, crawfish, and freshwater
mussels. They built fish weirs and dams of interwoven Ceanothus or
“buckbrush” that helped them trap and harvest the river’s abundant salmon
and steelhead and to contain the fish for easy spearing. They also speared
salmon by torchlight. Trout were caught using branches to beat the water
driving them into pools where they were scooped out. Clubbing was also a
method often used to kill animals or fish, after driving them into a fenced or
netted area. The club was also the main weapon used on an enemy

(Follansbee and Pollock, 1978).

Carbohydrates were supplied by acorns, bulbs, and roots, while seeds and nuts
provided source of fat. Fruits such as berries were used as a sweetener and
condiment to improve palatability. In the Rogue Valley, the acorn of the
California Black Oak (Quercus kelloggii) was much preferred to that of Oregon
white oak (Quercus garryana) (LaLande, 1991). A staple of the Takelma
vegetable diet, the camas bulb, was dug with a sharpened and fire hardened
stick of Mountain Mahogany or deer antlers. Manzanita berries were pounded

into flour and mixed with pine nuts (Follansbee and Pollock, 1978).

Fire was the main tool used by the Takelma for agricultural practices; it kept

meadows clear, and fostered seed and root growth. Journals of early travelers

through the Rogue Valley reported a valley often filled with smoke
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(LaLande, 1987). Controlled burns were usually conducted by women who

apparently specialized in this activity.

Twice a year, south facing slopes were burned to maintain grassy areas, and
replenish meadows for wildlife and hunting, to clear trails, and maintain open
areas under the forest canopy, and to fertilize new growth of plants and
shrubs. The fires were of low intensity and rarely burned more than a few
acres. A large fire may have burned a few hundred acres at the most. The fire
reduced overall fuel load of the forests, by removing the combustible
underbrush (Boyd, 1986). The only plant cultivated by both of the Takelma

groups was tobacco, which was grown on land cleared by burning.

The Lowland Takelma had five basic shelter types: a semi-subterranean winter
dwelling, the bark structures of the poor people, the man’s sweathouse, the
women’s sweathouse, and the summer brush shelter. The rectangular winter
dwelling was excavated to about one and a half to two feet and had a smooth
stamped floor. There were four corner posts with connecting crossbeams. The
walls were split sugar pine boards placed vertically between the crossbeams on
the floor. Above the cross beams was a ridge post supported by two forked
posts. The rectangular door, made of several pieces of lumber, was above the
surface of the ground and had a dirt ramp for access. Inside a ladder stretched
from the door to the center of the lodge, where the fire was located. Brush
fences were planted and used as windbreaks around villages (Follansbee and

Pollock, 1978).
The Rogue Bands

According to the best evidence, about 600 native people lived along the Rogue
River between Table Rock and Evans Creek in the early 1850s. They were
broken into tribal communities based on importance and all owed a quasi-

allegiance to Joe and Sam (brothers), co-chiefs of the Table Rock band

(Wailing, 1884). They were the most dominant, largest. and wealthiest of the
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seven bands of Rogues living around the Rogue Valley. Sam’s winter residence

was about where the town of Gold Hill now stands (Genaw).

Wailing (1884) described the setting of the Table Rock bands being “in the
midst of a pleasant country fruitful in game, roots, seeds, and acorns, while in
the river, at the proper season, salmon swarmed by the thousand.” They
derived an easy and abundant living from their advantageous surroundings
and were the dominate band of the tribe. Their number probably reached 500
at one time. In addition, there were quite a number of Indians of other tribes
settled within the valley and through some consideration of Indian polity, gave
their adhesion to the Table Rock chiefs and were in effect a part of their people.
This band was ever regarded with jealousy by the whites until their removal to

a distant reservation in 1856 (Wailing, 1884).

The “Contact Period”

“Southwestern Oregon’s Contact Period,” lasted from the mid-1770s to the mid-
1850s” (LaLande, 1991). Hudson Bay Company employee, Peter Skene Ogden
led a trapping expedition into the Rogue Valley and southern Oregon in 1827.
In February of that year his party camped along the Rogue River and he
recorded some of his observations of the native people. Ogden’s journal reports
that over 1,500 pelts were taken from the Applegate area. As trapping
continued over the next decades, the decline of beaver began to alter the
stream side and aquatic environment. This produced stream channelization,
less channel complexity, and reduced the quality of habitat for fish

(LaLande, 1987).

With the opening of the Emigrant Road through the Southern Oregon region in
1846 and the California gold rush of 1849, the Rogue River Valley became a

thoroughfare of ever increasing travel. Many of the travelers going south
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rushing to the gold fields of California, didn’t want to waste time by stopping to
deal with any difficulty with the natives.

Circa 1830-1856 Exploration, Gold Rush and Indian Wars

A land giveaway of 2,500,000 acres, referred to as the Land Act of 1850,
brought thousands of settlers to Oregon and the Rogue Valley. Gold was
discovered in 1850 on Josephine Creek (a tributary of the Illinois River) and in
1851 on Rich Gulch near Jacksonville. By March, word had leaked out of the
large strike and miners flocked in from every direction increasing the
population by mid-summer to around a thousand persons. The completion of
the Yreka to Umpqua Road connecting the county with California to the south
and Douglas County to the north led to an influx of settlers. The flood of
outsiders coming to the region, was to lead to the beginning of prolonged period

of “Indian troubles,” that would continue from 1851-1856.

Robison (1943) points out that “One factor often overlooked in explaining the
Indians' adjustment to white neighbors is that though they had seen white
people pass through their region for twenty years, occupation of the region
occurred, figuratively speaking, overnight.” There was little time for the native
people to make gradual adjustment to the new relationship with the whites

they were faced with for the first time.

Jackson County government began with the appointment of the first county
officials in March, 1853. These officers included three county commissioners,
a county clerk, a sheriff, a prosecuting attorney, and a treasurer. An assessor

and surveyor were added later.

The miners or settlers who flocked to southern Oregon gave little consideration
to securing title to the land from the native people. As the farmers cultivated

the land, it caused destruction to native people’s sources of plant foods. The

miners had operations along every stream of the region and it began to affect
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the supply of fish. After the treaty of 1853, the discontent of the Indians was
found to be largely among those hill tribes. This discontent was mainly toward
the miner in the mountains who regarded his time there as being of a
temporary nature, as compared to the farmer in the valleys who expected to

make a permanent home in the area (Robinson, 1943).

Euro-American Foray

The hostilities of 1853 lead to the signing of a Treaty near the “Table Rocks” in
September of that year. The event was described “As the Indian and volunteer
forces moved down into the valley, each keeping strict watch on the other.”
The ground chosen for the council was on the south side of Rogue River. The
Indians make their encampment on an elevation directly opposite the cliffs of
Table Rock and General Joseph Lane in the valley one mile distant. The camp
was selected by Lane and was near the location of present day Bybee Bridge, at

the time called Hailey’s Ferry.

The majority of the area in which the SBW encompasses was the area that
would be a temporary reservation. A Fort was built across the river from the
reservation. It was named for General Joseph Lane. Fort Lane was built and
used by the U.S. military from 1853-1856. The fort served mainly as a
protection for the native people from the Euro-American settlers. Chief Sam’s
tribe sought protection there several times (Wailing, 1884). Its location was in
the southern part of the north eastern quadrant of Section 19, Township 36

South, Range 2 West, across the river from Lower Table Rock.

MINING

The first gold boom in Oregon ended about 1870, but it had been strong

enough to attract people with diversified talents so that other industries such

as farming and raising cattle cushioned the shock. In addition, the gold rush
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was responsible for the early entry of railroads into the State, and this

hastened the growth of cities and provided a more stable economy.

The Klamath Mountains of western Oregon were broken into valleys, mountain
ranges, and hills that were densely wooded in the 1850s and 1860s, with
numerous streams of varying sizes, all or most all of which flowed into the
Rogue River. The Gold Hill mining district was located in the Klamath
mountains between latitude 42°23' north and 42°43' north and longitude
122°47' west and 123°15' west, in northwestern Jackson County. Placers were
worked in the district as early as 1853, but the big strike occurred in 18359
when lode gold was discovered. The Oregon Department of Geology and
Mineral Industries officially recorded the amount gold taken from the Gold Hill
pocket as $700,000 of which $400,000 was taken out in the first year. At 1990
prices, that same amount of gold would be worth $15,312,500 (Department of
Geology and Mineral Industries [DOGAMI], 1943).

The impact of mining can be found across the SBW. Placer mining, dredging,
and hard rock mining took place along nearly all the creeks, surrounding
hillsides from Sams Creek west. Mine shafts, tailings, residence sites, and

water ditches are remnants of past mining activity in the SBW.

Geological Resources

In the stories of their travels, early explorers hinted that experienced miners
might find precious metals in the “northwest country.” The writings of
Bonneville, Father De Smet, Fremont, and Lewis and Clark describe geological
formations favorable to the discovery of precious metals. Reverend Samuel
Parker devoted an entire chapter of his journal to describing the geological
formations of the Oregon country, including a list of minerals already

discovered and he expressed his belief that gold and silver would probably be

discovered at a future date (Spreen, 1939).
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Aggregate

Construction materials such as sand and gravel, quarry stone, and clay have
been mined within the watershed. Like other minerals, these materials can be
mined only where they occur naturally. Limitations on production include
hauling distance, weathering, thickness of overburden, and necessary
specifications of the intended use. Other conflicts and constraints include
noise, dust, increased turbidity, and preservation of fish spawning areas
(Mason, 1977). Most of the current aggregate mining in the SBW is near the
railroad and the Rogue River and not far off Interstate 5. Aggregate activities
are in operation at sites near the Rogue River, off Table Rock Road, Modoc
Road, at Tolo, on Kirkland Road, and west of Gold Hill past Rock Point on
North River Road.

Metallic and Nonmetallic Minerals

The history of mining activity for most of the metallic and nonmetallic minerals
shows a piece-meal production under a variety of economic and technological
conditions. The experience of miners has shown that the gold veins of Jackson
County are “spotted.” Gold and silver have had a history of ongoing mining
and there are probably quantities and grades still present and able to be
mined. Minerals with moderate potential of future development based on past
production include clay, chromite, copper, lead, zinc, and tungsten. However,
known deposits are not large enough to compete with outside sources
(Mason, 1977). According to Mason (1977) mercury with molybdenum, nickel,
platinum, manganese, and cobalt have a low probability of future development
due to outside completion and poor record of discovery. However, mercury has

a history of being mined in the SBW on Evans Creek, at Spikenard, on

Cinnabar Mountain, and in Ramsey Canyon.
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The History of Gold Mining in Seven Basins Watershed

Spreen (1939) described how the gold was carried and deposited in the
streams. “The streams having the Rogue River as the parent stream, with their
generally rapid current were responsible for the presence of gold at the spots
where the prospectors and packers found it. The currents, with their eroding
action, wore away the parent rock, broke it up and carried the fragments down
their courses until compelled by a change to a less steep gradient to drop this
material. In the passage of years it was often covered by sedimentary deposits
brought down by floods, perhaps to be uncovered again by a later flood. The
gold deposits in southwestern Oregon were the results of ages of weathering of
rock, floods, and sedimentary deposit which often reached a considerable

thickness.”

During the fall of 1852, gold was discovered on Foots Creek, fifteen miles west
of Jacksonville; at Willow Springs, five miles north of Jacksonville; and at
Pleasant Creek in the northern part of the county. However, hostility from the
native people resulted in curtailment of mining activities in these areas until

after 1856.

The first gold was found in streams and the early miners of southern Oregon
operated small placer mines using the simple mining devices (Figure 2-1). A
placer is an alluvial deposit of sand and gravel containing gold in particles large
enough to be obtained through washing. Placer mining requires the use of
water to extract the gold from the gravel. This method is based on the fact that
gold is heavier than the accompanying rock debris and will work downward
with agitation. Running water is needed to wash away the debris. One person
operating with a pick, shovel, and pan could do well in a rich area. This type of

small operation was much less detrimental to the environment than what was

to follow.
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Figure 2-1
Small Placer Operation in the SBW During late 1800s

(Photo #14973 provided by the Southern Oregon Historical Society)

When rockers and long-toms were used, the streams were often diverted for a
short distance. The rocker or cradle took two people to operate. It was a box
like device mounted on rockers with one open end. It could handle from three
to five cubic yards of earth in ten hours. A lot of fine-grained gold was lost with

this method (Spreen, 1939).

Between October 1856 to June 1880, 5,438 mining locations were operating in
Jackson County. Of these, 16 were copper, one tin, 124 were cinnabar, and
the rest gold and silver. There were 1,221 conveyances of mining claims and
133 transfers of water ditches and rights during this same time. Claims in the
SBW were as follows: Willow Springs, 785; Gold Hill, 361; Gall’s Creek, 95;
Foot’s Creek, 288; Evans Creek, 115; and Sardine Creek, 132 (Wailing, 1884).
By the 1860s, hydraulic mining had been introduced in southern Oregon. This
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form of mining greatly increased the amount of gravel that could be worked at
any given time. Up to 1,500 cubic yards of tailings were dumped into the
watercourse daily. This type of mining also required a great deal of water,
capital, skill, and labor. Long flumes to span deep gulches had to be built;
many miles of ditches had to be constructed, reservoirs were erected,

thousands of feet of piping lain, and giants and other machinery set.

In the 1870s companies were organized and they hired groups of Chinese
labors to build the long ditches and flumes necessary to operate the large
hydraulic placer mines. This method allowed larger volumes of lower valued
gravels to be worked at a profit. Pressurized water from a pipe or hose was
used to expose gold deposits by scouring away hundreds of cubic yards of
earth per day (Figure 2-2). The water washed the sediments into sluice boxes
where the gold amalgamates were collected with the use of Quicksilver
(mercury). The miners were able to remove the soil and uncover the gold faster
with these methods. However, they had a more drastic effect on the land,
waterways, and water quality than the small placer mines of the earlier decade.
By 1865, all the placer deposits known today had been discovered. The cost of
freight and supplies determined if a placer was worked. At least one half ounce
of gold per day was needed from a placer to cover expenses; only the coarse

gold was removed leaving the finely powered gold (McKinley and Frank, 1996).

As the richer placers were being exhausted, some miners began to search for
other sources of the gold. Many rich deposits of gold ore were discovered.
Prospecting for the lode began as early as 1859 on the Gold Hill. Five quartz
claims were filed at 3 p.m. on 13 January 1860, called the “Emigrant Lead”
situated on the North side of the divide running towards Big Bar on Rogue
River Southwest one-quarter of the Northeast one-quarter of Section 14,
Township 36 South, Range 3 West. It was situated at the 2,000 foot elevation.
As described by Libbey (1943), “the outcropping rock was so full of gold that it

could scarcely be broken by sledging.” People began to file clams until 10 p.m.
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Figure 2-2
Placer Mining along Pleasant Creek, circa 1899

(Note Impacts to Stream Channel and Riparian Areas)
(Photo provided by the Woodville Museum)

that night. Soon there were about 150 claims taking up the whole side of the

mountain (Genaw, 1988).

The process to recover gold from its ore depends primarily on the mineralogical
character of the ore. Initially, the ore needs to be crushed and finely ground.
Water or horse/mule powered arrastras were built in the early days to grind
the ores. The initial step in the extraction of free gold and/or gold-bearing
sulfide minerals from the finely ground ore was by amalgamation, flotation,
cyanidation, jigging, table concentration, or a combination of these processes.

Free gold recovered by amalgamation or cyanidation was sold as bullion and
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sulfide concentrates were usually shipped to a smelter (Brooks and

Ramp, 1968).

The Rogue River and its tributaries have produced a large amount of placer
gold. However, after a time the gold mining industry in southwest Oregon saw
a decrease in production. Placer mining activity in the early 1900s began to
increase when bucket line dredges were developed and came into use replacing
small hand-operated equipment (Figure 2-3). The dredges worked the deeper
stream gravels and were able to open large areas of very rich ground as well as
make a profit working the lower grade deep stream placers. Foots Creek was
dredged in 1903 and Kane Creek was dredged in 1908. Dredges also operated
on parts of Sardine, Sykes, and Pleasant Creeks. Dredging operations

continued to some extent in southern Oregon until the 1940s (Mayo, 1994).

R

B bk

Figure 2-3

Dredge Operating on Pleasant Creek During the Early 1900s
(Photo #18585 provided by the Southern Oregon Historical Society)
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Oregon’s gold mining and production declined sharply in the 1920s.
Southwest Oregon saw a steady decline in gold production between the years
1906 to 1934 except for a small increase after World War I. The Great
Depression brought renewed interest in mining activity to southern Oregon
when labor and material costs were back in line with gold prices (Mayo, 1994).
Job opportunities in the 1930s were few and far between and many took to the
streams in search of gold. The small scale mining became a means of
economic survival for many. Federal money was used by the Jackson County
court to provide a three-day class in “gold mining techniques” for indigent
families in hopes of easing the pressure on the county relief funds

(LaLande, 1980).

More efficient dredges and improved methods in quartz mining plus an
increase in the price of gold from $29 per fine ounce to $35 in 1934 were
factors that lead to a steady increase in the regions gold production. In 1940,
the gold yield in dollars was $1,053,395 for a single year. It was during this
era that the Oregon Department of Geology required miners to construct
settling ponds, which greatly reduced downstream sedimentation

(Rivers, 1963).

Placer and lode mining have both seen rise and fall patterns. As mining and
milling methods improved the production of lode gold increased until 1942.
With World War II, the U. S. government put a stop to all gold mining as non-
essential to the war effort. Some mining equipment was even shipped to the
Soviet Union (Mayo, 1994). The cost of running a mine increased after the war.
Material and labor cost prohibited many mines from reopening. Many
operating plants had deteriorated because of the length of time the mines were
left abandoned and neglected. Mining in Oregon continued to decrease from

1942 to practically nothing by 1965, except for a peak in 1947, which was

comparable to 1907-08 production (Brooks and Ramp, 1968).
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During the period of lean years, a few miners eked out a living working both
lode and placer mines. An interest in gold mining was revived as mining laws
changed. Private ownership of gold bullion was allowed and the price of gold

was allowed to follow market demands as it rose and fell.

Technology opened up a new form of gold mining. Skin and scuba diving was
combined with a suction type gold dredge and sand, gravel, and gold were
suctioned up from the steam bottom. Some of these dredges have a suction
hose up to twenty-four inches in diameter and are capable of working many
feet under the water surface. A floating sluice box is used to process the sand

and gravel (Mayo, 1994).

Cinnabar was found in the “Meadows” area of the Gold Hill district in 1878.
Local production was sold locally to the placer-gold miners in the vicinity.
Limited records are available regarding the production of quicksilver from the
area. Based on data presented in Schuete (1981), 65 flasks were produced in
1887, 32 flasks were produced in 1888, and 20 flasks were produced in 1889.
The largest cinnabar mines in the SBW were the War Eagle, Chisholm, and

Dave Force mines.

Other minerals that were mined were copper at the Cartinell Mine. It was
discovered in 1902 in Section 9, Township 34 South, Range 4 West. Chrome
was mined on a tributary of Pleasant Creek, Boulder Creek, Section 3,
Township 34 South, Range 3 West. Manganese was found in Section 6,
Township 35 South, Range 3 West. Foster & Grunnells Mining Maps show
several coal deposits northwest of Asbestos, in Township 33 South, Range 2

West (DOGAMI, 1943).

AGRICULTURE

The native people of the watershed used fire for agricultural purposes to keep

meadows clear and to foster seed and root growth. It was also used in the
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harvest process of tarweed seed. After the area where the plant grew was
burned it was harvested by walking through and hitting the seed heads, with a
stick, and gathered into baskets. Tobacco was the only plant grown by the
native people of the area. Land was also burned before cultivation and

planting of tobacco (Follansbee and Pollock, 1978).

Alonzo A. Skinner, government Indian agent, was among the first to select a
donation land claim in the Rogue Valley. His claim was southeast of Table
Rock, where he constructed a log home. James Kennedy and Nathaniel Dean
settled at Willow Springs. Enoch Pelton and James Bruce selected donation
land claims along Snider Creek and began cultivating grain and raising hogs.
Others selected the fertile land close to the river near Table Rock to farm.
Further west on the south bank of the Rogue, the Birdseye and Savage families
began farming on the fertile river bottom soil. The basic food supply was
provided by dairy cattle, and newly planted potatoes, corn, cabbage, and other
vegetables grown in the gardens. Wheat, oats, and barley were planted as soon

as possible and would feed people as well as livestock.

The family farm was usually diverse and fairly self sufficient. They raised their
own chickens which supplied them with eggs and meat and a family cow
furnished their milk and butter. Corn, wheat, rye, oats, barley, potatoes, and
hay were their best income crops (Figure 2-4). Nearly everyone raised a
garden. Family orchards were planted and made up of many varieties of

apples, pears, peaches, plums, cherries, grapes, and berries.

Water posed a problem to the farmer in the SBW and vicinity, not only if there
was too much but, also if there was too little. The Democrat News reported on
the dry weather: “Dry weather-This summer has proven the driest of the many
dry summers we have ever witnessed in Southern Oregon. Streams that were
never know to dry up before have quite failed this season, and as a

consequence, farms and gardeners complain of a deficiency of water for

irrigation. All kinds of vegetation are burning up for want of water, and even
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Figure 2-4
Grain Harvest in Evans Valley, circa 1900
(Photo provided by the Woodville Museum)

the fruit crop is destined to suffer greatly from the same cause. We understand
that the plum crop is ‘gone up’ in some parts of the valley.” (Democrat
News, 1869).

Willow Springs, the Sams Valley area, including Beagle and Table Rock,
became noted farming communities. The farmers were becoming fairly
prosperous, commanding a good price for their grain. Farming was often a
cooperative effort among neighbors and harvest often became a community
project. What one farmer didn’t raise another did. Barter and trade of a skill

or product was often exchanged in lieu of cash.
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By the 1860s there were eight large flour mills in the Rogue Valley, and the
processed grain was even transported out by pack animals and wagons
(Follansbee and Pollock, 1978). In northwest Jackson County there was the
Daily’s mill in Eagle Point (Butte Creek Mill), the Houck mill at Gold Hill, or the
Welch Mill in Central Point where farmers took grain to have it ground into
flour. The farmer usually ran the grain through a fanning mill to remove the

chaff before taking it to the flour mill (Figure 2-5).

Figure 2-5
Harvesting Grain on the Neathamer Farm in Evans Valley, circa 1899

Steam Powered Thrasher being used to Harvest Grain
(Photo provided by the Woodville Museum)

The early agricultural effort of the Rogue valley farmers was very important.
Thousands of miners depended on the wheat raised locally. Local farming was
very lucrative during this period. Transportation of produce and commodities

into the area was costly, being brought in via packers and freight wagons. This
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gave the local growers an edge over wheat imported from other areas. Wheat
was grown as a favorite crop along with barley, rye, and oats. In the 1880s two
factors effected local agriculture, the coming of the railroad and the decrease in

mining.

Many prospectors moved on to the gold strikes in Alaska and other areas.
Those who stayed continued to mine the south bank tributaries of the Rogue,
Sardine Creek, and Evans and Pleasant Valleys where they often combined
mining and farming. The same ditches that were used in the winter for placer

mining were sometimes used in the summer for irrigation.

In 1887 the railroad was completed. Within the SBW area there were depots at
Tolo, Gold Hill, Ray Gold, and Woodville, to handle passage and freight going
both north and south. With the railroad came the opportunity to export
agricultural products. However, the railroad also brought competition from the

outside as crops were shipped in at a lower price.

In Jackson County a period of economic expansion began by 1910. The
development of the pear orchard industry in the Bear Creek Valley had much
to do with the boom. Donation Land Claims were subdivided into tracts of
newly planted orchards and many new homes were built. This posed a need
for additional water for both domestic and agricultural purposes

(LaLande, 1991).

The new orchards were being planted, some with irrigation, others without.
Fruit such as pears, apples, cherries, and peaches were planted at Rogue
River, Rock Point, Table Rock, Sams Valley, and of course other areas of the
Rogue River Valley (Figure 2-6). Mrs. Amelia Frierson left a diary that made
mention of an irrigation ditch, indicating that they probably had water at Table
Rock, as early as 1896. The project that brought irrigation water from the
Rogue River is credited to Mr. R. E. Drum for having promoted it (Leavitt).

2-22
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Figure 2-6
Fruit Harvest in an Orchard Located Along the Rogue River Near
Table Rock

(Photo provided from the Fredenburg Collection)

Post World War II, there was a shift from the farm to the timber industry. The
1960s and 1970s experienced the Back-To-The-Land movement. More roads
were improved because of the logging industry. With more dependable
transportation, people found the valleys and gulches to their liking. These
people were not farmers to making their living from the land. They worked off
the land, some raising their own meat and fruit and garden, others were

hobbyists, enjoying the county lifestyle.

Traditionally, timber production and grazing were the primary natural resource
industries within the upper reaches of the watershed. The valleys had deeper
soils and were able to support a wider diversity of agricultural. Orchards in the

valley were close to irrigation and to transportation routes. Livestock
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production is currently the predominant form of agriculture. Commercial
crops include wheat, barley, hay, oats, and corn. During the last decade,
however, vineyards (Figure 2-7) have been established while specialty crops
such as cut-flowers, herbs, and organic fruits and vegetables are also being

produced.

Figure 2-7
Del Rio Vineyard West of Gold Hill

(Photo provided from the Linda Davis Collection)

LOGGING
Logging and Milling (1900-1945)

Improvements in lumber markets, logging technology, and the road network
accelerated the pace of timber harvesting after the turn of the century. As
eastern and mid-western forests were tapped out, lumber manufacturers
moved west to take advantage of the region's vast and seemingly inexhaustible
timber resources. A few private companies acquired land in the SBW and local

loggers sold to Timber Products Co. in Medford and other firms. In addition,
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much forest land reverted to the U. S. Government through the O & C Act of
1916, and through subsequent forfeitures of tax delinquent private land. This
resulted in a distinctive land ownership pattern in the watershed. Most
lowland areas were privately owned as small farms or woodlots. Higher slopes
and upstream reaches in the watershed had a checkerboard pattern, with
alternate sections of privately held land and ownership by BLM. Ultimately,

BLM came to control over 40% of the land in the watershed.

Technological developments in the logging industry included the steam donkey
in the early 1900s, the crawler tractor in the 1930s, and the chainsaw around
World War II. These developments facilitated more efficient harvest of the
timber resource. In addition, the road network continued to expand, giving
access to previously distant areas of the watershed. Small sawmills sprang up
throughout the watershed, in fact, "...up every little creek there was a sawmill.
They were little mills. There would always be a big pile of sawdust where they
would mill their lumber right there and then haul it out." (Dale Hatch quoted
in Atwood and Lang, p. 89, 1995). Despite this increased level of activity,
much of the watershed was too remote and remained untouched by logging

activity until after World War II (Figure 2-8).

Jackson County timber harvests increased greatly after World War II to
accommodate the growing demand for lumber. In 1946, there were 76
sawmills operating in Jackson County, including larger facilities operating two
shifts a day (Atwood and Lang, 1995). Total harvest levels exceeded 800
million board feet annually through most of the 1950s and 1960s. There was a
dramatic drop during the recession of the early 1980s, and again after about
1990 when harvest levels on federal lands declined sharply due to legal

challenges and policy changes.
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Figure 2-8
Typical Small Sawmill in the SBW

This Particular Mill was Located along Queens Branch, circa 1898

(Note Water Line Bringing Water to Run Saws)
(Photo provided by the Woodville Museum)

In the SBW, while lowland areas had largely been harvested, upper slopes and
higher reaches of the watershed still had extensive stands of valuable mature
timber (Figure 2-9). Following the war, these areas were roaded and logged
(Figure 2-10). Clearcutting was the main harvest method, though some partial
and shelterwood cutting was used, the latter on BLM land. Ultimately, all or
nearly all of the private timber holdings in the watershed were harvested, and

much of the BLM lands as well.
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A
Figure 2-9
Falling Timber in Upper Evans Creek Using a Springboard, Axe, and

Crosscut Saw. Tree was Typical of Many in the Watershed in the Early
1900s.

(Photo provided by the Woodville Museum)

Wilber Milton, a logger, recalled this era:

"We just went further out in the Evans Creek area....I started my own
outfit in 1953. We logged on Pleasant Creek. Worked up there for years.
Logged everything -- Red fir, cedar, and pine. We cut on both private and
public land. Timber companies bought up all the private timber they

could." (Atwood and Lang, p. 120, 1995).
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Figure 2-10
Early Hard Tire Log Truck Used in the SBW, circa 1930s

(Photo provided by the Woodville Museum)

Another logger, Dale Hatch, talked about logging for Timber Products on many
BLM sales:

"I logged in there in the 60’s when they first started putting the BLM
roads up in there. There really hadn't been that much logging going on.
It was kind of a new area. They've hit it pretty hard since the big roads
went in. It was real big timber -- Doug fir. Up on the ridges you'd hit
sugar pine and yellow pine, most was heavy in Douglas fir. Railroad
Gap, Round Top, still big timber up in that area, but not much. You
started getting into heavy timber in Angel Camp area. Red Mountain.
That was the big timber area. I logged about every other section up in

the West Evans Creek area and over into East Evans Creek...logged a lot
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of cut-over area later on because I could re-log some of the areas that

had been selectively cut" (Atwood and Lang, p. 121, 1995).

Milton (quoted in Atwood and Lang, p. 130, 1995) made the following

observation about the logging:

"When I first started working for Timber Products, they told you to take
the timber down to eighteen inches breast high. In certain area there
was a lot of good stands of reproduction. You kept out of that. You
didn't put a cat in that. They stayed with that until the old company
sold. When the next guy bought it...he no more got set in here with his
upper foreman, than he had us go back and take what we had already.
When we got through it was a clearcut. Nothing left. That ruined the
whole thing. You cannot have water without trees. Trees hold your

water and give shade."
Another logger, Dick Skevington, had this to say:

"Years and years ago, everything was forested. We got nobody to blame
but ourselves. Years ago they cut only the best timber and left the
scrubby stuff and so your grade of timber run down. They were doing
pretty fair up until after World War II. Then they got big motorized
equipment and went in and did all the clear cutting....Well, we went for
forty years and nobody planted anything..." (Atwood and Lang, p. 131,
1995.).

Yet another logger made this comment:

"The Evans Creek area has very little old growth left up there...there are
some little pockets where they've left some old growth, but not much. It's
been logged pretty heavy most anywhere you go. You drive up there and
see some big timber and remember when it all used to be like that. It is

kind of sad. The way we logged it there was no restrictions. You had to
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fall snags. You don't get into our streams anymore like we used to. Used
to be we'd cat log it and come down into the bottom of the stream and go

right down the middle of creek. It pushed mud in the creeks.

It looks different because we've got more brush now and more young
trees than we used to have. Used to be big timber and young trees
wasn't under a canopy. Now that they've cut everything off or its been
burnt off the brush is coming back heavy. Years ago when you went
hunting it was all big timber and things smelled so woodsy. You don't
have that kind of smell now." (Dale Hatch, quoted in Atwood and Lang,
p. 129, 1995).

It is important to note that while extensive areas have been logged, most of
these areas are forested today. A combination of natural regeneration and
planting has ensured the return of tree cover to most harvested areas, whether
on private or public land. The major changes in forest vegetation have been a
shift from predominantly larger, older timber, with more open understories, to
younger, smaller timber. The species composition has probably shifted to a
lower proportion of pine (both ponderosa and sugar) and a higher proportion of

Douglas-fir and hardwoods.

There is little direct evidence of historical conditions in riparian areas. Many
lowland streams were cleared of large conifers shortly after settlement. Trees
typically were logged to the water's edge in upland streams as logging moved
higher up in the watershed. Many of the logged streamside areas were quickly

colonized by hardwoods such as alder, but conifers have been slower to return.

Adoption of a state forest practices act in 1972 and numerous revisions to the
act since then have increased the level of protection to riparian zones on
private forest land. Riparian zones also receive much greater protection on

federal land today than a few decades ago.
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FISH

Several studies have been completed by the Oregon State Game Commission
regarding fish and fish habitat as related to the Rogue River and its tributaries.
These reports provide historical perspectives on the factors that have affected
fish populations in the SBW over the past forty years. Rivers (1946) reported
that there were many limiting factors to fish migration in the Rogue. Many
barriers have been found that are impassible in some water stages but
passable at others. These barriers make for fluctuations in the number of fish

that reach given areas from year to year.

According to Rivers (1957) the factors that have lead to the decline in salmon

and steelhead populations include:

> Mining;

> Unscreened irrigation diversions;
> Construction of dams; and

> Commercial fishing.

Extensive mining occurred in the SBW throughout from 1880 to 1942. Heavy
loads of silt from hydraulic mining operations created flows of “red ooze” from
the first rains in the fall to early summer. The potential hatch of steelhead
eggs in the gravel in all waters affected was limited by the smothering slit loads
(Rivers, 1957). Fishing decreased on area streams due to intensive mining,
logging, sediment accumulation, low water, and warm stream temperatures.
According to Roy Milton, “When we were little kids, Evans Creek was full of
fish. The water is not coming now, period. The fish ladder worked for years.

Now we are just not getting the water.” (Atwood and Lang, 1995).

Unscreened irrigation diversions were more directly responsible for the decline

of Rogue steelhead than any other cause. Since 1945, the enormous loss of
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migratory fish to unscreened ditches was significantly reduced by the Game
Commission’s screening program. There were ranchers who admitted that they
did not have to use fertilizer until the screening program stopped the supply of

fish to their irrigated fields (Rivers, 1957).

Newcomb (1943) reported on the numerous dams and obstructions that limited
fish passage on the Rogue River and its tributaries. Dams were constructed on
the Rogue River that had a dramatic affect on the steelhead populations. The
dams included Grants Pass Power Supply Company (GPPSC) Dam at Grants
Pass, the Ament Dam of the Gold Drift Mining Company, the Grants Pass
Irrigation Districts’ Dam at Savage Rapids, and the power generating dams of
the California Oregon Power Company (Gold Ray Dam) and the Ideal Cement
Company dam at Gold Hill. The GPPSC Dam blocked runs of salmon and
steelhead from 1890 to 1905. Only fish that could jump the 12 foot high dam
could reach sections of the river above the dam. The Ament dam seriously
blocked the runs of fish from 1905 to 1923. The Savage Rapids Dam, Gold Ray
Dam, and the Ideal Cement Company dam at Gold Hill were completed in
1923, 1904, and 1942 respectively. It was not until several years after the
completion of these structures that consideration was given to the passage of

fish (Newcomb, 1943).

Rivers (1946) listed barriers that made fish passage impossible during normal
flows. Included in this list was Evans Creek to the Fielder Creek Dam above
the town of Rogue River, but when passable, the Wimer Dam located above the
town of Wimer. The Wimer Dam was originally built of logs and constructed
about 1900. In 1934 it was replaced by a concrete structure. Newcomb (1943)
reported that a very inefficient fish ladder was present and, except for a few
periods under favorable water conditions, fish were unable to pass this dam.
The fish ladder was originally built for use as a fish trap for egg taking
activities. He reported that a new fish way should be designed and kept in

proper operating condition.
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The earliest miners and settlers in the Evans Creek area noted that streams
and even tributaries held ample fish. Following heavy rains, Evans Creek
settlers reported frequent appearance of trout and salmon in Evans Creek.
Twice in 1879 the Jacksonville newspaper reported on Evans Creek salmon:
“Salmon are running up to Steckel’s Mill dam. This is the first time they ran
up Evans Creek in five years. A few have been caught.” “Salmon have again
made their appearance. The late rains raised the creek.” (Atwood and

Lang, 1995).

Reporting on the flood of the winter of 1890, Stephen Beers of Pleasant Creek
area reported that, “the dam near George Meagerle’s place has gone out and
fish are running plentifully in Evans Creek for the first time in years.” One
month later, residents of The Meadows were “rejoicing over the prospect of
plenty of fish, now that there are no dams to obstruct their passage up Evans

Creek...” (Atwood and Lang, 1995).

Rivers (1957) discussed steelhead in the Rogue River system. Old-time
residents recall that in the late 1800s sizeable runs of steelhead were in the
main Rogue River at nearly all times of the year. The heaviest runs of salmon
were in the summer and fall of the year and the steelhead were regarded by
many to be a nuisance fish by those interested in catching salmon. Decline in
the steelhead populations was not noticeable until the sport fishery became
popular in the 1920s. Heavy mining silt loads, unscreened irrigation and
mining diversions, open and unladdered power dams, and commercial fishing

caused an early encroachment on the fishery resource (Rivers, 1957).

Dick Skevington noted changes to the creek and in fishing, “We swam all
summer in Evans Creek. Now in places up there you can’t find any water.
There is not water running under the bridge there at Wimer. The creek bed is
dry. Pleasant Creek is dry. It’s pretty sad...There was a lot of water in the

creeks, steelhead used to come up Queen’s Branch.” (Atwood and Lang, 1995).
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From 1901 to 1931, the Bureau of Fisheries took from 5 to 6 million steelhead
eggs a year, most of which were shipped to many parts of the world to establish
runs of steelhead in other North American streams and rivers on other
continents. Egg taking operations stripped the Applegate River, Little Butte
Creek, Evans Creek, and Bear Creek of much of their steelhead populations.
Over zealous development of irrigation and other intensive water uses since

then have provided little opportunity for these runs to recover (Rivers, 1957).

The Rogue River was fished commercially from 1877 to 1935. During the 1935
legislative session the Rogue was closed to commercial fishing. Nets were still
being used frequently through 1939 and there was evidence that they were
being used as late as 1941. Commercial fishing records indicated that the take
of steelhead was insignificant but anecdotal reports from cannery workers said
that the nets claimed many steelhead and that they were packed as salmon.
One old-timer stated that “salmon were getting scarce before the commercial
fishing closure and that steelhead were the only fish that kept him in business”

(Rivers, 1957).

Management of the fishery resource from 1927 to 1940 consisted mainly of
ladder construction supervision and enforcement of angling laws. Since 1941,
most attention has been directed toward stream improvements, stream
protection, watershed management, life history studies, and public relations

and community education work (Rivers, 1957).

Records have been kept on fish migrating over the Gold Ray Dam on the Rogue
River. The estimates are provided in Table 2-1. Figures 2-11 to 2-15 are
graphs that illustrate the number of salmon and steelhead that have been

counted at the dam from 1942 to 2002.

2-34



Seven Basin Watershed Assessment

Table 2-1
Estimated Number of Salmon and Steelhead Migrating Over Gold
Ray Dam; 1942-2002

l---\_
Return Year Spring Chinook [J Fall Chinook Coho Steelhead Winter Steelhead
1942 779 | 1670 | 4608 | 7,387 |
1943 | 36136 | 1611 | 3200 | 5,648 | 16,314 |
1944 | 30632 | 1223 | 3230 | 5,530 | 13380 |
1945 | 31,996 | 1641 | 1907 | 7,302 | 16,038 |
1946 | 28374 | 1691 | 3840 | 4448 | 8720 |
1947 | 33637 | 1476 | 5340 | 3221 | 9653 |
1948 | 26979 | 757 | 1784 | 2133 | 8605 |
1949 | 18810 | 1233 | 9440 | 3,618 | 8,052 |
1950 | 15530 | 1204 | 2007 | 4,583 | 8,684 |
1951 | 19443 | 1489 | 2738 | 3,262 | 5,744 |
1952 | 15888 | 258 | 320 | 4200 | 10648 |
1953 | 31465 | 2083 | 1453 | 3831 | 10945 |
1954 | 24704 | 955 | 2138 | 2,222 | 7,228 |
1955 | 15714 | 836 | 480 | 1,703 | 5,239 |
1956 | 28,068 | 1884 | 421 | 2,753 | 8,775 |
1957 | 17,710 | 1060 | 1075 | 1,323 | 4,508 |
1958 | 15016 | 700 | 732 | 1,293 | 3,855 |
1959 | 13972 | 735 | 371 | 865 | 455 |
1960 | 24374 | 1843 | 1851 | 2034 | 6,901 |
1961 | 31775 | 1280 | 232 | 2408 | 8965 |
1962 | 31305 | 1265 | 457 | 3,603 | 9,901 |
1963 | 40567 | 960 . 3831 | 1,508 | 9,024 |
1964 | 37,327 | 1137 | 168 | 778 | 6,431 |
1965 | 47644 | 1776 | 482 | 2144 | 7310 |
1966 | 31422 | 1166 | 178 | 2,092 | 12,463 |
1967 | 14693 | 1800 | 89 | 1637 | 5150 |
1968 | 19469 | 912 | 149 | 693 | 7,235 |
1969 | 50,043 | 2190 | 530 | 7,768 | 6,559 |
1970 | 45101 | 3068 | 160 | 6,088 | 13,789 |
1972 | 30788 | 2756 | 185 | 3559 | 16826 |
1973 | 35276 | 3816 | 193 | 523 | 9566 |
1974 | 17006 | 2309 | 146 | 7858 | 7108 |
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Table 2-1 (cont.)
e g v o =
Return Year Chinook Fall Chinook JCoho Steelhead Winter Steelhead
1975 | 21483 | 2312 | | 8,338 | 10,367 |
1976 | 21570 | 2648 | 44 | 3,529 | 6,048 |
1977 | 16403 | 5181 | 522 | 11,352 | 4,724 |
1978 | 47221 | 5878 | 756 | 4,977 | 7,867 |
1979 | 38207 | 3003 | 1744 | 14867 | 12,767 |
1980 | 36932 | 296 | 5617 | 7,773 | 13371 |
1981 | 7213 | 4767 | 6725 | 11,929 | 8,197 |
1982 | 29042 | 4505 | 670 | 13,654 | 6,337 |
1983 | 12511 | 3820 | 1493 | 7,581 | 9,728 |
1984 | 12600 | 3184 | 323 | 7,397 | 8486 |
1985 | 40545 | 8455 | 1170 | 7,511 | 10462 |
1986 | 89522 | 14239 | 4072 | 14598 | 16,664 |
1987 | 81581 | 10699 | 5305 | 24,955 | 17,587 |
1988 | 82501 | 11497 | 6882 | 19,283 | 15,019 |
1989 | 60332 | 6903 | 1401 | 12,411 | 14,595 |
1990 | 24589 | 3650 | 697 | 5,959 | 10487 |
1991 | 12350 | 3205 | 2562 | 4,975 | 4547 |
1992 | 581 | 6797 | 4006 | 3,507 | 4,134 |
1993 | 26103 | 6711 | 3486 | 10,595 | 6,479 |
1994 | 14076 | 11530 | 10669 | 11,085 | 6,581 |
1995 | 81051 | 1433 | 13518 | 13,894 | 12,434 |
1996 | 36621 | 11385 | 13599 | 11,680 | 9,168 |
1997 | 41794 | 4857 | 15750 | 7,538 | 14957 |
1998 | 15957 | 5332 | 6044 | 6,056 | 5029 |
1999 | 20981 | 3540 | 6305 | 4,785 | 9,497 |
2000 | 30265 | 9892 | 28791 | 6,734 | 6,807 |
2001* | 33273 | 13203 | 32962 | 16,064 | 8,094 |
2002 | 48132 | | | | 21,941 |
10 Yr. Ave. | 32262 | 7762 | 10476 | 8,085 | 9638 |
Ave.All'Yrs. | 31833 | 3807 | 3378 | 6,349 | 9,516 |
* Preliminary
Count Period:
Spring Chinook March 1-August 15
Fall Chinook August 1-December 15
Coho September 15-January 30
Wintor Stoathend January 1 May 15
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Figure 2-11
Estimated Number of Spring Chinook Migrating Over Gold Ray Dam;
1942-2002
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Estimated Number of Fall Chinook Migrating Over Gold Ray Dam;
1942-2001
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Estimated Number of Coho Migrating Over the Gold Ray Dam;

1942-2001
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Figure 2-14
Estimated Number of Summer Steelhead Migrating Over Gold Ray
Dam; 1942-2001
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Estimated Number of Winter Steelhead Migrating Over Gold Ray
Dam; 1942-2002

CONCLUSIONS

The environmental history of the SBW has been dictated by several factors that
include:

» Land uses practiced by indigenous peoples of the area;

» Historic mining activity;

» Agricultural practices; and

» Logging.

Indigenous peoples used fire to clear land for agriculture and disrupted natural

riparian habitats. Mining operations destroyed riparian areas, severely altered
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stream courses, polluted streams with natural and anthropogenic chemicals,
and diverted streams into diversion ditches and flumes for the purposes of
mining and mineral extraction. Agricultural activities used some of the same
diversions that were used for mining to move water from the streams for
irrigation. Many of the flood plain areas were cleared of native vegetation and
used to grow crops. Logging also adversely affected the health of the
watershed. As road building proficiency improved, more and more of the
watershed was opened to logging. These activities resulted in increased
sediment transport, timing of peak flows, reduction of riparian habitat, and a

change in the mix flora in the forests.

All of these activities adversely affected water quality in streams throughout the

watershed. Parameters that were affected included:

Temperature;

Sediment load (suspended and dissolved solids);
Dissolved oxygen;

pH;

Bacteria;

Nutrients; and

Agricultural chemicals.

Chemical changes coupled many physical changes to the streams adversely
impacted the fish and fish habitat in and around the SBW. The major factors
that affected the fish populations were:

Increases in temperature due to a reduction in riparian habitat as

result of mining, agriculture and logging;

Increased sediment loads due to mining, agriculture, and logging; and
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» Increase in the number of barriers constructed on streams that

restricted fish passage (dams, diversion ditches, culverts, etc.).
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CHAPTER 3
CHANNEL HABITAT TYPE CLASSIFICATION
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INTRODUCTION

Stream channels are shaped by multiple factors. These include geologic
conditions, climate, local weather, and biologic inputs into the stream.
Streams have variable sensitivities to physical change depending upon the
combination of stream channel conditions. These changes are most specific to
the addition or removal of large woody debris (LWD), riparian condition, fine

sediment, coarse sediment, and peak flow.

By determining Channel Habitat Types (CHTs), an evaluation of watershed
stream channel conditions is possible. Stream sensitivities to physical changes
are readily determined once CHTs have been classified. CHT classifications
provide an understanding of the impact of watershed land use practices and
management of streams. The receptiveness of a stretch of stream to

restoration activities is also determined by classifying CHTs.

METHODS

CHT classification for streams within the SBW are based on three criteria:

» Stream Gradient Class;
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» Channel Confinement; and

» Stream Size.

Stream Channel Gradient Class

Channel gradient is defined as the change in elevation divided by the length of
any given stream segment (Elevation/Stream Length). A combination of two
analytical methods to characterize channel gradient classes for streams within
the SBW was used. The ArcGIS Spatial Analyst Extension was employed to
generate “Percent Slope” coverage for the entire watershed area utilizing
10-Meter Digital Elevation Models (DEMs). The percent slope coverage was
then reclassified and symbolized using the six channel gradient classes
described in OWEB (1999). Symbolized gradient classes of the percent slope
coverage provided an initial tool for distinguishing variations in channel
gradient along streams of interest. In addition, Spatial Analyst was used to
generate contour lines at twenty-foot intervals for the entire watershed area.
These were then used as a complimentary method for determining channel
gradient classes utilizing methods described in the OWEB (1999), i.e., the
distances between contour lines and the number of contour lines per 1,000 feet

of stream channel.

In order to prevent an unmanageable number of stream segments and simplify
the process for stream segmentation based on channel gradient, OWEB

guidelines were followed. General guidelines included:
» Stream segments were a minimum of 1,000 feet in length and spanned
a minimum of three contour lines;

» Stream segment breaks were located at the confluences of tributaries;

and

» Major waterfalls were segregated regardless of their length.
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Exceptions to these guidelines existed where frequent variations in gradient

were observed over short distances and were segmented accordingly.

Stream Channel Confinement

Channel confinement is defined as the ratio of the bank full width to the width
of the modern flood plain. Utilizing available desktop references such as
topographic maps (which do not provide adequate resolution), channel

confinement is difficult to determine, especially for lower-gradient streams.

EMS utilized a combination of visual analytical methods for
determining/estimating channel confinement for streams within the SBW.

Specific methods include:

» Observing topography and stream geometries on both the percent slope
Geographic Information Systems (GIS) coverage and United States

Geological Survey (USGS) 7.5-minute quadrangles; and

» Analyzing contour line geometries utilizing methods described in the

OWEB manual (Step 3; OWEB, 1999).

Stream Size

Oregon Department of Forestry (ODF) Stream Classification maps were used to
determine stream size. The information from these maps was combined with

the GIS data regarding stream gradient class and channel confinement to

determine the channel habitat type classifications.
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Channel Habitat Type Assignment

Channel Habitat Types were assigned based on stream channel gradient
classes and channel confinement. Stream segments were selected based on
CHT criteria described in OWEB, 1999 and classified accordingly. Stream
segments were then symbolized based on their CHT designation and displayed

on the CHT map (Figure 3-1).

CHANNEL HABITAT TYPES

All possible CHTs, as defined by the OWEB, are listed in Table 3-1. Those
CHTs which are present in the SBW are described later in this chapter.

Channel habitat type sensitivity is based on the responsiveness of a channel to
the addition or removal of LWD, riparian condition, fine sediment, coarse
sediment, and peak flows (Table 3-2). Each channel habitat type occurring in
the SBW has had a sensitivity determined for each of the above listed criteria

as well as overall sensitivity. Table 3-3 shows the sensitivity rating for the

channel habitat types occurring in the SBW.
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Insert Figure 3-1 (11x17)
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Table 3-1
Channel Habitat Types (CHT)

Small Estuary <1% Unconfined to moderately Small to medium
confined
EL Large Estuary <1% Unconfined to moderately Large
confined

FP1 Low Gradient Large <1% Unconfined Large
Floodplain

FP2 Low Gradient Medium <2% Unconfined Medium to Large
Floodplain

FP3 Low Gradient Small <2% Unconfined Small to medium
Floodplain

AF | Alluvial Fan | 1-5% | Variable Small to medium

LM Low Gradient Moderately | <2% Moderately Confined Variable
Confined

LC | LowGradientConfined | <2% | Confined Variable

MM Moderate Gradient 2-4% Moderately Confined Variable
Moderately Confined

MC Moderate Gradient 2-4% Confined Variable
Confined

MH Moderate Gradient 1-6% Confined Small
Headwater

MV Moderately Steep 3-10% Confined Small to medium

Narrow Valley

BC | Bedrock Canyon | 1>20% | Confined Variable
SV ‘ Steep narrow Valley ‘ 8-16% ‘ Confined Small
VH ‘ Very Steep Headwater ‘ >16% ‘ Confined Small

Source: Oregon Watershed Assessment Manual (GWEB, 1999)
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Table 3-2

Channel Sensitivity

Sensitivity “ Fine Sediment ‘ Coarse Sediment ‘

Peak Flows

High Critical element in Fines are readily Bedload deposition Nearly all bed
maintenance of stored with dominant active material is
channel form, pool increases in channel process; mobilized;
formation, gravel available sediment | general decrease in significant
trapping/sorting, resulting in substrate size, channel | widening or
and bank widespread pool widening, conversion deepening of
protection. filling and loss of to planebed channel.

overall complexity morphology if sediment
of bed form. is added.

Moderate One of a number Increases in Slight change in overall | Detectable
of roughness sediment would morphology; localized changes in
elements present; result in minor widening and channel form;
contributes to pool pool filling and bed | shallowing. minor widening,
formation and fining. scour expected.
gravel sorting.

Low Not a primary Temporary Temporary storage Minimal change
roughness storage only; most | only; most is in physical
element; often is transported transported through channel
found only along through with little with little impact. characteristics,

channel margins.

impact.

some sour and
fill

Source: Oregon Watershed Assessment Manual (GWEB, 1999)
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Table 3-3
Channel Habitat Type Sensitivity Rating

B o]

Moderate to High | Moderate High Low to Moderate
FP2 High Moderate High Low to Moderate
FP3 High Moderate to High | High Low
LM Moderate to High | Moderate to High | Moderate to High | Moderate
LC Low to Moderate | Low Moderate Low to Moderate
MM High Moderate Moderate to High | Moderate
MC Low Low Moderate Moderate
MH Moderate Moderate Moderate to High | Moderate
Mv Moderate Low Moderate Moderate
SV Moderate Low Low to Moderate | Low
VH Moderate Low Low to Moderate | Low
Source: Oregon Watershed Assessment Manual, GWEB 1999

Description of Channel Habitat Types and Sensitivities in the

Seven Basins Watershed

The following CHT descriptions are taken from the OWEB (1999).

FP1l: Low Gradient Large Floodplain Channel

FP1 channels have less than or equal to 1% stream gradient. They are located
in the lowlands and valley bottoms of large watersheds. The channel tends to
be sinuous and unconstrained. Sloughs, oxbows, wetlands, and abandoned

channels are common in these stream systems. Systems of this size have the

capability of moving large amounts of sediment during high water events. This
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results in channel migration and the formation of new channels. LWD
sensitivity is moderate to high. This system is moderately sensitive to the
addition of fine sediments and highly sensitive to coarse sediments. FP1
channels have low to moderate sensitivity to peak flows. The overall channel
habitat sensitivity is high in these systems. FP1 channels are important for

coho, steelhead, rainbow, and cutthroat spawning and rearing.

FP2: Low Gradient Medium Floodplain Channel

FP2 channels have less than or equal to 2% stream gradient. They are located
in broad, flat valley bottoms with single to multiple channels and can be
sinuous. Alluvial fans and dissected foot slopes are likely to be found in direct
proximity to FP2 channels. Extensive gravel bars, terraces, and riparian areas
are commonly associated with these channels. FP2 channels are unconfined
and considered large to medium size streams within Oregon. These channels
are located in the middle to lower end of the drainage basin and are dominated
by sand to cobble substrate. Channel sensitivity to LWD presence is high.
Moderate sensitivity to fine sediments and high sensitivity to coarse sediments
are exhibited in these systems. Peak flow sensitivity is low to moderate in FP2
channels. Overall channel habitat sensitivity is high in these systems. FP2
channels are important for coho, steelhead, rainbow, and cutthroat spawning

and rearing.

FP3: Low Gradient Small Floodplain Channel

FP3 channels are located in broad valley bottoms and flat lowlands. They are
associated with the toes of foot slopes or hill slopes within valley bottoms of
larger channel systems. FP3 channels are typically fed by high gradient
streams. Many times they are found downstream of alluvial fans and contain

wetlands. The stream gradient in these channels is less than or equal to 2%.

The channel confinement is moderate to unconfined and the channel pattern
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consists of single to multiple channels. Dominant substrates in FP3 channels
range from sand to small cobble. These channels are considered small to
medium in Oregon. The sensitivity to LWD presence is high. Moderate to high
sensitivity to fine sediments and high sensitivity to coarse sediments are
exhibited in these systems. Peak flow sensitivity is low in FP3 channels.
Overall channel habitat sensitivity is high in these systems. FP2 channels are

important for coho, steelhead, rainbow, and cutthroat spawning and rearing.

LM: Low Gradient Moderately Confined Channel

LM channels have low gradient reaches and are confined within low terraces
and/or hill slopes. Narrow floodplains which are approximately two to four
times the width of the active channel are often present. The stream gradient in
these channels is less than 2%. The channel confinement is variable.
Dominant substrates in LM channels range from fine gravel to bedrock. These
channels are considered medium to large in Oregon. The sensitivity to LWD
presence is moderate to high. Moderate to high sensitivity to fine sediments
and coarse sediments are exhibited in these systems. Peak flow sensitivity is
also moderate to high in LM channels. Overall channel habitat sensitivity is
moderate in these systems. LM channels are potential habitat for coho,

steelhead, rainbow, and cutthroat spawning and rearing.

LC: Low Gradient Confined Channel

LC channels are incised or contained within gentle landforms such as hill
slopes on one side of the channel and lowlands on the other. Stream bank
terraces are often present and found above current floodplains. The stream
gradient in these channels is less than 2%. Channel confinement by hill slopes
or high terraces is typical. Dominant substrates in LC channels include

boulder, cobble, bedrock with pockets of sand, gravel, and cobble. These

channels are considered medium to large in Oregon. The sensitivity to LWD
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presence is low to moderate. Low sensitivity to fine sediments and moderate
sensitivity to coarse sediments are exhibited in these systems. Peak flow
sensitivity is low to moderate in LC channels. Overall channel habitat
sensitivity is moderate in these systems. LC channels are potential habitat for

coho, steelhead, rainbow, and cutthroat spawning and rearing.

MM: Moderate Gradient Moderately Confined Channel

MM channels have alternating valley terraces and/or mountain-slopes which
are adjacent. Foot-slopes and hill slopes are also common. All of these land
forms limit channel migration and floodplain development. Narrow floodplains
may be present. These usually alternate from bank to bank. The stream
gradient in these channels is generally 2-4%. The channel confinement is
variable. Dominant substrates in MM channels range from fine gravel to small
boulders. These channels are considered medium to large in Oregon. The
sensitivity to LWD presence is moderate to high. Moderate sensitivity to fine
sediments and moderate to high sensitivity to coarse sediments are exhibited in
these systems. Peak flow sensitivity is moderate in MM channels. Overall
channel habitat sensitivity is high in these systems. MM channels produce
limited habitat for coho spawning and rearing. These channels also provide

potential steelhead spawning and rearing habitat.

MC: Moderate Gradient Confined Channel

MC channels are located in narrow valleys and have developed minimal river
terraces. Hill slopes and mountain slopes provide the valley walls. The stream
gradient in these channels is generally 2-4%, but may vary from 2-6%.
Dominant substrates in MC channels range from coarse gravel to bedrock.
These channels vary in size. The sensitivity to LWD presence is low. Low

sensitivity to fine sediments and moderate sensitivity to coarse sediments are

exhibited in these systems. Peak flow sensitivity is moderate in MC channels.
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Overall channel habitat sensitivity is moderate in these systems. MC channels

provide potential steelhead, rainbow, and cutthroat spawning and rearing.

MH: Moderate Gradient Headwater Channel

MH channels have moderate gradients and are exclusively located in headwater
areas. These channels are potentially located above the natural occurrence of
anadromous fish. The stream gradient in these channels is generally 1-6%.
Dominant substrates in MH channels consist of sand to cobble, bedrock.
These channels are considered small in Oregon. The sensitivity to LWD
presence is moderate. Moderate sensitivity to fine sediments and moderate to
high sensitivity to coarse sediments are exhibited in these systems. Peak flow
sensitivity is moderate in MH channels. Overall channel habitat sensitivity is
moderate in these systems. MH channels provide potential steelhead, rainbow,

and cutthroat spawning and rearing habitat, if they are accessible.

MV: Moderately Steep Narrow Valley Channel

MV channels are moderately steep. Adjacent moderate to steep hill slopes
account for the channel confinement. The stream gradient in these channels is
generally 4-8%. Dominant substrates in MV channels range from small cobble
to bedrock. These channels are considered small to medium in Oregon. The
sensitivity to LWD presence is moderate. Low sensitivity to fine sediments and
moderate sensitivity to coarse sediments are exhibited in these systems. Peak
flow sensitivity is moderate in MV channels. Overall channel habitat sensitivity

is moderate in these systems. MV channels have potential steelhead, rainbow,

and cutthroat spawning and rearing habitat.
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SV/VH: Steep Narrow Valley/Very Steep Headwater Channel

SV and VH channels are very similar and are described together in the Oregon
Watershed Assessment Manual of 1999. VH channels are steeper than SV
channels. SV channels are located in steep valley bottoms and have steep
mountain or hill slopes on both sides of the stream. Vertical steps, cascades,
and falls are very common is these systems. VH channels are located in the
headwaters of a watershed and extend to ridge tops and summits. The stream
gradient in SV channels is 8-16%, VH channels are less than 16%. Dominant
substrates in SV/VH channels range from large cobble to bedrock. These
channels are considered small to medium in Oregon. The sensitivity to LWD
presence is moderate. Low sensitivity to fine sediments and low to moderate
sensitivity to coarse sediments are exhibited in these systems. Peak flow
sensitivity is low in SV/VH channels. Overall channel habitat sensitivity is low
in these systems. SV channels provide limited habitat for anadromous fish
rearing and limited spawning and rearing habitat for resident fish. VH

channels have very limited resident fish rearing habitat.

ANALYSIS OF CHANNEL HABITAT TYPE DATA

Appendix C contains the complete list of channel habitat type stream miles
occurring in each sub watershed. CHTs FP1, FP2, FP3, and MM are considered
the most highly sensitive as described in OWEB (1999). CHTs which include
LC, LM, MV, MH, and MC, are moderately sensitive. SH and VH CHTs have
low sensitivity. Table 3-4 shows the longest CHT lengths present in each sub

watershed.

Table 3-5 lists the total stream miles of highly sensitive CHTs occurring in each
sub watershed. The percentage of highly sensitive habitat types within each
sub watershed is also included in Table 3-5. Rogue River/Snider Creek

contains the greatest total stream miles and greatest percent of highly sensitive
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Table 3-4

Greatest CHT Lengths in Sub Watersheds

Y T O
Habitat Type |[Sensitivity J Sub Watershed

FP1, FP2, FP3 | High Rogue/Snider Creek Snider Creek 8.51
FP1, FP2, FP3 | High Upper West Fork Evans Creek | West Fork Evans Creek | 3.1
MM High Evans Creek/Sykes Creek Sykes Creek 3.42
MM High Lower West Fork Evans Creek | Rock Creek 1.47
LC Moderate | Lower West Fork Evans Creek | West Fork Evans Creek | 3.62
LM Moderate | Evans Creek/Sykes Creek Evans Creek 8.92
LM Moderate | Lower Evans Creek Evans Creek 8.51
LM Moderate | Upper Evans Creek Evans Creek 7.46
LM Moderate | Pleasant Creek Pleasant Creek 6.15
MV, MH, MC | Moderate | Upper Evans Creek Evans Creek 7.41
MV, MH, MC | Moderate | Sardine Creek Right Fork Sardine Creek | 6.69
MV, MH, MC | Moderate | Lower West Fork Evans Creek | Salt Creek 5.93
MV, MH, MC | Moderate | Upper Evans Creek Morrison Creek 5.06
SV Low Foots Creek Middle Fork Foots Creek | 2.15
SV Low Foots Creek Right Fork Foots Creek | 1.93
SV Low Upper Evans Creek Canon Creek 1.9
SV Low Evans Creek/Sykes Creek Neathammer Guich 1.86
VH Low Rogue/Galls Creek East Branch Galls Creek | 1.87
VH Low Foots Creek Right Fork Foots Creek | 1.21

Bold = Sub Watersheds show highest CHT sensitivity
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Table 3-5
Total Miles and Percent of Highly Sensitive CHT's
Occurring in Each Sub Watershed

Total Stream Miles of Percent of Sub Watershed

Sub Watershed FP1, FP2, FP3, and MM | FP1, FP2, FP3, and MM

Upper West Fork Evans Creek ‘ ‘ 10.69 ‘
Upper Evans Creek ‘ 0.74 ‘ 1.71 ‘
Rogue River/Ward Creek | 0.65 | 2,65 |
Rogue River/Snider Creek ‘ 8.73 ‘ 47.16 ‘
Rogue River/Sams Creek ‘ 5.259 ‘ 15.35 ‘
Rogue River/Sardine Creek ‘ 0 ‘ 0 ‘
Rogue River/Galls Creek ‘ 1.16 ‘ 4.63 ‘
Pleasant Creek ‘ 1.98 ‘ 4.49 ‘
Lower West Fork Evans Creek ‘ 1.99 ‘ 5.89 ‘
Lower Evans Creek | 3.1 | 10.8 |
Foots Creek ‘ 0 ‘ 0 ‘
Evans Creek/Sykes Creek ‘ 4.2 ‘ 8.67 ‘

channel habitat in the SBW. Rogue River/Sams Creek contains the second
greatest total stream miles and percent of high sensitivity channel habitat.
Rogue River/Sardine Creek and Foots Creek do not contain any high sensitivity
CHTs. Figure 3-1 shows the distribution of CHTs throughout the entire
watershed. Highly sensitive streams generally have gradients which range from
<2% to 4%. Such stream gradients are preferred by coho salmon, rainbow
trout, steelhead, and chinook salmon. These streams should be a high priority
for conservation and restoration efforts within the watershed, as they provide
critical habitat for the salmonids of the watershed. FP1, FP2, and FP3
channels have questionable success with regard to riparian enhancement

efforts. This is due to the tendency of the stream to move laterally. Side

channel improvements to riparian vegetation and increasing shade may
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indirectly improve bank stability and stream habitat and be a more efficient
means of channel enhancement. MM channels, however, are receptive to
enhancement efforts. The addition of LWD and boulders may help to increase
habitat diversity in forested areas. Bank stabilization and riparian planting

efforts are beneficial to these channels in non forested areas.

Moderately sensitive CHTs are located throughout the SBW. Table 3-6 lists the
total stream miles of moderately sensitive CHTs occurring in each sub
watershed. All sub watersheds within the SBW contain moderately sensitive
CHTs. Many of these sub watersheds are comprised of approximately fifty
percent or greater of moderately sensitive CHTs. Lower West Fork Evans Creek
has the greatest percentage of moderately sensitive CHTs, but the second
greatest total stream miles. Upper Evans Creek has the greatest total stream
miles and second greatest percentage of moderately sensitive channel habitat.
Sams Creek has the smallest total stream miles and greatest percentage of
moderately sensitive CHTs. Moderately sensitive streams generally have
gradients which range from <2% to 6%. Such stream gradients are preferred
by rainbow trout, steelhead, and chinook salmon. These streams should be a
priority for conservation and restoration efforts within the watershed, as they
provide critical habitat for many salmonids in the watershed. Riparian
enhancement success is variable in these channels. In many instances,

livestock access control and riparian plantings create beneficial improvements

to the channel.
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Table 3-6
Total Miles and Percent of Moderately Sensitive CHT's
Occurring in Each Sub Watershed

Total Stream Miles of LC, jPercent of Sub Watershed

Sub Watershed LM, MV, MH, and MC LC, LM, MV, MH, and MC

Upper West Fork Evans Creek ‘ 13.53 | 46.67 |
Upper Evans Creek ‘ 26.97 | 62.54 |
Rogue River/Ward Creek | 14.27 | 58.26 |
Rogue River/Snider Creek ‘ 7.93 | 42.84 |
Rogue River/Sams Creek ‘ 7.58 | 2211 |
Rogue River/Sardine Creek | 15.04 | 69.69 |
Rogue River/Galls Creek | 13.63 | 54.45 |
Pleasant Creek | 21.72 | 49.3 |
Lower West Fork Evans Creek ‘ 23.78 | 70.41 |
Lower Evans Creek ‘ 17.07 | 59.29 |
Foots Creek | 11.35 | 32.69 |
Evans Creek/Sykes Creek ‘ 21.08 | 43.53 |

Low sensitivity CHTs are present in all sub watersheds of the SBW. Table 3-7
is a listing of the total stream miles and percentage of low sensitivity CHTs
present in each sub watershed. Pleasant Creek has the greatest total stream
miles and greatest percentage of low sensitivity CHTs. Upper West Fork Evans
Creek has the second greatest percentage and third greatest total stream miles
of low sensitivity CHTs. Rogue River/Snider Creek has the lowest total stream
miles and percent of low sensitivity CHTs. Low sensitivity streams generally
have gradients which range from 8% to >16%. These channels provide limited
spawning and rearing habitat for steelhead, rainbow trout, and cutthroat trout.
Enhancement efforts may not be readily responsive to improvements. However,

the establishment and maintenance of riparian areas will add to woody debris

within the watershed and improve overall conditions along the channel.
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Table 3-7
Total Miles and Percent of Low Sensitivity CHTs
Occurring in Each Sub Watershed

Total Stream Miles of | Percent of Sub

Sub Watershed SV and VH Watershed SV and VH

Upper West Fork Evans Creek ‘ 7.52 ‘ 25.94 ‘
Upper Evans Creek ‘ 5.07 ‘ 11.75 ‘
Rogue River/Ward Creek | 4.55 | 18.57 |
Rogue River/Snider Creek ‘ 0.82 ‘ 4.43 ‘
Rogue River/Sams Creek ‘ 2.25 ‘ 6.56 ‘
Rogue River/Sardine Creek | 1.56 | 7.22 |
Rogue River/Galls Creek | 5.24 | 20.93 |
Pleasant Creek | 13.65 | 30.98 |
Lower West Fork Evans Creek ‘ 3.98 ‘ 11.78 ‘
Lower Evans Creek ‘ 4.88 ‘ 16.95 ‘
Foots Creek | 9.13 | 26.29 |
Evans Creek/Sykes Creek ‘ 10.34 ‘ 21.35 ‘

CONCLUSIONS

CHT classifications provides baseline data that allows for prioritization of
monitoring and restoration projects. By understanding the relationship
between stream gradient class, channel confinement, and stream size in
relation to stream channel sensitivity, the watershed council will be able to

make educated decisions regarding riparian enhancement activities.

The data derived from this assessment have not been field verified. Other

methods of CHT classification such as those described in Rosgen (1996),

require more field oriented procedures and may produce more in depth results
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in relation to channel restoration needs. These methods were not used in this
assessment due to the length of time needed to conduct such field intensive
analysis. However, it may be beneficial for further analysis of the SBW
channels to utilize classification methods such as those described by Rosgen

(1996) in future efforts at channel classification in the SBW.

Highly sensitive and moderately sensitive CHTs should be a priority for
monitoring with regards to LWD, fine sediments, coarse sediments, and peak
flows. However, field verification of those stretches of streams identified as
being highly or moderately sensitive should be conducted to verify that the

classifications are accurate.

DATA GAPS

A variety of data gaps exist for CHT classifications within the SBW. They are as
follows:
» Channel confinement designations have not been determined,;

» Field verification has not been conducted for any channel habitat type

classifications; and

» Channel habitat type classifications should be compared to the

Riparian Assessment of the entire watershed upon its completion.

ACTION PLAN RECOMMENDATIONS

An action plan should be developed to prioritize projects for the Seven Basins
Watershed Council. The following is a list of recommendations to be

incorporated in the action plan with regard to CHT classifications.

» Channel confinement designations should be determined;
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» Field verification should be conducted for the channel confinement

designations once completed,;

» Highly sensitive and moderately sensitive CHTs should be prioritized for
monitoring efforts with regards to LWD, fine sediments, coarse

sediments, and peak flows;
» Field verification should be conducted for all CHT classifications;
» Conduct stream surveys to identify CHTs in unsurveyed areas; and

» A database should be assembled to efficiently manage future data. A
GIS component should be used with this database in order to make it

fully functional, accessible, and current.
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CHAPTER 4
HYDROLOGY AND WATER USES
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David L. Graham, EMS
Reviewed By:
Steve Strickler, R.G., EMS

INTRODUCTION

This chapter presents basic information regarding hydrology, hydrogeology,
and water use in a watershed. The chapter has been divided into three main
sections. Section 4.1 addresses basic aspects of hydrology and hydrogeology
that are responsible for the spatial and temporal distribution of water
throughout the watershed. Section 4.2 addresses the interrelationship
between surface water and ground water and why they should be viewed as a
single resource. Section 4.3 speaks to the issue of water use providing a brief
discussion of water rights and their affect on how water is obtained and used
by individuals, industry, and municipalities. Section 4.4 presents a discussion
of hydrologic issues as they pertain to the SBW based on a limited set of data

available for the watershed.

4.1 HYDROLOGY

The hydrologic cycle (Figure 4-1) is a group of links that represent different
pathways through which water in nature circulates and is transformed. The
pathways encompass three parts of the total earth system: atmosphere,

hydrosphere, and lithosphere. The cycle has no beginning or end since water

evaporates from the oceans and the land and becomes part of the atmosphere.
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Figure 4-1
Schematic Representation of the Components of the Hydrologic Cycle
(From FISRWG, 1998)

The evaporated moisture is lifted and carried in the atmosphere until it falls as

precipitation to the earth to start the cycle again (Chow 1964).

Precipitated water may be intercepted by plants, run over the ground surface

and into streams, or infiltrate into the ground. Much of the intercepted and

transpired water and/or surface runoff return to the air via evaporation. The

infiltrated water may percolate to deeper zones to be stored as ground water.
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This water may later flow out as springs or seep into streams, finally

evaporating into the atmosphere to complete the hydrologic cycle.

Inflow to the hydrologic cycle arrives as precipitation in the form of rainfall or
snowmelt. Outflow takes place as streamflow (runoff) and as
evapotranspiration (a combination of evaporation from open bodies of water,
evaporation from soil surfaces, and transpiration from soils by plants).
Precipitation is delivered to streams on the land surface and overland flow to
tributary channels as well as by subsurface flow routes as interflow and
baseflow following infiltration into the soil. A watershed must be envisioned as
a combination of both surface drainage and the parcel of subsurface soils and
geologic formations that underlie it. The subsurface hydrologic processes are
just as important as the surface processes. In fact, it could be argued that
they are more important, for it is the nature of the subsurface materials that
controls infiltration rates, and the infiltration rates influence the time and

spatial distribution of surface runoff.

Considerable attention has been given to the concept of the global water
balance (Nace, 1971; Lvovitch, 1970; and Sutcliffe, 1970). If we remove from
consideration the 94% of the earth’s water that resides in the oceans and seas
at high levels of salinity, ground water accounts for two-thirds of the freshwater
resources in the world. If consideration is limited to only the utilizable
freshwater resources (minus icecaps and glaciers), ground water accounts for
almost all the total volume. If consideration is further limited to only the most
“active” ground water flow regimes the freshwater breakdown comes to ground
water (95%), rivers, lakes, and swamps (3.5%) and soil moisture (1.5%). The
volumetric superiority is tempered however, by the average residence times for
each component. River water has a turn over time on the order of two weeks
while ground water moves slowly with residence times of 10’s, 100’s or even

1,000’s of years. Even considering the concept of residence time, it is clear

that both ground water and surface water must be taken into account when
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attempting to evaluate the hydrologic conditions within a watershed (Freeze

and Cherry, 1979).

Understanding the interaction of ground water and surface water is essential to
management of water resources at all scales. Management of one portion of
the hydrologic system is common, but only partly effective because each

hydrologic component is in continual interaction with others.

STREAM CORRIDORS

Most stream corridors have three major components:

» Stream Channel,
» Floodplain; and

» Transitional Upland Fringe.

The stream channel is that portion of the corridor with flowing water at least
part of the year. The floodplain is a highly variable area on one or both sides of
the stream channel that in inundated by flood waters at some interval. The
transitional upland fringe is a portion of the upland on one or both sides of the
floodplain that serves as a transitional zone or edge between the floodplain and
the surrounding landscape (Federal Interagency Stream Restoration Working

Group (FISRWG], 1998).

Stream Channel

Nearly all channels are formed, maintained, and altered by water and sediment
they carry. Usually they are gently rounded in shape and roughly parabolic,
but form can vary greatly. The deepest part of the channel is referred to as the

thalweg. The dimensions of a channel cross section define the amount of water

that can flow along without spilling over the banks.
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A distinguishing feature of the channel is streamflow. As part of the water
cycle, the ultimate source of all flow is precipitation. The pathways
precipitation takes after it falls affect many aspects of streamflow including
quantity, quality, and timing. The two basic components the stream channel
are streamflow and baseflow. Stream flow is precipitation that reaches the
channel over a short time frame through overland and underground routes.
Baseflow is precipitation that percolates to ground water and moves slowly
through an aquifer before reaching the channel. It sustains streamflow during

periods of little or no precipitation (FIRSWG, 1998).

Stream Discharge

Discharge is the term used to describe the volume of water moving down a
stream channel per unit time. The basic unit of flow used to describe
discharge is cubic feet per second (cfs). Discharge is related to the cross
sectional area of the stream channel through which the water flows and the
average velocity of the water. Discharge can be estimated in the following

manner:
Q =AV
Where:

Q = Discharge (cfs);
A = Area through which the water flows (ft2); and

V = Average velocity in feet per second (ft/sec).

The various components of flow are illustrated in Figure 4-2.
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Figure 4-2
Channel Discharge is the Product of Channel Area Times Discharge Rate
(From: FISRWG, 1998)

Peak Discharge

A storm hydrograph is a tool used by hydrologists to determine how stream
discharge changes with time (Figure 4-3). The portion of the hydrograph that
lies to the left of the peak is called the rising limb and it provides information
regarding how long it takes the stream to peak following a particular
precipitation event. The portion of the curve to the right of the peak is referred
to as the recession limb and provides an estimate of how long it takes a stream
to return to normal flow conditions after a peak. The time between the middle
of the rainfall event and the occurrence of peak runoff is called the lag time.

These features of a storm hydrograph are illustrated in Figure 4-3.
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Figure 4-3
Stream Hydrograph Used to Show Response of a Stream to

Precipitation Events
(From: FIRSWG, 1998)

Floodplain

The floor of most stream valleys is relatively flat. This is because over time the
stream moves back and forth across the valley floor in a process called lateral
migration. In addition, periodic flooding causes sediments to move down
gradient and to be deposited on the valley floor near the channel. There are
two basic types of floodplains; the hydrologic floodplain and the topographic
floodplain. These two types of floodplains are illustrated in Figure 4-4. The
hydrologic flood plain is defined as the land found adjacent to the baseflow

channel below the bankfull elevation. It is typically inundated. However, not

all stream corridors have a hydrologic floodplain. The topographic floodplain is
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defined as the land adjacent to the channel that includes the hydrologic
floodplain and other land up to an elevation reached by a flood peak of a given

frequency (e.g., the 100-year floodplain)(FIRSWG, 1998).

topographic floodplain

hydrologic floodplain

\_ bankfull width f

bankfull
elevation

bankfull depth

'

Figure 4-4
Floodplain Components
(From: FIRSWG, 1998)

The term "100-year flood," is used to describe the recurrence interval of floods
(Table 4-1). As shown in Table 4-1, the 100-year recurrence interval means
that a flood of that magnitude has a one percent chance of occurring in any
given year. In other words, the chance that a river will flow as high as the
100-year flood stage in any year is 1 in 100. Statistically, each year begins
with the same 1% chance that a 100-year event will occur. However, it should
be realized that just because a 100-year flood happened last year does not
mean that it will not happen this year, too. In other words, future rainfall and
floods do not depend on the rainfall and floods that happened in the past. Past
records are mainly used to show what kind of river flows can be expected.

Thus, the term 100-year flood provides a general idea that such a flood was a

significant event.
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Table 4-1
Recurrence Intervals

Recurrence Probability of % Chance of
Interval Occurrence Occurrence
(in yrs) in any Given Year in any Given Year

100 1in 100 1
50 1in 50 2
25 1in 25 4
10 1in10 10
5 1in5 20
2 1in2 50

The floodplain provides temporary storage space for floodwaters and sediment
produced by the watershed. This attribute serves to add to the lag time of a
flood. If the streams capacity for moving water and/or sediment is diminished,
or if the sediment load produced from the watershed become too great for the
stream to transport, flooding will occur more frequently and the valley floor will
begin to fill. Valley filling results in the temporary storage of sediment

produced by the watershed (FIRSWG, 1998).

It should be recognized that most of the streams in the SBW are considered to
be in mountainous terrain or are small in size and typically do not have well
developed floodplains. With the exception of the Rogue River, the lower reach
of Evans Creek, primarily between the towns of Wimer and Rogue River, is the

best example of a floodplain in the SBW.

Transitional Upland Fringe

The transitional upland fringe (TUF) serves as a transitional zone between the

floodplain and the surrounding landscape. Thus, its outside boundary is also




Seven Basins Watershed Assessment

the outside boundary of the stream corridor itself. Stream related hydrologic
and geomorphic processes may be responsible for forming some portion of the
TUF over geologic time; they typically are not responsible for maintaining or
altering its present form. Land use activities have the greatest potential impact

on this component of the stream corridor (FISRWG 1990).

There is no typical cross section for this component of the stream corridor.
TUFs can be flat, sloping, or in some cases nearly vertical. All TUFs have one
common attribute; they are distinguishable from the surrounding landscape by

their greater connection to the floodplain and stream.

The floodplain side of the TUF often reveals one or more benches. These
benches are terraces formed in response to new patterns of streamflow,
changes in sediment size or load, or changes in watershed baselevel (i.e., the
elevation at the watershed outlet). Figure 4-5 illustrates terrace formation by
channel incision. Figure 4-5 represents a nonincised channel. Changes in
streamflow or sediment delivery can disrupt stream equilibrium and the
channel degrades and widens. The original floodplain is abandoned and
becomes a terrace (B). The widening phase is completed when a floodplain

evolves within the widened channel (C) (FIRSWG, 1998).

IMPACTS OF WEATHER ON WATERSHED HYDROLOGY
AND ECOSYSTEMS

Flooding

Floods have been recorded in the northwest since Euro-American settlement.
Records show fifteen high water events have occurred in the vicinity of the SBW

in the past one hundred fifty years. The years that have experienced major

flooding are listed in Table 4-2.
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Terraces in (A) Nonincised and (B) and (C) Incised Streams
(From: FIRSWG, 1998)

bankfull channel

Major floods are typically caused by a combination of a heavy snow pack in the
mountains and warm torrential rain that quickly melts the snow. The SBW
has experienced periodic flooding which has resulted in significant changes to

the landscape, channels, and ecosystems. Flood waters have changed the

course of rivers and streams, damaged or destroyed homes, bridges, ferries,
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and crop lands in the SBW. When flooding

occurs in areas inhabited by man, it can spread Table 4-2
. ) i . . Years that Major
pollutants and invasive organisms by disrupting Flooding Occurred
normal rain m in iti n
ormal drainage systems cities and 1853 1945
overwhelming sewer and septic systems. 1858 1048
. . 1861 1953
Flooding is a natural phenomenon that cycles
, . . 1866 1955
water, nutrients, and sediment through river
) 1867 1962
systems. Flood waters scour away organic
1880 1964
materials that accumulate on river bottoms and 1890 1974
deposit sediment onto  stream = banks,
1927 1997
encouraging growth of riparian vegetation.

Flooding is beneficial to streams because it creates both local and regional
environmental balance, affecting water quality and aquatic life. Many species
of fish and macroinvertebrates require high water events to complete there life
cycle. Flood waters carry heavy sediment loads from areas where accelerated
erosion and scour occur. These sediments are redistributed over vast areas.
In areas where the sediment is deposited, replenishment of valuable topsoil can
occur. Shallow water table aquifers can be physically affected by flooding when
water levels rise in response to rapid recharge from flood waters. Ground water
can also be affected chemically by flooding if pollutants are transported by
flood waters and recharged to shallow aquifers. Silt ladened flood waters can
reduce infiltration rates to shallow aquifers by reducing the hydraulic

conductivity of the surface soils where recharge normally takes place.

Drought Cycles

A drought is a period of drier-than-normal conditions that results in water-
related problems. Precipitation (rain or snow) falls in uneven patterns across

the country. The amount of precipitation at a particular location varies from

year to year, but over a period of years, the average amount is fairly constant.
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The amount of rain and snow also varies with the seasons. In some areas,
most of the yearly precipitation falls in the early spring. Even if the total
amount of rainfall for a year is about average, rainfall shortages can occur
during critical periods when moisture is needed for plant growth

(Moreland, 1993).

When little or no rain falls, soils can dry out and plants can die. When rainfall
is less than normal for several weeks, months, or years, several changes in

water resources occur:

» The flow of streams and rivers decline;
» Water levels in lakes and reservoirs fall; and

» The depth to water in wells increases.

If dry weather persists and water-supply problems develop, the dry period can
become a drought (Moreland, 1993).

The beginning of a drought is difficult to determine. Several weeks, months, or
even years may pass before it is recognized that a drought is occurring. The
first evidence of drought usually is seen in precipitation records. Within a
short period of time, the amount of moisture in soils can begin to decrease.
The effects of a drought on flow in streams and reservoirs may not be noticed
for several weeks or months. Declining water levels in wells may not reflect a
shortage of rainfall for a year or more after a drought begins because of the lag
between the time when precipitation falls and the actual time that it enters the

aquifer as recharge.

The Palmer Drought Severity Index was developed in the 1960's and uses
temperature and rainfall information in a formula to determine dryness. The
index is most effective in determining long term drought that extends over

several months and is not as good for short-term forecasts (a matter of weeks).

It uses a O for normal, and drought is shown in terms of negative numbers; for
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example, negative 2 is moderate drought, negative 3 is severe drought, and
negative 4 is extreme drought (National Oceanic and Atmospheric
Administration [NOAA], 2003). The advantage of the Palmer Index is that it is
standardized to local climate, so it can be applied to any part of the country to

demonstrate relative drought or rainfall conditions.

Figure 4-6 illustrates the Palmer Index for the continental United States. The
figure shows that the SBW is currently in a period of moderate drought. The
drought index is updated weekly on the NOAA website.

Palmer Drought Index
Long-Term (Meteorological) Conditions

October 26, 2003 - November 1, 2003

Mational Climatic Data Center, NOAA
based on data provided by the
Climate Prediction Center, NOARA

extreme severns moderate mid- moderately very extremely
droughl drought drought range molsl moist mokst
-4.00 -3.00 -2.00 -1.99 +2.00 +3.00 +4.00
and to to o o to and
balow -3.99 -2.99 +1.99 +2.99 +3.99 above
Figure 4-6

Palmer Drought Index as Calculated by NOAA for the Period Shown
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Recurrent drought cycles have been shown to be influenced by repeated El nino
and La nina cycles. In the Northwest, temperature and precipitation data are
available for about the past 100 years. During that time, there have been four

relatively distinct climatic periods (Taylor and Southards, 1997):

1896-1914 Generally wet/cool
1915-1946 Generally dry/warm

>
>
» 1947-1975 Generally wet/cool
>

1976-1994 Generally dry/warm

These periods are illustrated graphically in Figure 4-7 which shows annual
precipitation (departures from the long-term average) for the Oregon Coast. All
stations west of the crest of the Coast Range were averaged together to arrive at
a single value each year and the yearly values were compared with the long-
term average. The Water Year (October through September) was used so that

all months from a single winter remained in the same data set.

Water Year Precipitation, Oregon Coast Diwision, 1896-1998

Departure from awerage (inches)

Warm,

-
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Figure 4-7

Precipitation Data Illustrating Cool/Wet and Warm/Dry Cycles

Along the Oregon Coast
(From: Taylor and Southards, 1997)
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Taylor and Southards (1997) note that for any given period, not all the years
are dry or wet, but that a high percentage follows that pattern. For example, in
the 1915-1946 period, there were 22 dry years and only 10 wet ones.
Consecutive dry years were common (indicating drought periods). The wet
period immediately following had 21 wet years versus seven dry years, and
consecutive dry years never occurred. Droughts were nonexistent during the
latter period, although there were several major floods. The most severe
drought years recorded were the years of 1929-1931. The entire Pacific
Northwest experienced an extended drought from 1976 to 1995. 2001 was the

driest year since recording began.

Potential Impact of Climate on Salmon Populations

According to Taylor and Southards (1997); there is increasing evidence that
salmon populations in the northwest are significantly influenced by long-term
climate changes. Scientists have found that salmon returns in the Northwest
show long-term correlation with climate cycles. Figure 4-8 (Anderson, 1995)
presents a comparison of the "Pacific Northwest Index" (PNI) to distinguish cool,
wet periods from warm, dry periods. This data correlates well with the data

presented in Figure 4-7 for the Oregon Coast.

Anderson (1996) also compared the PNI with Columbia River spring Chinook
salmon returns using data collected since 1940 (earlier data are not available).
The correlation between spring Chinook and PNI is very strong, and indicates
that salmon returns increase during cool, wet periods and decline during
warm, dry ones. As pointed out by Taylor and Southards (1997), while there
are undoubtedly human-induced effects on the fish (including dam
construction, habitat destruction, etc.), Figure 4-8 provides compelling

evidence that natural climate variability may be a very significant influence as

well, and should be considered in any salmon restoration plan.
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Climate Effects on Columbia River Chinook Salmon
(From: A testimony before the U.S. House of Representatives by Anderson, 1995)

GROUND WATER

Water beneath the land surface occurs in two principal zones, the vadose or
unsaturated zone and the saturated zone. In the unsaturated zone, the spaces
between grains of gravel, sand, silt, clay, and cracks within rocks--contain both
air and water. Although a considerable amount of water can be present in the
unsaturated zone, this water cannot be pumped by wells because it is held too
tightly by capillary forces (Winter et al., 1998). The upper part of the
unsaturated zone is typically referred to as the soil-water zone. The soil zone is
crisscrossed by roots, voids left by decayed roots and animal and worm

burrows, which enhance the infiltration of precipitation into the soil zone. Soil

water is used by plants for basic life functions and transpiration, and can also
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evaporate directly to the atmosphere. Figure 4-9 graphically illustrates the

location of the unsaturated zone, the capillary fringe, and the saturated zone.
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Figure 4-9

Components of a Ground Water Flow System
(From: Purdue Research Foundation, 1996)

Unlike the unsaturated zone, the voids in the saturated zone are filled with
water. This water is referred to as ground water. The upper surface of the
saturated zone is called the water table. Below the water table, the water
pressure is great enough that water enters wells, thus permitting ground water
to be withdrawn for beneficial use. Figure 4-9 illustrates the location of wells

in various portions of an aquifer(s) (Winter et al., 1998).

The depth to the water table can be highly variable and can range from zero,
when it is at land surface, to hundreds or even thousands of feet in some types
of landscapes. Usually, the depth to the water table is small near permanent
bodies of surface water such as streams, lakes, and wetlands. An important

characteristic of the water table is that its location or configuration varies

seasonally and from year to year. This variability is because ground water




Seven Basins Watershed Assessment

recharge is related to variation in quantity, distribution, and timing of

precipitation (Winter et al., 1998).

As illustrated in Figure 4-10, ground water moves along flow paths of varying
lengths from areas of recharge (i.e., locations within a ground water flow
system where precipitation enters the saturated zone) to areas of discharge
(i.e., locations within a ground water flow system where ground water leaves an
aquifer). The source of water to the water table (ground water recharge) is
infiltration of precipitation. Ground water discharge points can be the result of
springs exiting at ground surface, discharge to surface water bodies (rivers,

lakes, wetlands, ocean, etc.), or discharge to wells as result of pumping.

RECHARGE MHER
DISCHARGE AREA
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Figure 4-10
Illustration of Ground Water Flow Paths and Aquifer Types
(From: Winter et al., 1998)

The generalized flow paths in Figure 4-10 start at the water table, continue
through the ground water system, and terminate at a stream and a pumped
well. In general, the surface of the water table tends to mimic the surface
topography. In the uppermost, unconfined aquifer (water table aquifer), flow

paths near the stream can be 10’s to 100’s of feet in length and have

corresponding traveltimes of days to a few years. The longest and deepest flow
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paths are associated with deep confined aquifers. Flow path length may be
1,000’s of feet to 10’s of miles and traveltimes may range from decades to

millennia in these deeper aquifers (Winter et al., 1998).

4.2 SURFACE WATER/GROUND WATER INTERACTION

The hydrologic system is complex, from the climate system that drives it, to the
earth materials that the water flows across and through, to the modifications of
the system by human activities. Much research and engineering has been
devoted to the development of water resources for water supply. However,
most past work has concentrated on either surface water or ground water
without much concern about their interrelations. The need to understand
better how development of one water resource affects the other is universal,

and will surely increase as development intensifies.

The path by which water reaches a stream depends on such factors as climate,
geology, topography, soils, vegetation, and land use. In various parts of the
same watershed different processes may generate streamflow or the relative
importance of each process may differ. Nevertheless, it is recognized that there

are essentially three processes that feed streams. They are:

» Overland flow;
» Subsurface stormflow (or interflow); and

» Ground water flow (baseflow).

While regional ground water flow may sometimes contribute to runoff during
storms, its primary importance is in sustaining streams during low-flow
periods between rainfall and snowmelt events. Streamflow hydrographs reflect
two very different types of contributions from the watershed. The peak flows
are delivered to a stream by overland flow, subsurface stormflow, and to a

much lesser extent by ground water flow. The peaks are the result of a fast
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response to short-term changes in the subsurface flow systems in hillslopes
adjacent to channels. Baseflow, which is delivered to the stream by deeper
ground water flow, is the result of a slow response to long-term changes in the

regional ground water flow systems.

Ground water contributes to stream flow in most physiographic and climatic
settings. Even in settings where streams are primarily losing water to ground
water, certain reaches may receive ground water inflow during some seasons.
The proportion of stream water that is derived from ground water inflow varies
across physiographic and climatic settings. The amount of water that ground
water contributes to streams can be estimated by analyzing streamflow
hydrographs to determine the ground water component, which is termed base
flow. Several different methods of analyzing hydrographs have been used by
hydrologists to determine the base-flow component of streamflow
(Winter et al., 1998). However, a discussion of these analytical tools is beyond

the scope of this document.

The interaction of surface water and ground water takes place in three basic
ways: streams gain water from inflow of ground water through the streambed
(gaining stream; Figure 4-11 A), they lose water to ground water by outflow
through the streambed (losing stream, Figure 4-11 B); or they do both, gaining

in some reaches and losing in other reaches.
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Figure 4-11
(A) Gaining Streams Receive Water from the Ground Water System;
(B) Losing Streams Lose Water to the Ground Water System; and
(C) Disconnected Streams are Separated from the Ground Water System

by an Unsaturated Zone
(Modified from Winter et al., 1998)

4-22



Seven Basins Watershed Assessment

Gaining Stream

A stream can receive water as a result of ground water discharge. For ground
water to discharge into a stream channel, the altitude of the water table in the
vicinity of the stream must be higher than the altitude of the stream-water
surface. Under these conditions the water table slopes toward the stream so
that the hydraulic gradient of the aquifer is in the direction of the stream
channel (Figure 4-11 A). A stream that is normally a gaining stream during
baseflow conditions may temporarily become a losing stream during flood
events. If the flood crest depth in the channel is greater than the local water
table elevation, the hydraulic gradient in the aquifer next to the stream can be

reversed as a result of bank storage (Figure 4-12).

BANK STORAGE

Flow direction

Figure 4-12
If Stream Levels Rise Higher than Adjacent Ground Water Levels,

Stream Water Moves into the Streambanks as Bank Storage
(Modified from Winter et al., 1998)

Losing Stream

Typically, streams are fed by overland flow, interflow, and baseflow at higher
elevations. As they move to lower elevations the local precipitation amounts
decrease, consequently there is less infiltration and a lower water table. As one

goes downstream, less and less water will be found in the stream channel. The
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rate of water loss is a function of the depth to ground water and the hydraulic
conductivity (ability of a material to transmit water) of the underlying
materials. For surface water to seep to ground water, the altitude of the water
table in the vicinity of the stream must be lower than the altitude of the

stream-water surface.

Losing streams can be connected to a ground water system by a continuous
saturated zone (Figure 4-11 B) or can be disconnected from the ground water
system by an unsaturated zone (Figure 4-11 C). An important feature of
streams that are disconnected from ground water is that pumping of shallow
ground water near the stream does not affect the flow of the stream near the

pumped wells (Winter et al., 1998).

Ground water use near a stream can have a significant effect on the
relationship between surface water and ground water. Heavy ground water
pumping from wells located near a stream can lower the water table to an
elevation below the bottom of the stream channel. The reach of stream affected
by the lowering water table can become a losing stream, while the upstream

and downstream reaches can still be gaining.

Effects of Pumping Near a Stream

Ground water use near a stream can have a significant effect on the
relationship between surface water and ground water. Heavy ground water
pumping from wells located near a stream can lower the water table to an
elevation below the bottom of the stream channel. The reach of stream affected
by the lowering water table can become a losing stream, while the upstream

and downstream reaches can still be gaining.

Withdrawing water from shallow aquifers near surface water bodies can

diminish the available surface water supply by:
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» Capturing some of the ground water flow that would normally

discharge to the surface water body; or

» By inducing flow from the surface water source into the surrounding

aquifer (Winter et al., 1998).

The magnitude of this affect depends on the distribution of the wells and how
they are pumped. A limited amount of wells located sporadically along a
stream will produce local changes in the surface water regime. However,
numerous wells spaced relatively closely over a large area can cause regional

impacts to stream flow.

Figure 4-13 is an illustration presented by Winter et al. (1998). In this
example, a river system and a shallow water table aquifer are hydraulically
connected. The situation illustrated in Figure 4-13 A, represents a case where
ground water in the shallow aquifer discharges to the stream under natural
flow conditions. Figure 4-13 B illustrates how the ground water flow regime is
altered when a production well is placed near the stream. In this situation,
ground water flow that would typically discharge to the stream is “short
circuited” and moves to the well. Only a limited amount of the ground water
moves to the stream under these conditions. If the well is pumped at a higher
rate; additional drawdown can occur and more water is removed from the
aquifer (Figure 4-13 C). Under these conditions, the well intercepts more water
than would typically discharge to the stream under natural conditions. Under
these conditions, water can be induced to flow from the stream to the well

reducing the amount of water flowing in the stream.
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Figure 4-13
Affect of Pumping a Well Along a Stream Channel
(From: Winter et al., 1998)

This simplification of the interaction between shallow ground water and a
stream is a compelling illustration of why more and more emphasis is being
given to the concept that ground water and surface water should be treated as
one resource. In the situation illustrated in this example, over the long term,
the quantity of ground water withdrawn will be approximately equal to the
reduction in streamflow that is potentially available to downstream users

(Winter et al., 1998).
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Interactions with Wetlands

Wetlands are present in climates and landscapes that cause ground water to
discharge to land surface or that prevent rapid drainage of water from the land
surface. Similar to streams, wetlands can receive ground water inflow or
provide recharge to underlying ground water flow systems, or both

(Winter et al., 1998).

Wetlands that occupy depressions in the land surface interact with ground
water in a similar manner as streams. However, unlike streams, wetlands do
not always occupy low points and depressions in the landscape. They can also
be present on slopes (such as fens) or found along drainage divides (such as
some types of bogs). Fens are wetlands that commonly receive ground water
discharge; therefore, they receive a continuous supply of ground water. Bogs
are wetlands that occupy uplands or extensive flat areas, and they receive

much of their water from precipitation (Winter et al., 1998).

The source of water to wetlands can be from ground water discharge where the
land surface is underlain by an aquifer, from ground water discharge at
seepage faces and at breaks in slope of the water table, from streams, and from
precipitation. Wetlands in riverine areas have especially complex hydrological
interactions because they are subject to periodic water-level changes. The
combined effects of precipitation, evapotranspiration, and interaction with
surface water and ground water result in a pattern of water depths in wetlands

that is distinctive (Winter et al., 1998).

In regions where intense runoff occurs in a relatively short period of time,
closed topographic depressions are filled by runoff water to form ephemeral
ponds and wetlands. As the water level in a pond occupying a depression
rises, it flows from the pond to the water table where the hydraulic head is
lower than the pond. The duration of standing water in the depression is

referred to as the hydroperiod. Hydroperiod is an important parameter that
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affects the species richness of aquatic invertebrates, amphibians, and their
predators (Haysahi and Rosenberry, 2002). Hydroperiod affects all wetland
characteristics, including the type of vegetation, nutrient cycling, and the types
of invertebrates, fish, and bird species present. The hydroperiod of ephemeral
water bodies is determined by climatic factors, amount of surface runoff input,
and ground water exchange. Trees and shrubs that grow in riparian areas can
transpire large amounts of surface and ground water and significantly affect

the hydroperiod of ephemeral ponds (Haysahi et al., 1998).

The Hyporheic Zone

Streambeds and banks are unique environments because they are where
ground water that drains much of the subsurface of landscapes interacts with
surface water that drains much of the surface of landscapes. The hyporheic
zone is located directly beneath the streambed and it is a zone where surface
water and ground water are mixed (Figure 4-14). The zone is underlain by
unmodified ground water that has physical and chemical characteristics
considerably different from stream water (Williams, 1993). The hyporheic zone
is an ecotone between the surface environment characterized by light, high
dissolved oxygen, and temperature fluctuation, and the ground water
environment characterized by darkness, low dissolved oxygen, and stable

temperature (Gibert et al., 1994).
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Figure 4-14
Schematic Illustration of a Hyporheic Zone
(From:Winter et al., 1998)
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The hyporheic zone is an essential component of the lotic ecosystem. Ground
water exchange in this zone affects the ecology of surface water by sustaining
stream base flow. It also provides stable-temperature habitats and supplies
nutrients and inorganic ions. Localized areas of high ground water discharge
in streams provide thermal refugia for fish (Hayashi and Rosenberry, 2002).
The chemical and biological character of the hyporheic zone may differ
markedly from adjacent surface water and ground water due to mixing between

ground water and surface water in the zone.

4.3 WATER USE

Under Oregon law, all water is publicly owned. With some exceptions, cities,
farmers, factory owners, and other users must obtain a permit or water right
from the Oregon Water Resources Department (OWRD) to use water from any
source (i.e., underground, or from lakes or streams). Landowners with water
flowing past, through, or under their property do not automatically have the

right to use that water without a permit from OWRD (OWRD, 2002).

In order to appreciate how water is used in the SBW, it is necessary to
understand the concept of water rights and how they effect how water is

obtained and used by individuals, industry, and municipalities.

Water Rights and the Oregon Code

In Oregon and the other 16 western states, water rights are primarily
determined under the appropriation doctrine. The two major concepts of this

system are:

» A water right is a right to use the water; the right is acquired by

appropriation; and
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XS

» An appropriation is the act of diverting water from its source and

applying it to a beneficial use.

This system is often referred to as the Doctrine of Prior Appropriation (i.e., first
in time, first in right). Water is not owned by individuals, but held in trust by
the state for the beneficial use of its people. Water rights in Oregon are
established through a permit process. The basic concept of the appropriations
doctrine is that the earliest water users have priority over later appropriators at
times of water shortage. Generally, Oregon law does not provide a preference
of one kind of use over another. If there is a conflict, the date of priority

determines who may use the available water (OWRD, 2002).

Initially, the appropriation doctrine was considered applicable only to flowing
streams because surface water was the first to be exploited and this is where
the first conflicts between users occurred. By contrast, there was very little
use of ground water resulting in a general lack of regard for legal rules to
address its allocation. Only in recent years have State courts and legislatures
been forced to address the problems of allocating ground water resources as

ground water use is increasing.

There are laws in effect that require special attention be given to the
relationship between surface water and ground water. It is now being
recognized that all water sources are basically hydraulically connected.
OWRD’s administrative rules (Oregon Administrative Rules [OAR]
690-09-040 [2]) assume a hydraulic connection exists whenever the ground
water point of diversion (from an unconfined aquifer) is located within one
quarter mile of a surface water source. The issue of hydraulic connection and
its effect on permit decisions is critical. The basic issue with respect to a water
right is one of availability. Due to the concept of hydraulic connection, the
issue of water availability in nearby streams comes up even with ground water

rights for wells.
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This rule can be particularly troublesome for ground water users who drill their
well, then apply for a permit. This approach is allowed by the OWRD, but
caution must be taken to ensure that the well is not being drilled in a critical or
limited ground water basin and that there is no connection to an already over-
appropriated stream. Proceeding in this manner could result in one owning an

extremely expensive well that cannot be used.

Water Dedicated to Instream Uses

OWRD also approves instream water rights for fish protection, minimizing the
effects of pollution or maintaining recreational uses. Instream water rights
establish flow levels to remain in a stream on a month-by-month basis and are
usually set for a certain stream reach and measured at a specific point on the
stream. Instream water rights have a priority date and are regulated in the

same way as other water rights (OWRD, 2002).

Instream water rights were established by the 1987 Legislature. This law
allows the Departments of Fish and Wildlife, Environmental Quality and Parks
and Recreation to apply for instream water rights. The law gives instream
water rights the same status as other water rights. In a Governor-declared
drought, Oregon law allows OWRD to give preference to human consumption
and livestock watering over other uses including instream uses (OWRD, 2002).

Based on OWRD records, instream water rights have been established for:
Anadromous and resident fish habitat;

Anadromous and resident fish rearing;

Supporting aquatic life and minimizing pollution;

Instream uses; and

YV V VYV VY V

Undetermined uses.
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Instream water rights are not guarantees that a certain quantity of water will
be present in the stream. When the quantity of water in a stream is less than
the instream water right, OWRD will require junior water right holders to stop
diverting water. However, under Oregon law, an instream water right cannot

affect a use of water with a senior priority date (OWRD, 2002).

Exempt Uses of Water

Some uses of water do not require water rights. These are referred to as
“exempt uses.” While these water uses are exempt from the requirement to
obtain a water right, the use is only allowed to the extent that water is used for
a beneficial purpose without waste. Exempt uses of water in a watershed can
have a significant impact on surface water and ground water availability due to

their cumulative impact.

Exempt Uses of Surface Water

The following are exempt uses of water as listed in OWRD (2002):

» Natural springs: a landowner's use of a spring which, under natural
conditions, does not form a natural channel and flow off the property

where it originates at any time of the year.

» Stock watering: where stock drink directly from a surface source and
there is no diversion or other modification to the water source. Also,
use of water for stock watering from a permitted reservoir to a tank or
trough, and, under certain conditions, use of water piped from a

surface source to an off-stream livestock watering tank or trough.

» Salmon: egg incubation projects under the Salmon and Trout
Enhancement Program (STEP) and water used for fish screens,

fishways, and bypass structures are also exempt.
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Fire control: the withdrawal of water for use in emergency fire fighting.

Forest management: certain activities such as slash burning and
mixing pesticides. To be eligible, a user must notify the Department
and the Oregon Department of Fish and Wildlife (ODFW) and must
comply with any restrictions imposed by the Department relating to the

source of water that may be used.

Land management practices: where water use is not the primary

intended activity.

Rainwater: collection and use of rainwater from an impervious surface

(i.e., a parking lot or a building’s roof).

Exempt Uses of Ground Water

Stock watering.

Lawn or non-commercial garden watering: of not more than one-half

acre in area.

Single or group domestic purposes: for no more than 15,000 gallons

per day.

Single industrial or commercial purposes: not exceeding 5,000

gallons per day.
Down-hole heat exchange uses.

Watering: the grounds, ten acres or less, of schools located within a

critical ground water area.

Abandoning Wells

Unused wells that are not properly abandoned can cause ground water

contamination, waste, or loss of artesian pressure. Oregon’s well abandonment
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standards are designed to prevent contamination of the well or aquifer by
surface and subsurface leakage which may carry harmful chemicals or
bacteria. Ultimately, landowners can be held responsible for harm to the

ground water resource resulting from old or unused wells (OWRD, 2002).

OWRD has minimum standards that describe the acceptable methods for two

types of well abandonment.

» Temporary Abandonment

» Permanent Abandonment

A well is considered temporarily abandoned when it is taken out of service for a
short time. Wells are temporarily abandoned when it is envisioned that they
are to be brought back into service at a future date. In accordance with OWRD
standards, a temporarily abandoned well must be covered by a watertight cap

or seal to prevent materials from entering the well from the surface.

According to OWRD standards, a well is considered permanently abandoned
when it is completely filled so that movement of water within the well is
permanently stopped. Permanent abandonment must be performed by a
licensed water well constructor, or the landowner under a Landowner's Water

Well Permit.

In the case of the abandonment of a dug well, OWRD must be contacted and
the proposed method must be approved. Typically, a hand-dug well free of
debris may be abandoned by filling the well with cement or concrete to above
the water producing zone and then clean fill (not gravel) to land surface. In
some cases, hand-dug wells containing debris may be subject to other

abandonment methods (OWRD, 2002).
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Water Uses in the SBW

Water within the SBW is used for many beneficial uses. The OWRD has a list

of beneficial uses of water for classification of water rights. The list includes:

» Mining (0)

» Agriculture (1)

\%

Domestic (2)
Irrigation (3)
Commercial (4)
Recreation (5)
Power (6)

Fish (7)
Livestock (8)
Municipal (9)
Instream (I)

Miscellaneous (M)

YV Vv VYV ¥V ¥V V¥V ¥V V V V

wildlife (W)

Of the codes listed, all but power, fish, and wildlife are represented in the SBW.
Table 4-3 lists the beneficial uses for the water rights obtained from the OWRD
files for the SBW. The primary beneficial use of water in the SBW is for
irrigation followed by domestic use and mining. There are 866 surface water
rights and 126 ground water rights. Figure 4-15 illustrates the points of
diversion where water is removed and Figure 4-16 illustrates the place of use
for water rights in SBW. A listing of water right certificates, permits, and
applications in the SBW based on file with OWRD is provided in Appendices D,
E, and F.
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Insert Figure 4-15

Seven Basins Watershed Water Rights — Points of Diversion
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Insert Figure 4-16

Seven Basins Watershed Water Rights — Places of Use
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Surface Water Use in the SBW

Based on OWRD files, most surface water rights are for irrigation followed by
domestic and municipal uses. The majority of the irrigation occurs in the
Upper and Lower Evans Creek, Rogue/Snider, Rogue/Sams, Rogue/Sardine,
Evans Creek/Sykes, and Rogue/Galls subwatersheds with lesser amounts
used in Rogue River/Ward and Foots Creek subasins. Of the 866 surface
water rights in the watershed, irrigation use represents 73% of the surface
water rights in the SBW while domestic use represents approximately 12%,
mining 5%, and municipal uses 4%. These values represent the percentage of

each use by number of water rights in the SBW not by volume of water used.

Ground Water Use in the SBW

OWRD files indicate that there

Table 4-4
are 4,512 wells in the SBW. This | yymber of Wells Based on Well Logs on
number is based on well logs File with the OWRD
filed with OWRD (Appendix G).
Well logs have been recorded Rogue-Birdseye/Ward Bl
Foots Creek 298

with OWRD since approximately

1955. Thus, those wells Rogue-Galls/Kane 553

identified in Table 4-4 reflect Rogue-Sardine 239

Rogue-Table Rock 982
only those wells that have been ogte-Tavle e

. . . . Lower Evans Creek 659

drilled since 1955. It is highly
. o Pleasant Creek 508
likely that numerous additional

Evans-May/Sykes 498
wells exist in the SBW for which

West Fork Evans Creek-Lower 2
well drilling records have not West Fork Evans Creek-Upper )
been recorded with the state. Evans-Rock/Salt 0
The data provided in Table 4-4 B Gl Waoer 054
indicate that there are 126 Total 4,512

ground water rights in the SBW.
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This represents about 13%, by number, of the total water rights in the
watershed. The primary beneficial use for the majority of the 126 ground water
rights is irrigation. The greatest concentrations of wells are focused in
Rogue/Snider Creek (55), Rogue/Galls Creek (15), and Lower Evans Creek (14)
subwatersheds. The distribution of wells that have a water right is shown on
Figures 4-15 and 4-16. These figures illustrate the points of diversion and

places of use for ground water rights in the SBW.

The majority of the remaining 4,386 wells are presumed to be exempt wells
used for single or group domestic purposes and for stock watering and/or lawn
or non-commercial garden watering. Lawn or non-commercial watering of
gardens could represent the greatest use of exempt groundwater, particularly

during the dry season.

4.4 HYDROLOGY ISSUES IN THE SBW

The following discussion is related to hydrology issues specific to the SBW.
Topics addressed in the previous sections will be addressed in the context of
how they affect the hydrology and water use in the SBW. The discussion is
based on the limited amount of hydrologic data that is available for the

watershed.

Estimation of Peak Stream Discharge for Evans Creek

A study of the magnitude and frequency of the peak discharges of rural
unregulated streams in Oregon west of the Cascade crest has been completed
by OWRD (Cooper, 2002). The results of the study include (1) the magnitude of
annual peak discharges for selected frequencies at 445 gauging stations, (2) a
map of generalized logarithmic skew coefficients for western Oregon, and (3)
sets of equations relating the magnitude of floods at selected frequencies to

physical watershed characteristics such as drainage area or mean January
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precipitation. There is a set of frequency specific prediction equations for each
of three hydrologically similar regions within western Oregon. The selected
flood frequencies are described by the interval at which the flood is likely to

recur.

Return intervals of 2, 5, 10, 20, 25, 50, 100, and 500 years were used in the
evaluation. As discussed in Section 4.1, a return interval is the number of
years expected to pass, on average, between peak discharges for a given
magnitude. The selected peak discharge frequencies are described by the

interval at which the peak is likely to recur.

Peak discharges were calculated for Evans Creek at Bybee Springs as
discussed in Cooper (2002). Data presented in Table 4-5 under the heading
“Station” represents systematic and historically measured values taken at the
gauging station. The column labeled “Predicted” represents the values
generated using regional regressions equations that relate peak discharges to
watershed characteristics. Table 4-6 lists the watershed characteristics used
to calculate the peak flows for this gauging station. The values listed in the
column labeled “Weighted” represent the peak discharges weighted using (1)
the actual number of peaks and (2) an equivalent number of peaks as specified

in Cooper (2002).
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Table 4-5
Peak Discharges For Gage 14359500,

Evans Creek Near Bybee Springs Near Rogue River, Oregon
(From: Cooper, 2000)

Station ‘ Prediction ‘ Weighted |
‘ 95% confidence ‘ 95% confidence ‘ 95% confidence
Return Peak
2 | 4260 3160 5800 4600 | 2120 9960 4340 | 2880 | 6580 |
5 | 7070 | 5260 | 10900 | 7150 | 3190 | 16000 | 7090 | 4550 | 12200 |
10 | 9070 | 6560 | 15300 | 8830 | 3880 | 20100 | 8990 | 5480 | 16800 |
20 | 11100 | 7760 | 20200 | 10400 | 4470 | 24300 | 10800 | 6260 | 21700 |
25 | 11700 | 8130 | 21900 | 10900 | 4650 | 25700 | 11400 | 6500 | 23300 |
50 | 13700 | 9250 | 27500 | 12400 | 5150 | 30100 | 13100 | 7170 | 28600 |
100 | 15700 | 10300 | 33600 | 13900 | 5590 | 34700 | 14900 | 7790 | 34100 |
500 | 20600 | 12800 | 49700 | 17200 | 6410 | 46400 | 18900 | 9070 | 48000 |
*Flow is measured in cubic feet per second (cfs)
The regionalized prediction
) Table 4-6
equations were developed to Selected Watershed Characteristics
be used to estimate peak (From: Cooper, 2000)
ﬂows at ungauged Watersheds Drainage Area ‘ 115 ‘ Square Miles |
for the described recurrence Mean Watershed Elevation ‘ 2730 ‘ Feet amsl |
intervals. The equations Mean Watershed Slope ‘ 21.8 ‘ Percent |
relate peak discharge to Precipitation Intensity ‘ 219 ‘ Inches/hour |
. . . January Precipitation ‘ 5.6 ‘ Inches |
physical and climatological
Lo Minimum January Temperature ‘ 32.7 ‘ Degrees F |
characteristics of the
Maximum January Temperature ‘ 44.4 ‘ Degrees F |
watershed such as
Depth to Bedrock ‘ 34.8 ‘ Inches |
precipitation intensity and
drainage area.
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Historical Diversions of Water in the SBW

OWRD has established a suite of wells around the state that are routinely
monitored to evaluate long-term trends in water levels. Many are wells that
private land owners have agreed to allow monitoring to occur. There is a suite
of wells scattered throughout the SBW where limited water level data have been
collected. The period of record for most wells in the SBW is from the late 1970s
or early 1980s until 1995 when monitoring was terminated. The data for the
wells is located on the OWRD web page. The hydrographs illustrates several
factors regarding the behavior of the aquifer (s) that these wells penetrate.

These include:

» The water levels in most wells show seasonal fluctuations;

» Most wells show water level declines that are most likely the result of

drought;
» Some wells appear to be showing long-term water level declines; and

» Selected wells illustrate the influence of surface water bodies on

measured water levels.

Figure 4-17 is a hydrograph for a well located along Evans Creek near the town
of Wimer, Oregon. Water levels in this well show a well defined seasonal trend
with higher water levels observed in the winter and spring, and lower levels
observed during late summer and fall. As discussed in Section 4.1 related to
drought, the period from 1976 to 1996 was characterized by warm dry weather
(see Figure 4-7). This weather pattern is depicted in Figure 4-17. A water level
drop of approximately 25 feet occurred in the well in late 1992. After 1992,
water levels appear to have returned to normal levels based on the period of
record for the well. It is probable, however, that water levels in this well were
higher prior to 1976 than those observed in hydrograph. Water levels most
likely increased over the last data shown on the hydrograph in response to

cooler and wetter conditions that occurred in the late 1990s to present.
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Figure 4-17
Hydrograph for Well Located Near Wimer, Oregon

Figure 4-18 is a hydrograph for a well located south of the well in Figure 4-17.
It is located along Evans Creek and has a period of record similar to the well in
Wimer. The water levels in this well show a well defined seasonal trend was
observed in the Wimer well. However, the water levels in this well demonstrate
a somewhat different trend than the previous well with respect to its response
to drought conditions. Substantial water level declines occurred from about
1989, with the greatest decline observed in 1991 (~10 feet). Water levels began
to recover in 1992 and continued to show recovery through the period of record
in mid-1994. The water level in this well was at its lowest, about one year

earlier than those observed in the well near Wimer (Figure 4-17).
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Hell Location 34,8854, 90HF4BBAL
Oregon Hater Resources Department Hell Log ID JACK 5453
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Figure 4-18
Hydrograph for Well Located Along Evans Creek
Between Rogue River and Wimer

Figure 4-19 is a hydrograph for a third well located along Evans Creek. This
well is located near the town of Rogue River which is adjacent to the Rogue
River. The hydrograph for this well is substantially different than the two
previous wells located along Evans Creek. Substantial water level declines
were observed in this well in late 1989 (~65 feet), late 1990 (~55 feet), and 1991
(~40 feet). It is not known if the measurements reflect static water levels or if
they were collected when the well was pumping or recovering. Superimposed
over these seasonal water level declines is a slight increase in water level from
approximately 1983 to late 1995. This increase is most likely the effect of
changes in the stage of the Rogue River on the local water table. Also of note is

the fact that water level declines were not as prevalent after 1992, indicating
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that the impacts of the drought may have been lessening at this location in the

aquifer.
Hell Location 36.80854,80H160DD0
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Figure 4-19
Hydrograph for Well Located at the Town of Rogue River, Oregon

Water levels demonstrated a somewhat different trend in a well located along
the eastern margin of Sams Valley. The hydrograph for this well is illustrated
in Figure 4-20. At this location, water levels were declining from the beginning
of the period of record and continued to decline through the end of 1992.
Water levels rebounded somewhat in 1993 but declined significantly again in
1994 (~70 feet). The data presented in the hydrograph indicates that as of mid
1995, the water levels in the Sams Valley area had not returned to pre-drought

conditions.
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Hell Location 35.0851.80H18ARD
Oregon Hater Resources Department Hell Log ID JACK 2678
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Figure 4-20
Hydrograph for a Well Located along the Eastern Margin of Sams Valley

Figure 4-21 is a hydrograph for a well located along Kane Creek. Once again,
seasonal variations of water level were observed in this well. However, this well
showed a much different response to the drought than other wells in the SBW.
From 1989 through the first part of 1994, this well did not show effects of the
drought. It was not until the end of 1994 that water levels began to drop in
this well (~35 feet). This drop could have been the result of drought and/or

and increase in ground water development in the area.
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Hell Location 36.8853,80H27DAC
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Figure 4-21
Hydrograph for a Well Located along Kane Creek

Historical Diversions of Water in the SBW

Historically, most of the water uses in the SBW were related to mining and
irrigation for agriculture. Neither mining nor farming was sufficient to support
the early settlers in the watershed so most farmed during the early spring
through fall and mined during the wetter portions of the year when flows in the
streams were higher. As a result, most of the early water rights filed were
joined to mining interests. Later, some water rights were filed to co-mingle
farming/mining uses. Most of the mines in the watershed used ditches to
move water from streams to their point of use. As agriculture evolved in the
watershed many of the ditches initially used for mining were extended to allow
irrigation of land further from the main branch of streams. The construction of

many of the ditches began in the mid to late 1800s. All major ditch
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construction projects were complete and operating by World War II. Table 4-7
lists the major ditches that were constructed for mining and irrigation
purposes in the SBW. As mining activity declined and irrigation changed from
flood to sprinkler application, the diversion ditches were slowly taken out of
service. All of these ditches are now out of service and are no longer being

used to divert water throughout the watershed (Atwood and Lang, 1995).

After World War II, reservoirs were built for irrigation in the SBW. Some
smaller projects were built in the former Beagle area. In 1956, the Sams Valley
Irrigation Association constructed a large reservoir referred to as Ramsey Lake
or “Big Five.” This project was constructed with some government assistance
to provide water to five farms in Sams Valley. The structure is an earth dam
that is 330 feet long, 60 feet high and is capable of producing a maximum
discharge of 500 cfs. The surface area of the reservoir is 50 acres and normal
storage capacity is 890 acre feet (ac/ft). The drainage area supplying water to
the reservoir is 62 square miles. A ditch from Ramsey Lake, serves five large

farms or ranches along Ramsey Road and fields on Old Sams Valley Road.

Instream Rights in the SBW

In early 1996, two major landowners that were using the Williams-Whalen
Ditch converted from flood to sprinkler irrigation. They became the first water
right holders in Oregon to create an in-stream water right by using an
innovative law passed in 1987, referred to as the Conserved Water Statute.
The remaining landowners on the Williams-Whalen ditch worked with Oregon
Water Trust (OWT) and the Evans Creek Watershed Council to develop a
conservation project that would allow each landowner to switch from flood to
sprinkler irrigation. The landowners now divert water directly from Evans
Creek, thereby eliminating the need for the ditch system. The conservation
project involved conversion of gravity flood irrigation to sprinklers with

individual pumps located downstream of the old ditch diversion. An allocation
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Table 4-7
Historic Diversion Ditches Used in the SBW

Ditch Name _________|Established JStream _______ JUse

Bybee ditch

Carter

Williams and Whalen ditch
Fielder or Hillis ditch
Sivers ditch

Hull ditch

Mayfield ditch

Jesse Neathammer ditch
Dan Neathammer ditch
Bennett ditch

Carner ditch

Joel Miton ditch

Oden ditch

Vroman and Seeley ditch
Dinkens ditch

Spignet ditch

John Sizemore ditch
Table Rock irrigation ditch
Birdseye ditch

Shory ditch

West and East ditch
Gold Hill ditch

Smith ditches

Newton ditch

Ring ditch

Young ditch

Beeman ditch
Hardman ditches

Hull ditch

Manning ditch

Bennett ditch

Lower Wakeman ditch
Upper Wakeman ditch
Williams ditch

Owens ditch

Calvin ditch

Ingladue ditch

Collins ditches
Highline ditch

Leason ditch

Moore ditch

1893
1896

1888
1889
1874
1882
ca 1880
ca 1880
ca. 1889
1902
1907
1871
1887
late 1800’s
1855
1855

1888
1882
1865

ca 1860
1891

Evans Creek
Evans Creek
Evans Creek
Evans Creek
Evans Creek
Evans Creek

EF Evans Creek
Evans Creek
Queens Branch
Evans Creek
Evans Creek
Evans Creek
Fry’s Gulch
Evans Creek
Evans Creek

EF Evans Creek
Evans Creek
Rogue River
Birdseye
Birdseye
Sardine Creek
Sardine Creek
Dixie Gulch
Spring Gulch
Sardine Creek
RF Sardine Creek
LF Sardine Creek
LF Sardine Creek
Sykes Creek
Brown Gulch
Evans Creek
Pleasant Creek
Pleasant Creek
Pleasant Creek
Ditch Creek
Queens Branch
Queens Branch
Pleasant Creek
Pleasant Creek
Pleasant Creek
RF Pleasant Creek

Irrigation
Irrigation
Mining/Irrigation
Irrigation
Irrigation
Irrigation
Irrigation
Irrigation
Irrigation
Irrigation
Irrigation
Irrigation
Mining
Irrigation
Irrigation
Irrigation
Irrigation
Irrigation
Irrigation
Mining
Mining/Irrigation
Mining
Mining
Stock/Dom
Mining
Mining
Mining
Mining
Irrigation
Mining
Irrigation
Mining/Irrigation

Mining
Mining
Mining
Mining
Mining
Mining
Mining
Mining
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of conserved water was approved for the project to establish an instream water
right in Evans Creek with an 1896 priority date. Figure 4-22 illustrates the
location of stream reaches where instream water rights have been established

in the SBW.

Effects on Local Ecosystems and Hydrologic Regimes as a

Result of Diversion Ditches.

The many ditches used throughout the SBW had an impact on local
ecosystems and hydrologic regimes. Many of the ditches were in operation
since the late 1800s and as a result, the local environment in the vicinity of the
ditches developed unique ecosystems and hydrologic conditions. The ditches
were unlined and significant amount of leakage occurred from them when in
use. Due to leakage localized shallow ground water flow systems developed in
the downgradient direction of the ditches. These flow systems were created in
the alluvial terrace deposits along stream channels. The shallow bedrock in
the vicinity of the ditches most likely acted as a confining layer limiting the
vertical extent of the shallow flow system to the alluvial materials. Leakage
created springs along sections of the ditches and as a result, local wetland
ecosystems developed. The wetlands supported diverse populations of plants
and animals. Dense stands of trees including alder, pine, cedar, and Douglas
fir were established between the ditch and the stream which created a thick

riparian area.

Numerous changes occurred in the watershed after the closing of the ditches.
The shallow ground water flow systems that were created due to leakage from
the ditches no longer existed. This in turn affected the local wetlands causing
them to dry up and disappear. According to local residents in the SBW, trees
in the riparian corridor died because they were dependent on shallow ground
water and were not able to develop a deep root system which could utilize

deeper sources of water. As a result, the riparian zones along many of the
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Insert Figure 4-22
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ditches were impacted once the ditches were no loner in use. Examples of
stands of dead tress along Evans Creek are shown in Figures 4-23 and 4-24.
Similar behavior has been demonstrated in other studies that have shown that
riparian vegetation is highly dependent on ground water. Dawson and
Ehleringer (1991) showed that riparian trees (oak and maple) on a mountain
stream selectively used ground water even when stream water was readily

available.

Figure 4-23
Dead Trees Between Evans Creek and Abandoned Williams Whalen
Irrigation Ditch, June 2003
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Figure 4-24
Dead Trees Below Williams Whalen Irrigation Ditch Evans Creek,
June 2003

An Evaluation of the Amount of Ground Water Consumed by

Exempt Uses in the SBW

As discussed previously, exempt uses of water can have an impact to the over
all water budget of a watershed depending on the number and spatial
distribution of the exempt users. To develop a perspective on the amount of
ground water consumed in the SBW by exempt uses, a simple calculation was
conducted to estimate volume of water used in the watershed by exempt
ground water users. The volume of water used for domestic purposes can be
estimated by assuming that the average household in the SBW is comprised of

four people. It is estimated that each person uses approximately 100 gallons of
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water per day (gpd). Thus, each household would use 400 gpd. This equates
to a pumping rate of ~0.3 gallons per minute (gpm) if the well was pumped
continually over a 24-hour period. Multiplying this value by 4,385 wells,
results in an estimated water withdrawal of approximately 1.8 million gallons
of ground water each day. This is a small number when compared to the
amount of water used by a large city or by agricultural practices. However, if
the calculation is extended over a year, then it can be seen that approximately
660 million gallons of ground water are removed from aquifers within the
watershed each year for domestic purposes. If every household were using the
maximum volume of water allowed by the OWRD for a single or group domestic
purpose (15,000 gpd or ~10 gpm), then approximately 60 million gpd or 22
billion gallons per year of ground water would be used. These examples
represent upper and lower bounds for the amount of ground water used within

the watershed as a result of exempt uses.

The purpose for conducting such an exercise is to illustrate that it is not
possible to evaluate the water balance of a watershed without taking into
account all aspects of water use. The withdrawal of ground water can have a
significant impact on stream flows based on the location, volume, and the time

of year in which they occur.

Abandonment of Unused Wells

As mentioned previously in Section 4.3, there are over 4,500 wells in the SBW
for which there are well logs on record with OWRD. Well log records have been
maintained by the state since about 1955. Given the history of the watershed,
it is highly likely that there are many wells throughout the watershed that are
not recorded with the state. Those wells that are no longer in use should be
abandoned to eliminate potential water quality and quantity problems. Efforts

should be made to inventory these wells and determine accurate locations.
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Landowners should be made aware of the regulations related to well

abandonment and the potential impacts to aquifers that open wells can cause.

DATA GAPS

» Stream gage information is not available for all streams in the SBW.

Historical data exists only for Evans Creek.

» There are no accurate records of the actual number of wells located in
the SBW. A detailed well inventory documenting locations is not

available.

» There are limited historical data related to ground water levels in the

watershed.

ACTION PLAN RECOMMENDATIONS IDEAS

» Use prediction equations developed by OWRD to estimate peak flows for
primary streams in each subwatershed. Develop a data base of

subwatershed characteristics needed for calculations.

» Design a stream gauging program and establish gauging stations in
each subwatershed. Data can be used to evaluate the peak flow

estimates based on prediction equations.

» Develop a plan to establish several weather stations within the SBW.
Stations should be located at various locations throughout the
watershed to represent different weather conditions (i.e., upland areas,

Sams Valley, etc.). Data could be collected by volunteers.

» Work with OWRD to develop a data base of wells with emphasis given

to location and well yield.

4-56



Seven Basins Watershed Assessment

» Develop an interactive environmental data base coupled with
Geographic Information Systems (GIS) to document information

collected and map spatial data.

» Provide educational information regarding surface water and ground

water resources in the SBW.
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5.1 RIPARIAN AREAS

INTRODUCTION

The Environmental Protection Agency (EPA) is the federal agency responsible
for carrying out the goals of the Federal Clean Water Act (CWA). These goals
call for the restoration and maintenance of the chemical, physical and
biological integrity of the United State’s waters (Arbuckle et al., 1993).
Riparian areas are considered to be part of the nation’s waters and fall under
the goals of the CWA. The Department of Environmental Quality (DEQ) is

responsible for maintaining federal goals at the state level.

In addition to the federal CWA, the state of Oregon provides guidance for the
protection of riparian areas. One method of guidance is in the form of The
Oregon Plan for Salmon and Watersheds. The Oregon Plan recognizes the
importance of riparian areas to watershed and salmonid health and calls for
their protection and management through the Statewide Riparian Management
Policy. The goals of this policy are to protect and restore riparian functions
throughout Oregon as well as to achieve clean water and productive riparian

and aquatic habitats to support self-sustaining native fish species (Oregon Plan

for Salmon and Watersheds, 2002). This policy calls for state agencies to:
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» Promote the protection of healthy and functioning riparian areas.
» Promote the restoration of degraded riparian areas.

» Utilize all possible resources to ensure protection and restoration of

riparian areas.

» Recognize, accommodate, and mitigate to the extent possible existing
legal uses of private and public property that prevent the restoration of

riparian areas.

» Work with the implementation of agency programs that will affect

riparian areas, and establish regional riparian management priorities.

» Develop a landscape approach for management of streams and their

associated riparian features.

» Understand the public value of riparian areas and the benefit to private

property values by protecting riparian functions.

What is a Riparian Area?

The word riparian refers to anything which is connected with or adjacent to the
banks of a stream or other body of water. Riparian areas (zones) act as
vegetated buffers along streams and rivers and provide habitat during varying
stages of many species life cycles (Tjaden and Weber, 1998 [a], and American
Rivers, 2003). These areas are complex ecosystems and their natural function

is crucial for the health and protection of the streams of the SBW.

Riparian areas are the culmination of hydrology, topography, and vegetation,
and are critical to both the upland and aquatic ecosystems, providing a
transitional zone, or ecotone, that helps maintain the biodiversity of both
adjoining ecosystems (American Rivers, 2003 and USGS, 2003). Western

Oregon riparian vegetation usually consists of conifers, deciduous trees,

shrubs, grasses, sedges, and rushes (Godwin, 2000). This combination of
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vegetation works together to regulate stream flow in response to high or low
water levels. Through water storage, the riparian ecosystem helps to maintain
stream flow during summer months. In healthy riparian areas, groundwater
storage can be greater than in areas of degraded riparian health (USGS, 2003).
Riparian zones also retain water by slowly releasing water back to the stream,
reducing stream velocities during flood events (BLM, 1996, 1994). By acting as
a filter, riparian vegetation can absorb possible stream pollutants, such as
nutrient rich agricultural and urban run off (Morrow and Fischenich, 2000).
Riparian vegetation allows the ecosystem some ability to respond to
environmental changes such as drought or flood events. Streamside vegetation
also provides stabilization to stream banks. This stabilization reduces erosion
and prevents stream channels from down cutting. “A properly functioning
riparian area increases the filtration function of the stream and aids in

stability” (BLM, 1995).

The riparian canopy works as a buffer to diffuse direct solar radiation and
moderate diurnal temperature changes, helping to minimize stream
temperature increases. Canopies also supply litter to the stream, providing
nutrients during decomposition (USGS, 2003). Riparian ecosystems also
provide a buffer from environmental extremes found in the uplands or

upstream. In healthy, functioning riparian areas, vegetation should be diverse

and exhibit vertical complexity as well as a multi-layered canopy (Figure 5-1).
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herbaceous
subshrubs

Figure 5-1
Vertical Complexity
(Source: FIRSWG, 1998)

Horizontal complexity is needed as well. This complexity is crucial to ensure a
functional buffer between the stream and upland practices. In general, this
horizontal complexity can be divided into zones, and moves from the interior
stream bed to the exterior edge, as depicted in Figure 5-2. Zone 1 is adjacent
to the stream bed and consists of undisturbed forest, providing shade and
maintaining low stream temperatures. Zone 2 is upland of the stream bed and
adjacent to Zone 1. This zone consists of managed forest, allowing for timber
harvest, outdoor recreation, wildlife habitat, or alternative forestry products.
Zone 2 allows for absorption of waterborne nutrients and pollutants before they
enter the stream ecosystem. Large trees dominate this zone along with smaller
trees and shrubs in the understory. Zone 3 is upland from, and adjacent to,
Zone 2 and provides a transitional area between Zones 1 and 2 and the

adjacent upland. This zone consists of grasslands and/or forbs, which

encourage infiltration of surface runoff, provide water storage, and absorb
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Figure 5-2
Edge and Interior Habitat
(Source: FIRSWG, 1998)

nutrients. Upland from Zone 3 is the Urban/Suburban Developed area, or
Rural Cropland area (Tjaden and Weber, 1998 [a, b]). The combination of these
zones provides a healthy transition from urban areas to stream beds, filtering
potential pollutants and acting as a buffer to ensure the preservation of the

aquatic ecosystem.

The zones described above are a conceptual method of evaluating riparian
buffers. Many states have established specific riparian buffer criteria
(Table 5-1). These can be seen for Idaho, Washington, California, and Oregon.
Buffer strip requirements are specified by width, shade or canopy, and leave

trees.
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Table 5-1

Buffer Strip Requirements by State
(Source: FISRWG 1998)

‘ Buffer Strip Requirements ‘
State ‘ Stream Class  yjgth ‘ Shade or Canopy ‘ Leave Trees ‘
Class I* Fixed minimum 75% current shade® Yes, number per 1,000 feet,
(75 feet) dependent on stream width®
Class Il * * Fixed minimum None None
(5 feet)
Type 1, 2, Variable by 50%, 75% Yes, number per 1,000 feet,
and 3 * stream width if temperature >60°F dependent on stream width
(5 to 100 feet) and bed material
Type 4 ** None None 25 per 1,000 feet,
6 inches diameter
California Class | and Variable by slope | 50% overstory and/or Yes; number to be
cl I+ and stream class | understory; dependent on | determined by canopy
ass (50 to 200 feet) slope and stream class density
Class Ill * * None® 5% understory® None®
Class|** Variable, 3 times | 50% existing canopy, Yes; number per 1,000 feet
stream width 75% existing shade and basal area per 1,000 feet
(25 to 100 feet) by stream width
Class Il special | None' 75% existing shade None
protection * *

- o0 O T ® % *

*

Human water supply or fisheries use.

Streams capable of sediment transport (CA) or other influences (ID and WA) or significant impact (OR) on downstream waters.
In ID, the shade requirement is designed to maintain stream temperatures.
In ID, the leave tree requirement is designed to provide for recruitment of large woody debris.

May range as high as 300 feet for some types of timber harvest.

To be determined by field inspection.

Residual vegetation must be sufficient to prevent degradation of downstream beneficial uses.
In eastern OR, operators are required to “leave stabilization strips of undergrowth... sufficient to prevent washing of sediment into Class |

streams below.”

Unhealthy riparian areas may have some or all of the following characteristics

(Malheur Experiment Station, 2003):

» Low water table and decreased storage capacity;

» Low forage production;

» Little shade and warm water;

» Poor fish habitat and poor water quality;
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» Low wildlife diversity;
» Few large trees for LWD recruitment;
» Little vegetation and roots to help protect and stabilize banks; and
» Reduced late summer stream flows.
Healthy riparian areas may have some or all of the following characteristics
(Malheur Experiment Station, 2003):
High water table and increased storage capacity;
High forage production;
Good shade and cool water;
Good fish habitat and good water quality;
High wildlife habitat diversity;
Vegetation and roots present to protect and stabilize banks;

Higher late summer stream flows; and

YV Vv VYV ¥V ¥V V VY V

Source of LWD.

Human Impacts on Riparian Areas

Humans have had a large impact on riparian areas throughout the SBW.
Through development and urbanization in many areas of the watershed,
riparian areas have been greatly damaged or completely destroyed. Many land
use practices can easily degrade healthy, functional riparian areas. Livestock
grazing, timber harvest, and construction within the riparian area can have
devastating effects on the riparian area (Extension and Experiment Station
Communications [EESC|, 2003). The loss of riparian areas eliminates the

transitional zone and the ability to filter between the uplands and aquatic

ecosystems, ultimately creating an edge effect.
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Edge effects can be abrupt or gradual (Figure 5-3) and are unhealthy compared
to a riparian transitional zone. Fish and wildlife populations decline after
prolonged riparian area absence due to degraded water quality and spawning
habitat. The lack of riparian vegetation to filter sediments may increase
erosion downstream as well as choke out potential spawning gravels for fish
populations. Steams are more susceptible to flooding without a healthy
riparian area due to the loss of filtering and flow control provided by riparian
vegetation and their roots. Only healthy, intact riparian ecosystems can

provide a buffer to such extreme environmental change.

Figure 5-3
Edges: Abrupt or Gradual
(Source: FIRSWG, 1998)

Livestock grazing can have very serious effects on riparian areas when it occurs
within the riparian area (Table 5-2). Grazing in this area can decrease plant
vigor, density and biomass. Species composition and diversity can be altered.
This creates the possibility for invasive, nonnative species to establish.

Decreased ground cover leads to increased surface runoff, erosion, and
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sediment delivery. Shade is decreased due to the lack of re-growth of
vegetation in these areas. Increased surface runoff produces degraded water
quality and ultimately a decline in aquatic species due to inappropriate or
insufficient habitat. The relationship between methods of grazing, stream
system characteristics, and riparian vegetation response can be seen in Table
5-3.

Table 5-2
Livestock Impacts on Stream Corridors

Decreased plant vigor

Decreased biomass

Alteration of species composition and diversity
Reduction or elimination of woody species
Elevated surface runoff

Erosion and sediment delivery to streams
Sreambank erosion and failure

Channel instability

Increased width to depth ratios

Degradation of aquatic species

Water quality degradation

References: Ames (1977); Knopf and Cannon (1982); Hansel et al. (1995);
Kauffman and Kreuger (1984); Brooks et al. (1991); Platts (1979)
MacDonald et al. (1991).

Timber harvesting can damage riparian areas as well. The removal of timber
near or adjacent to the stream bank has similar effects as grazing. Timber
provides a buffer to solar radiation with its canopy. Sediments and upland
surface runoff are filtered by ground cover. Larger vegetation help to reduce

the energy of rainfall, provide shade, LWD, and bank stability. Stream

stabilization provided by the roots of large trees and small understory
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vegetation prevents erosion and helps prevent down cutting of the bank,

reducing stream energy during high flows.

Table 5-3
Generalized Relationships Between Grazing Systems, Stream System

Characteristics, and Riparian Vegetation Response
(Source: FIRSWG, 1998)

1
Grazing System Steep, Steep, Moderate, Moderate, Flat, Flat,
Low Sediment High Sediment Low Sediment High Sediment Low Sediment High Sediment
Load Load Load Load Load Load
No grazing Shrubs it Shrubs it Shrubs i Shrubs i Shrubs i Shrubs i
Herbs + Herbs + Herbs + Herbs + Herbs + Herbs +
Banks 0 Banks Oto+ | Banks 0 Banks + Banks + Banks +
Winter or Shrubs + Shrubs + Shrubs + Shrubs + Shrubs + Shrubs +
dormant season Herbs + Herbs + Herbs + Herbs + Herbs + Herbs +
Banks 0 Banks Oto+ | Banks + Banks + Banks + Banks +
Early growing Shrubs + Shrubs + Shrubs + Shrubs + Shrubs + Shrubs +
season Herbs + Herbs + Herbs + Herbs + Herbs + Herbs +
Banks 0 Banks Oto+ | Banks + Banks + Banks + Banks +
Deferred or late Shrubs - Shrubs - Shrubs - Shrubs - Shrubs - Shrubs -
season Herbs + Herbs + Herbs + Herbs + Herbs + Herbs +
Banks 0to- | Banks Oto- | Banks Oto+ Banks + Banks + Banks +
Three-pasture Shrubs - Shrubs - Shrubs - Shrubs - Shrubs - Shrubs -
rest rotation Herbs + Herbs + Herbs + Herbs + Herbs + Herbs +
Banks 0to- | Banks Oto- | Banks Oto+ Banks + Banks + Banks +
Deferred rotation JEHIS] - Shrubs - Shrubs - Shrubs - Shrubs - Shrubs +
Herbs + Herbs + Herbs + Herbs + Herbs + Herbs +
Banks O0to- | Banks Oto- | Banks +t00 Banks + Banks + Banks +
Early rotation Shrubs it Shrubs it Shrubs i Shrubs i Shrubs i Shrubs i
Herbs + Herbs + Herbs + Herbs + Herbs + Herbs +
Banks Oto- | Banks Oto+ | Banks +t00 Banks + Banks + Banks +
Rotation Shrubs - Shrubs - Shrubs - Shrubs - Shrubs - Shrubs -
Herbs + Herbs + Herbs + Herbs + Herbs + Herbs +
Banks Oto- | Banks Oto- | Banks Oto+ Banks + Banks + Banks +
Season-long Shrubs - Shrubs - Shrubs - Shrubs - Shrubs - Shrubs -
Herbs - Herbs - Herbs - Herbs - Herbs - Herbs -
Banks 0to- | Banks Oto- | Banks - Banks - Banks - Banks -
Spring and fall Shrubs - Shrubs - Shrubs - Shrubs - Shrubs - Shrubs -
Herbs - Herbs - Herbs - Herbs - Herbs - Herbs -
Banks 0to- | Banks Oto- | Banks - Banks - Banks -to 0 | Banks Oto+
Spring and Shrubs - Shrubs - Shrubs - Shrubs - Shrubs - Shrubs -
summer Herbs - Herbs - Herbs - Herbs - Herbs - Herbs -
Banks 0to- | Banks Oto- | Banks - Banks - Banks -to 0 | Banks Oto+
Note: - = decrease; + = increase; 0 = no change. Stream gradient: 0 to 2% = flat; 2 to 4% = moderate; >4% = steep. Banks refers to bank stability.

Construction along the stream often eliminates native vegetation and creates
an impervious surface. Paved walkways, driveways, parking lots, roofs, and

roads increase surface runoff by redirecting water from its natural path of
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infiltration (EESC, 2003).

These impervious surfaces cause spikes in stream

flows and reduce the stream storage capacity. This removes the ability of the

riparian area to filter sediments or pollutants before they enter the stream.

Figure 5-4 demonstrates the increase in surface runoff in response to

construction and the increase in impervious structure. The desire for a clear

view of the stream often prompts the removal of much of the riparian

vegetation. This makes the property susceptible to invasive species, erosion,

surface runoff, and degraded aquatic habitat.
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Figure 5-4
Relationship Between Impervious and Surface Runoff
(Source: FIRSWG, 1998)
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How Do Riparian Areas Help Fish?

Healthy riparian areas are an essential component to fish habitat and survival.
Salmonids prefer complex instream structure that consists of LWD, shaded
streams, and banks lined with trees for rearing habitat (ODFW, 2003).
Riparian vegetation provides habitat for insects on which fish feed. The leaf
litter that enters the stream provides nutrients and energy that are needed to
support the aquatic organisms on which fish feed. Many times, this leaf litter
is an imperative contributor of stream nutrients, particularly in smaller
tributary streams (Morrow and Fischenich, 2000). Low order streams comprise
the majority of streams in the SBW. Tree canopies shade the stream from solar
radiation and moderate stream temperature during hot summer months. The
canopy also provides fish with increased protection from predatory birds

(Figure 5-5).

Closed Canopy Over Channel, Floodplain,
and Transitional Upland Fringe

IOpen Canopy Over Channel

Figure 5-5
Canopy Vegetation
(Source: FIRSWG, 1998)
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Native salmonids are more abundant and diverse in streams that contain LWD
(Water and Rivers Commission, 2000 [a]). Riparian areas are important
sources of this critical component to the aquatic ecosystem. LWD provides a
link between the riparian area and the stream and has a great effect on stream
function (Cooperative Forest Ecosystem Research [CFER], 2003). The
geomorphology and ecology of a stream are affected by the presence of LWD
(Water and Rivers Commission, 2000 [b]). The addition of LWD to streams
increases channel complexity by creating areas of pools and riffles. These
areas provide refuge for aquatic organisms during high stream flows, cover
from predators, and rearing ponds for fish. LWD retains sediment, providing
spawning gravels for salmonids (OWEB, 1999). Macroinvertebrate species tend
to be more diverse and productive around LWD than elsewhere in the stream
(Water and Rivers Commission, 2000 [a]). The presence of LWD increases the
stable habitat available for macroinvertebrates, providing a greater food source
for salmonids. The presence of LWD in an aquatic ecosystem increases its

stability and resilience to disturbance (Lemly and Hilderbrand, 2000).

METHODS USED TO EVALUATE RIPARIAN AREAS IN
THE SBW

Data were collected from various public agencies including the DEQ and the
ODFW. Southern Oregon University (SOU) Capstone students generated a
baseline riparian condition assessment and conducted a search of available

riparian data from various agencies.

SOU Capstone students analyzed color aerial photographs of approximately
eight and a half miles of Evans Creek. The area of analysis encompassed the
area from the confluence of Evans Creek and the Rogue River to upstream of

Wimer. Medford BLM color aerial photos from the year 2001 were analyzed

using the methodologies described for the Riparian/Wetlands Assessment in
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the OWEB Watershed Assessment Manual. The analysis area included
Township 35 South, Range 4 West, Sections 10, 11, 12, 16, 21, 28, and 33 and
Township 36 South, Range 4 West, Sections 4, 9, 10, and 16. These sections
can be found on the Wimer and Rogue River USGS 7.5 minute quadrangles.

The width of the riparian zone, continuity of riparian vegetation, and density of
riparian vegetation were determined by dividing the stream into 1,000 foot
Riparian Condition Units (RCUs). Each side of the stream had its own set of
RCUs. Each RCU was further divided into four 250 foot segments that are

classified for width, continuity, and density.

Each segment was given a riparian area width according to the following

guidelines:

» Absent
» Narrow (< 30 feet wide)

» Wide (> 30 feet wide)
Each segment was classified by the continuity of the riparian area vegetation:

» Mostly Continuous
» Some Interruptions (<1 interruption per 1,000 feet)

» Discontinuous (>1 interruption per 1,000 feet)
Each segment was classified by the density of the riparian vegetation:

» Dense (<1/3 of the ground is visible)

» Sparse (>1/3 of the ground is visible)
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Aerial Photo Analysis

The aerial photo assessment, determined that 48% of the riparian zone along

»

the 8.5 mile section of Evans Creek could be classified as “wide.” This means
that 52% was either “absent” or “narrow.” Approximately 43% of the riparian
area was classified as “dense” with the remaining 57% of the area considered
“sparse” in nature. Lastly, almost 80% of the stream vegetation was considered

4

to be “discontinuous.” The information from each RCU was consolidated into
four 10,000 foot sections and one 5,000 foot section for each side of the

stream. The results of this analysis can be seen in Appendix H.

This method of assessment is useful for very general base-line data gathering.
However, upon ground truthing, often what was classified as “wide” from the
aerial photos, ended up being dense tracts of Himalayan blackberry, an
invasive species. A major limitation when assessing color aerial photos is that
species composition is impossible to determine with this method. Stereoscopic
photos are more efficient in determining vegetation height, which would provide

a clearer understanding of the riparian condition.

Riparian Data Search

A riparian data search was also conducted to gather riparian information for
the SBW from various agencies. The ODFW provided Habitat Surveys which
generally described the riparian habitat and LWD found in stream reaches of

various SBW streams.

A total of 89 stream reaches were surveyed by ODFW from August 1994 to
September 2000. The riparian habitat of the stream reaches consists of
various deciduous, hardwood, and conifer tree species or mixtures of these

groups. The riparian understory consists of various shrubs, grasses, and/or

young deciduous tree species.
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Of the 89 stream reaches, 66 (74.15%) were classified by ODFW as having low
amounts of LWD. Five (5.61%) were classified as having moderate amounts of
LWD and three (3.37%) were classified as having high amounts of LWD. The
remaining 15 stream reaches did not have adequate descriptions to determine

their classifications.

The SOU data search for ODFW habitat surveys provided baseline data that
were insufficient to create a riparian conditions assessment. SOU student
contributions also provided baseline calculations of RCUs. Due to the methods
and materials used in the SOU student calculations of RCUs, Riparian
Vegetation Characteristics were unable to be determined. The SOU data
search and baseline calculations of RCUs were beneficial in creating an
example of a final riparian conditions assessment as well as demonstrating the

need for ground truthing in this process.

ANALYSIS OF AVAILABLE SBW RIPARIAN DATA

DEQ 303(d) Riparian Condition Assessment

Oregon DEQ conducted a Riparian Condition Assessment of 303(d) listed
streams in the Rogue Basin. This assessment area encompassed 303 (d) listed
streams in the SBW. The assessment documented shade parameters, riparian
vegetation, and channel conditions along these streams. Interpretations were
made using 1996 BLM stereoscopic aerial photos and 1994 BLM Ortho-photo
quads (7.5 min). Table 5-4 lists the streams which are 303(d) listed. All of
these streams are temperature non-compliant. This assessment specifically

dealt with 303(d) listed streams affected by riparian vegetation and channel

conditions in relation to temperature.
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Table 5-4
303(d) Listed Streams in the Seven Basins Watershed

Foots Cr. Mouth to headwater Temperature

Kane Cr. Mouth to headwater Temperature 5.5
Sams Cr. Mouth to headwater Temperature 7.5
Sardine Cr. Mouth to headwater Temperature 3.4
Galls Cr. Mouth to headwater Temperature 5.2
Birdseye Cr. Mouth to headwater Temperature 4.1
Evans Cr. Mouth to headwater Temperature 35.2
WF Evans Mouth to headwater Temperature 15
Battle Cr. Mouth to headwater Temperature 3.9
Cold Cr. Mouth to headwater Temperature 4.3
Pleasant Cr. Mouth to headwater Temperature 13.4
Ramsey Cr. Mouth to headwater Temperature 3.4
Rock Cr. Mouth to headwater Temperature 7.8
Salt Cr. Mouth to headwater Temperature 6.4
R.F. Salt Mouth to headwater Temperature 2.6

The results of this assessment can be seen in Table 5-5, which represents the
weighted stream shade and recovery time of streams within the SBW. The
existing potential of percent shade is the optimum shade that would be
expected to be at a given site based on site specific characteristics, such as
stream width and riparian vegetation. In this assessment, the site potential
was projected only in areas where human activities had altered riparian
vegetation. This calculation does not include areas of poor riparian vegetation
due to natural site conditions, such as serpentine soils or sites of natural
disturbance. Percent shade was determined using the shade model Shadow
(Oregon DEQ, 2003). Years to recovery were calculated based on growth

models for specific species and were delineated by a site index value that

related to growing conditions. These values were applied to the difference
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between the date of aerial photos used in the assessment and the date of the

assessment (Oregon DEQ, 2003).

Table 5-5
Rogue Basin Riparian Condition Assessment;

Weighted Stream Shade and Recovery Time
(From: Oregon DEQ, 2003)

Existing Potential Existing Potential Existing Potential

MEE=EEEmmE
BLM Recovery Private | jRecovery [|BLM Private

Foots Cr ‘ | ‘ | 81 | ‘ ‘ ‘
Kane Cr \ 06 = 93 | 93 | 49 | 8 | . 87 | 87 |
samscr | 13 | 8 | 8 | 62 | 8 | 15 | 8 | 8 |
SardineCr | 0 | | 34 | 76 | 45 | | |
GallsCr | 0 | | 52 | 8 | | | |
BirdseyeCr | 02 | 9 | 9 | 39 | 8 | 5 | 92 | 93 |
Evans Cr 19.3 29 80
Below W.F.
Evans Cr. 3.2 88 90 12.7 85 35 85 88
Above W.F.
WFEvans | 7 | 75 | 8 | 8 | 63 | 5 | 69 | 79 |
BatfleCr | 25 | 94 | 94 | 14 | 90 | 3 | e |
Codcr | 15 | 8 | 8 | 28 | 67 | 25 | 73 | 8 |
PleasantCr | 2.3 | | | 114 | | | | |
RamseyCr. | 15 | 8 | 9 | 19 | 8 | 8 | 8 | 9 |
RockCr. | 37 | 9 | 9 | 41 | 8 | 55 | 8 | 87 |
satcr. | 2 | e | e | 44| & | 5 | 8 | 8 |
RFSat | 26 | 9 | 93 | o0 | | | | |
Prepared for BLM by Oregon DEQ, 2003 DRAFT

Of the area assessed within the SBW, 93 stream miles are privately owned and
28.4 stream miles are owned by the BLM. Evans Creek below the West Fork
Evans Creek has the greatest years to recovery on privately owned land. On

BLM owned land, the majority of streams have 81-95 years to recovery.

Birdseye Creek has the greatest years to recovery on BLM land. Portions of the
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Rogue Basin were ground-truthed in this assessment. However, none of those

locations were within the SBW.

This compilation of data provides a necessary baseline for understanding
riparian conditions and their effect on 303(d) listed streams in the SBW.
Continued monitoring throughout the coming years should provide an excellent
demonstration of the importance of riparian areas in the SBW with regard to

303(d) compliance.

DEQ Forward Looking Infra-Red Flight

DEQ conducted a forward-looking infra-red (FLIR) flight in portions of the SBW
in the summer of 2003. The purpose of this flight was to collect baseline
surface temperature data for 303(d) listed streams within the watershed. This
infra-red technology provides a thermal picture of the streams and distinctly
shows “hot spots” along the stream as well as areas of thermal mixing, and
groundwater upwelling. This baseline data is useful to distinguish locations
along streams which may be contributing to stream warming. This data also
provides an understanding of areas within the stream which are remaining cool

and may be critical areas for salmonids.

At the time of this printing, the final FLIR flight data was not available to be

incorporated into this document. As this information becomes available, it will

be incorporated into this assessment.
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5.2 WETLAND CHARACTERIZATION AND FUNCTIONAL
ASSESSMENT

INTRODUCTION

The EPA is responsible for carrying out the goals of the Federal CWA as they
pertain to wetlands as well. Wetlands are considered to be part of the nation’s
waters and therefore fall under the goals of the CWA. DEQ is responsible for

maintaining federal goals at the state level.

The state of Oregon provides guidance for the protection of wetlands in the
form of The Oregon Plan for Salmon and Watersheds. The Oregon Plan is one
of many programs that state agencies have developed to recognize the
importance of wetlands to watershed function and salmonid health. Natural
resource agencies throughout the state are called upon by the Oregon Plan to

set priorities for wetland protection and management.

Loss of Wetlands

Oregon has lost approximately 38% of its original wetlands. Freshwater
wetlands in urbanized and agricultural areas have experienced the greatest
loss and degradation (Morlan, 2000). The Rogue Valley is prioritized for
wetland restoration and acquisition by the state of Oregon due to the large
historical loss of wetlands and compromised water quality as a result of rapidly
urbanizing areas (Oregon Parks and Recreation Department, 2003). Statistics
such as these have become more prevalent in the state of Oregon, prompting a
surge of awareness and interest in wetland issues. Increased research into
wetlands will promote better understand of the distribution, functions, and

values of wetland ecosystems. Watershed assessments provide a means of
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gathering valuable data for local wetlands as well as contribute to statewide

goals of wetlands preservation, restoration, and management.

What is a Wetland?

The term wetland encompasses a wide range of possible ecosystems. A wetland
can be an area that is never flooded, but has groundwater at or near the
ground surface. An area that is flooded year round can also be considered a
wetland. There are many variations of wetlands between these two extreme
scenarios as well. Wetlands encompass marshes and wet meadows dominated
by herbaceous plants, swamps dominated by shrubs, and wooded swamps
dominated by trees (USEPA, 2003 [a]). The most consistent characteristic of a
wetland is the persistent presence of water during some time frame within an

average annual period.

Wetlands have water saturated soils. Flooded soils diffuse oxygen nearly
10,000 times slower than aerobic soils (Kalec and Knight, 1996). The
extremely low levels of oxygen in wetland soils result in anaerobic conditions.
This means that very low levels of oxygen are present within the soil, allowing
only bacteria and plant species which are adapted to the low oxygen wetland
environment to persist (Dennison and Berry, 1993). These anaerobic soils are
commonly referred to as hydric soils. Plant species which flourish in wetland

ecosystems are referred to as hydrophytic vegetation.

Wetlands absorb and control flood waters, contributing significantly to the
prevention of property damage during high water events. Wetlands also absorb
excess nutrients, sediment, and other pollutants as they move through the
ecosystem. This helps prevent excess loading of substances such as fertilizers,
manure, nutrients from leaking septic tanks, and/or municipal sewage into
streams, lakes, and rivers (USEPA, 2002 [a]). The ability to absorb excess

water enables wetlands to slow the momentum and erosive potential of high
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velocity waters and reduce flood heights. Ground water recharge is possible as

well, contributing to base flows during low water periods (USEPA, 2002 [b]).

Wetlands are some of the most biologically productive and species rich habitats
in Oregon. They are an intricate part of many ecological processes within a

watershed and provide an essential component to salmonid life cycles.

Types of Wetlands

The transitional zone between the terrestrial and aquatic ecosystems creates a
variety of possible wetland types. The location of a wetland dictates its specific
characteristics. These are dependant on soils, topography, climate, hydrology,

water chemistry, vegetation, and human disturbance (USEPA, 2003 [b]).

The variation in wetlands has been addressed by the United States Fish and
Wildlife Service (USFWS) through the use of their wetlands classification. This
is one of the most widely recognized methods of wetland classification in the
United States. It systematically distinguishes the specific system, subsystem,
class, subclass, dominance type, and modifiers to which a specific wetland
belongs. This classification scheme will be used to describe the wetlands

currently mapped in the SBW.

The most broad distinction of wetlands is the determination of physical
characteristics between freshwater versus saltwater wetlands. The focus of
this discussion will only be on freshwater wetlands due to the absence of
saltwater wetlands in the SBW. The physical characterization of the wetland is
further described by the system. A system is a complex of wetland ecosystems
that share similar hydrologic, geomorphologic, chemical, or biological features
(Tiner, 2003). The system can be marine, estuarine, riverine, lacustrine, or

palustrine (Table 5-6).
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Table 5-6

USFWS Classification System for Wetlands

System

| Subsystem

Marine- open oceanfront

Estuarine-tidal embayments;
variable salinity

Riverine- associated with river
channels

Lacustrine- associated with
lakes

Palustrine- nontidal, emergent
vegetation

Kadlec and Knight, 1996

Subtidal- continuously submerged

Rock bottom; unconsolidated
bottom; aquatic bed; reef

Intertidal- exposed at low tide

Aquatic bed; reef; rocky shore;
unconsolidated shore

Subtidal- continuously submerged

Rock bottom; unconsolidated
bottom, aquatic bed; reef

Intertidal- exposed at low tide

Aquatic bed; reef; stream bed;
rocky shore;

unconsolidated shore;
emergent wetland; scrub-shrub

wetland; forested wetland

Tidal- fluctuating flows

Rock bottom; unconsolidated
bottom; aquatic bed;

rocky shore; unconsolidated
shore; emergent wetland

Perennial- continuously
inundated

Rock bottom; unconsolidated
bottom; aquatic bed;

rocky shore; unconsolidated
shore; emergent wetland

Intermittent- seasonally exposed

Stream bed

Limnetic- deep water

Rock bottom; unconsolidated
bottom; aquatic bed

Littoral- shoreline, shallow water

Rock bottom; unconsolidated
bottom; aquatic bed:

rocky shore; unconsolidated
shore; emergent wetland

None

Rock bottom; unconsolidated
bottom; aquatic bed;

unconsolidated shore; moss-
lichen wetland; emergent

wetland; scrub-shrub wetland;
forested wetland
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Marine systems are in the open ocean and/or associated with the coastline.
Estuarine systems are found in tidal waters of coastal rivers, salty tidal
marshes, mangrove swamps, and tidal flats. Riverine systems are associated
with rivers and streams. Lacustrine systems are associated with lakes.
Palustrine systems are nontidal and have emergent vegetation. Lacustrine and

palustrine systems are found in the SBW.

Each system, other than the palustrine system, has associated subsystems
which describe water levels within the wetland (Table 5-6). Associated with
each subsystem are classes which describe the general appearance of the
wetland with regard to dominant vegetation or substrate (Table 5-6 and 5-7).
The subclass defines the dominant vegetation in vegetated wetlands or the

substrate when no vegetation is present (Table 5-7).

The USFWS allows for more specific wetland classification by distinguishing
any special modifiers associated with the wetland. Water regimes are
considered a special modifier and within the SBW are described as
permanently flooded, semipermanently flooded, temporarily flooded, saturated,
seasonally flooded, intermittently flooded, or artificially flooded (Table S5-8).
Other special modifiers in the SBW specify if the wetland has been diked,
impounded, or excavated. These classifications are found after the class of the

wetland.
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Table 5-7
Description of Classes and Subclasses of Wetlands

Gl [onerdoscrpion __________ [suboiass____|

Rock Bottom Generally permanently flooded areas with bottom Bedrock; rubble
substrates consisting of at least 75% stones and
boulders and less than 30% vegetative cover.

Unconsolidated Generally permanently flooded areas with bottom Cobble-gravel; sand;
Bottom substrates consisting of at least 25% particles smaller | mud; organic
than stones and less than 30% vegetative cover.
Aquatic Bed Generally permanently flooded areas that are Algal; aquatic; rooted
vegetated by plants growing principally on or below vascular; floating
the water surface. vascule
Reef Characterized by elevations above the surrounding Coral; mollusk; worm

substrate and interference with normal wave flow; they
are primarily tidal.

Streambed Channel whose bottom is completely dewatered at low | Bedrock; rubble;
water periods. cobble-grave; sand;
mud; organic;
vegetated
Rocky Shore Wetlands characterized by bedrock stones or boulders | Bedrock; rubble

with areal coverage of 75% or more and with less than
30% coverage by vegetation.

Unconsolidated Wetlands having unconsolidated substrates with less | Cobble-gravel; sand;
Shore than 75% coverage by stones, boulders, and bedrock | mud; organic;

and less than 30% native vegetative cover. vegetated
Moss-lichen Wetlands dominated by mosses or lichens where Moss; lichen
wetland other plants have less than 30% coverage

Emergent wetland | Wetlands dominated by woody vegetation less than 20| Persistent;
feet (6 meters) tall. nonpersistant

Scru-shrub wetland ‘ Wetlands dominated by woody vegetation less than 20| Deciduous;
Defined by Cowardin et al. (1979)
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Table 5-8

Water Regime Modifiers of Wetlands

Tidal

Nontidal

Salt and
Brackish
Water Areas

and saline
areas

Subtidal
Permanently flooded tidal waters

Irregularly Exposed
Exposed less often than daily by tides

Regularly Flooded
Daily tidal flooding and exposure to air

Irregularly Flooded
Flooded less often than daily and typically exposed to air

Permanently Flooded
Permanently flooded by tides and river overflow but with tidal fluctuation in water levels

Semipermanently Flooded

Flooded most of the growing season by river overflow but with tidal fluctuation in water
levels

Regularly Flooded
Daily tidal flooding and exposure to air

Seasonally Flooded
Flooded irregularly by tides and river overflow

Permanently Flooded
Flooded throughout the year in all years

Intermittently Flooded
Flooded year-round except during extreme droughts

Semipermanently Flooded
Flooded throughout the growing season in most years

Seasonally Flooded

Flooded for extended periods in the growing season, but surface water is usually absent
by the end of the growing season

Saturated

Surface water is seldom present, but the substrate is saturated to the surface for most of
the growing season

Temporarily Flooded

Flooded for only brief periods during the growing season, with the water table usually
well below the soil surface for most of the season

Intermittently Flooded

The substrate is usually exposed and only flooded for variable periods without detectable
seasonal periodicity(may be upland in some situations)

Artificially Flooded

Duration and amount of flooding is controlled by pumps or siphons in combination with
dikes or dams

Permanently Flooded
Flooded throughout the year in all years
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Types of Wetlands Found Within the SBW

Lacustrine systems have a range of subsystems which can be intermittent
(seasonally exposed), limnetic (deep water), or littoral (shoreline, shallow water).
Of the wetlands currently mapped in the SBW, the lacustrine systems have
limnetic subsystems. These subsystems have associated classes, which
include rock bottoms, unconsolidated bottoms, or aquatic beds. The
lacustrine, limnetic wetlands currently mapped in the SBW have

unconsolidated bottoms (Kadlec and Knight, 1996).

Palustrine systems do not have associated subsystems. The classes associated
with palustrine systems include rock bottoms, unconsolidated bottoms,
aquatic beds, unconsolidated shores, moss-lichen wetland, emergent wetland,
scrub-shrub wetland, and forested wetland. The palustrine wetlands currently
mapped in the SBW have unconsolidated bottoms, aquatic beds, forested
wetlands, emergent wetlands, and scrub-shrub wetlands (Kadlec and

Knight, 1996).

Importance of Wetlands to Fish

Salmonid populations are dependent on the filtering abilities of riparian
wetlands. It is crucial that sediments and excess nutrients settle in wetlands
before entering the stream. This protects salmonids from potentially harmful
chemical and physical water quality issues typically found in surface runoff.
Stream flow moderation is also critical to salmonid survival. Wetlands help
regulate stream flow during high water events, and also replenish streams with
groundwater during low flow periods (USEPA, 2003 [c]). This function helps to
ensure streamflow as well as recharge of cold water to streams during warmer

periods of the year.
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METHODS

Data were gathered from National Wetlands Inventory Maps available for the

SBW.

DISCUSSION OF AVAILABLE DATA

Location of Wetlands in the SBW

Currently, only Kane Creek sub watershed, Sam’s Creek sub watershed, Snider
Creek sub watershed, May/Sykes Creek sub watershed, and Upper Evans
Creek sub watershed have been mapped by the National Wetlands Inventory.
Wetlands are present in all of these sub watersheds (Figure 5-6), however, at
the time of this assessment, mapping by the National Wetlands Inventory has
not been completed. As a result, these data provide only a very general
summary of wetlands within the SBW. No wetland data describing the

remaining portion of the SBW are available.

National Wetlands Inventory classifies wetlands based on which wetland
system it falls under, limits of this system, the class of the system, and any
special modifiers found within the specific wetland. Every wetland mapped in
the SBW has a National Wetlands Inventory identification code based on the

previously described classifications. These codes are described in Table 5-9.
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INSERT FIGURE 5-6
11x17
Seven Basins Watershed Wetlands Map
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Table 5-9
Wetland Classification Types Found in Seven Basins Watershed
T
Identification Code
L1UBHh ‘ (L) Lacustrine, (1) Limnetic, (UB) Unconsolidated Bottom, (H) Permanently Flooded, (h) ‘
Diked/Impounded

L1UBHXx | (L) Lacustrine, (1) Limnetic, (UB) Unconsolidated Bottom, (H) Permanently Flooded, (x) Excavated |
PABF | (P) Palustrine, (AB) Aquatic Bed, (F) Semipermanently Flooded |
PABFh | (P) Palustrine, (AB) Aquatic Bed, (F) Semipermanently Flooded, (h) Diked/Impounded |
PABFx | (P) Palustrine, (AB) Aquatic Bed, (F) Semipermanently Flooded, (x) Excavated |
PABH | (P) Palustrine, (AB) Aquatic Bed, (H) Permanently Flooded |
PABHh | (P) Palustrine, (AB) Aquatic Bed, (H) Permanently Flooded (h) Diked/Impounded |
PABHx | (P) Palustrine, (AB) Aquatic Bed, (H) Permanently Flooded (x) Excavated |
PEMA | (P) Palustrine, (EM) Emergent, (A) Temporarily Flooded |
PEMB | (P) Palustrine, (EM) Emergent, (B) Saturated |
PEMC | (P) Palustrine, (EM) Emergent, (C) Seasonally Flooded |
PEMCh | (P) Palustrine, (EM) Emergent, (C) Seasonally Flooded, (h) Diked/Impounded |
PEMCx | (P) Palustrine, (EM) Emergent, (C) Seasonally Flooded, (x) Excavated |
PEMF | (P) Palustrine, (EM) Emergent, (F) Semipermanently Flooded |
PEMFb | (P) Palustrine, (EM) Emergent, (F) Semipermanently Flooded (b) Beaver |
PEMFh | (P) Palustrine, (EM) Emergent, (F) Semipermanently Flooded (h) Diked/Impounded |
PEMFx | (P) Palustrine, (EM) Emergent, (F) Semipermanently Flooded (x) Excavated |
PFOA | (P) Palustrine, (FO) Forested, (A) Temporarily Flooded |
PFOC | (P) Palustrine, (FO) Forested, (C) Seasonally Flooded |
PFOJ | (P) Palustrine, (FO) Forested, (J) Intermittently Flooded |
PSSAh | (P) Palustrine, (SS) Scrub-Shrub, (A) Temporarily Flooded, (h) Diked/Impounded |
PSSB | (P) Palustrine, (SS) Scrub-Shrub, (B) Saturated |
PSSC | (P) Palustrine, (SS) Scrub-Shrub, (C) Seasonally Flooded |
PSSCh | (P) Palustrine, (SS) Scrub-Shrub, (C) Seasonally Flooded, (h) Diked/Impounded |
PSSCx | (P) Palustrine, (SS) Scrub-Shrub, (C) Seasonally Flooded, (x) Excavated |
PUBF | (P) Palustrine, (UB) Unconsolidated Bottom, (F) Semipermanently Flooded |
PUBFh | (P) Palustrine, (UB) Unconsolidated Bottom, (F) Semipermanently Flooded, (h) Diked/Impounded |
PUBFx | (P) Palustrine, (UB) Unconsolidated Bottom, (F) Semipermanently Flooded, (x) Excavated |
PUBH | (P) Palustrine, (UB) Unconsolidated Bottom, (H) Permanently Flooded |
PUBHh | (P) Palustrine, (UB) Unconsolidated Bottom, (H) Permanently Flooded, (h) Diked/Impounded |
PUBHx | (P) Palustrine, (UB) Unconsolidated Bottom, (H) Permanently Flooded, (x) Excavated |
PUBKXx | (P) Palustrine, (UB) Unconsolidated Bottom, (K) Artificially Flooded, (x) Excavated |
PUSCx | (P) Palustrine, (US) Unconsolidated Shore, (C) Seasonally Flooded, (x) Excavated |
U/PEMA | Unknown/ (P) Palustrine, (EM) Emergent, (A) Temporarily Flooded |

5-30



SEVEN BASINS WATERSHED ASSESSMENT

Within the Kane Creek sub watershed, the majority of mapped wetlands are
classified as PABHh, followed by PUBHx, and PEMC (Figure 5-7). Sam’s Creek
sub watershed is dominated by PUBFx, followed by PUBHh and PUBFh
(Figure 5-8). Snider Creek is also dominated by PUBFx, followed by PEMC and
PUBHx (Figure 5-9). National Wetlands Inventory has mapped only four
wetlands within May/Sykes sub watershed. All four wetlands are classified
PABHh. PUBFx is the dominant wetland classification found in Upper Evans
Creek. PEMC and PUBH are the second and third most dominant wetland
classifications in Upper Evans Creek (Figure 5-10).

@ PUBHx
mPSSC
0O PABHh

0O PUBHXx
m PEMC

@ PUBHh

Figure 5-7
Percentage of Wetland Habitat Classification Within
Kane Creek Sub Watershed
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Figure 5-8
Percentage of Wetland Habitat Classifications Within
Sams Creek Sub Watershed
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Figure 5-9
Percentage of Wetland Habitat Classifications Within
Snider Creek Sub Watershed
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Figure 5-10
Percentage of Wetland Habitat Classifications Within
Upper Evans Creek Sub Watershed

General Characteristics of Wetlands Within the SBW

Wetlands within the SBW, which have been mapped by the National Wetlands
Inventory, fall into 34 separate habitat classifications (Table 5-9). The most
prevalent of these wetlands are classified as PUBFx, PEMC, and PUBHh.
PUBFx accounts for 20.8% of the currently mapped wetlands. PEMC makes up
12.8% and PUBHh makes up 10.8% (Table 5-10, Figure 5-11). These are all
palustrine wetlands with systems described as being emergent or having an

unconsolidated bottom. The water regimes are permanently flooded,
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Table 5-10
Total Number and Percent of Wetland Type Identification Codes Mapped
Within Seven Basins Watershed

Identification Code in SBW Wetland Type ID Code

PUBFx | 20.8 | 52 |
PEMC | 12.8 | 32 |
PUBHh | 10.8 | 27 |
PUBHx | 7.6 | 19 |
PUBFh | 7.2 | 18 |
PABHx | 3.2 | 8 |
PABHh | 2.8 | 7 |
PEMA | 24 | 6 |
PUBF | 24 | 6 |
PEMCh | 2 | 5 |
PEMCx | 2 | 5 |
PFOA | 2 | 5 |
PUBH | 2 | 5 |
PUSCx | 2 | 5 |
PABF | 1.6 | 4 |
PABFx | 1.6 | 4 |
PEMB | 1.6 | 4 |
PEMFx | 1.6 | 4 |
PFOC | 1.6 | 4 |
PSSC | 1.6 | 4 |
PSSCx | 1.6 | 4 |
PEMF | 1.2 | 3 |
PEMFh | 1.2 | 3 |
PABFh | 0.8 | 2 |
PABH | 0.8 | 2 |
PSSB | 08 | 2 |
PSSCh | 08 | 2 |
L1UBHh | 0.4 | 1 |
L1UBHx | 0.4 | 1 |
PEMFb | 0.4 | 1 |
PFOJ | 0.4 | 1 |
PSSAh | 0.4 | 1 |
PUBKx | 0.4 | 1 |
U/PEMA | 0.4 | 1 |
PUBFx | 208 | 52 |
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Figure 5-11
Percentage of Wetland and Deepwater Habitat Classification
Greater Than 1%, Found in Seven Basins Watershed

semipermanently flooded, or seasonally flooded. These wetlands are diked,

impounded, or excavated.

Two wetlands are classified as lacustrine in the SBW (Table 5-9). The wetland
classifications for these are L1UBHh and L1UBHx and each are 0.4% of the
total mapped wetlands in the SBW (Table 5-9). These wetlands are classified
as limnetic and have unconsolidated bottoms. Both wetlands are permanently

flooded and have either been diked, impounded, or excavated.
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CONCLUSIONS

Due to the size of the SBW and the time frame of this assessment, a full
riparian conditions assessment was not possible. Therefore, riparian
conditions within the SBW are quantitatively unknown. Data generation by
SOU capstone students, ODFW, and DEQ has provided a valuable beginning to

a riparian condition assessment for the SBW.

Data gathered by the recent FLIR Sensor flight in the summer of 2003 within
the SBW was not available for inclusion in this draft of the assessment.

Inclusion of this data will enhance the baseline data for riparian conditions

within the SBW.

Wetlands in the SBW have not been completely mapped. As a result, these
data provide only a partial understanding of wetland ecosystems in the
watershed. Once the watershed has been sufficiently mapped by National
Wetlands Inventory, a greater understanding of wetlands issues will be

realized.

DATA GAPS

A variety of data gaps exist for riparian and wetland conditions within the

SBW. They are as follows:
» Riparian Conditions Assessment has not been completed for the entire
SBW;
» Riparian Conditions Assessment has not been mapped,;
» Riparian Conditions Assessment has not been ground truthed;

» Habitat surveys have only been located for six years (1994-2000).

Recent riparian conditions need to be evaluated,;
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» All streams throughout the watershed need evaluation as conducted by

DEQ in the Riparian Condition Assessment of 303(d) listed streams;
303(d) streams have not been mapped in relation to riparian condition;
Riparian condition of 303(d) streams has not been ground truthed,;

FLIR flight data has not been applied;

YV V V V

Broad community education of importance of riparian areas and effects

of land use practices on riparian areas is needed;

Y

National Wetlands Inventory Map is not complete; and

» Baseline wetland water quality data is not available.

ACTION PLAN RECOMMENDATIONS

An action plan should be written to prioritize projects for the Seven Basins
Watershed Council. The following is a list of recommendations to be
incorporated in the action plan with regard to riparian areas and wetlands.

These recommendations are not in order of priority.

» Riparian Conditions Assessment should be completed for the entire

SBW.

» Riparian Conditions Assessment should be mapped for the entire SBW.
By mapping this data in GIS, this component will become fully

accessible, functional, and easily updated.

» Riparian Conditions Assessment should be ground truthed. SBW
Council members and community volunteers should conduct ground
truthing to increase understanding of riparian processes and effects of

land use practices.

» Current riparian conditions need to be evaluated through continued

ODFW habitat surveys. The contribution of SBW volunteers will aid in
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the continuation, regular occurrence, and community understanding of

these surveys.

All streams throughout the watershed need evaluation as conducted by
DEQ in the Riparian Condition Assessment of 303(d) listed streams.
303(d) streams should be mapped in relation to riparian condition. The

use of GIS will make this data fully functional and accessible.

Riparian condition of 303(d) streams should be ground truthed. SBW
volunteers will provide DEQ with extra labor, and provide the Council
with an enhanced understanding of agency processes and assessment

goals.

Baseline riparian data should be generated regarding plant and animal
species within the SBW that are dependent on riparian areas during
specific life cycle stages. SBW volunteers should produce a database
and GIS component to make this data functional, accessible, and easy

to update.

Broad community education of the importance of riparian areas and
the effects of land use practices on riparian areas is needed. The Seven
Basins Watershed Council should provide community education and
outreach with regard to basic riparian processes, effects of land use
practices, and proactive land use practices which should be used by

landowners.

Seven Basins Watershed Council volunteers should work with agencies
to create a database for baseline wetland water quality. This should be
coupled with a GIS mapping component to make this database easy to

update and readily accessible.

Ground truthing of wetland locations should be conducted by Seven
Basins Watershed Council volunteers to enhance understanding of
location of wetlands, characteristics of wetlands, and effects of local

land use practices.
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» Community education regarding wetland functions, processes,
characteristics, and effects of land use practices should be provided by

the Seven Basins Watershed Council.
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INTRODUCTION

Fire has been an important factor in the Pacific Northwest forests for
thousands of yeas. Climate and cultural changes have affected distribution of
forest types, fire ignition and behavior patterns, and subsequent ecological
effects. A comparison of historical and current fires in the northwest has
revealed that modern fire control policies have been effective at reducing the
total acreage burned by fires. However, this success has allowed more uniform
and larger fuel loads across the landscape, resulting in more severe fire effects

(Agee, 1990).

Wild fire is a prevalent issue in southern Oregon watersheds, including the
SBW. Fire season usually begins around May and ends around November.
The average length of a fire season in southwestern Oregon since 1967 is 142
days. The longest fire season in southwestern Oregon since 1967 occurred in
1988, and lasted for 199 days. The shortest fire season in southwestern
Oregon occurred in 1997, and lasted for 100 days (Southwest Oregon District,
2003 a).

Wildfire can have beneficial or devastating impacts on an ecosystem and
community. Naturally occurring fires that occurred prior to fire exclusion

efforts were normally not devastating, but rather an important component of

an ecosystem. As we have moved away from natural historic conditions,
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especially in the Ponderosa pine and mixed conifer forests, devastating fires are
more likely to occur. These impacts are partially determined by the pre-fire
conditions of the watershed. Pre-fire conditions are dictated by the land
management practices of the land owner. Multiple land owners exist within

the SBW, resulting in various methods of fire prevention and management.

Historically, fire has been a beneficial disturbance for successional processes
within ecosystems. Native Americans routinely burned the understory of the
watershed to encourage regeneration of vegetation and enrich the soil for their
crops. By the early 1900s, European Americans were prevalent within the
SBW and fires were viewed to be detrimental to forests. This view took hold
following the 1910 fires, which began an era of fire suppression within the
natural resource agencies. As a result, fire suppression became a major goal of
many land management agencies. From the 1950s to present day, fire
suppression techniques increased in efficiency throughout the watershed. This
created unnatural amounts of fuel to accumulate throughout the SBW
(BLM, 2001). The presence of surface fuels and ladder fuels creates the threat
of crown fires. These catastrophic fires were historically rare, but now occur in

great frequency during fire season throughout southwest Oregon.

Catastrophic fires damage thousands of acres, reach incredible temperatures,
and create high speed winds and pressure within the fire. These types of fires
take long periods of time to control and suppress. Many times these fires burn
so hot, they kill all nutrients within the soil, leaving it unproductive and
difficult for regeneration to occur. Due to the lack of vegetation in many of
these burn sites, slope stability becomes an issue. Slopes erode and slide
easier when there is unsubstantial vegetation holding it in place. Once slope
stability becomes an issue within a watershed, sedimentation follows.
Sedimentation from slides chokes out critical salmonid spawning habitat.

Riparian areas can also be lost during these catastrophic fire events. A lack of

riparian area leads to increased water temperatures in streams, loss of
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sediment filtering, and ultimately a loss of salmonid habitat. These ecological
impacts are only a few on a long list of possible detrimental results from
catastrophic fire. Such catastrophic fire events are unnatural and a product of
decades of fire suppression and exclusion as well as unmanaged fuels

throughout the SBW.

When a watershed is managed for fire fuels, the risk as a result of catastrophic
fires can be greatly reduced. However, it needs to be understood that after
years of neglect, it will take many years of fuels management to reduce the fire

intensities throughout the SBW.

The probability of catastrophic wildfires in the western United States has
increased the need to understand the flooding risk and the erosional and
depositional responses of burned watersheds. In addition, surface water
flowing from burned areas can carry increased levels of sediment, organic
debris, and chemicals that may contribute to significant degradation of

municipal water supplies and aquatic habitats.

Risk from wildfire is no longer limited to the physical and/or biological impacts
to a forest or watershed. Risks associated with loss of real property or human
life, have become critical issues with respect to fire management. In response
to these concerns much effort is currently being given to the wildland/urban
interface (WUI). This boundary is of particular concern because wildfires that
encroach upon this boundary can cause significant damage to property,
structures, and communities. Efforts are currently being undertaken by land

management agencies, watershed councils, and others to reduce the risks

associated with wildfire along this boundary.
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CAUSES OF FIRES

Natural Causes of Fire

The presence of fire in the landscape has been one of the major evolutionary
factors determining the composition of flora throughout the state and around
the world. Natural causes of fire range from lightning, sparks from falling
rocks, volcanic activity, and the spontaneous combustion of plant materials
and other organic matter (Barbour, Burk, & Pitts 1980). However, of these,
lightning is the most influential factor in almost all regions of the world as
lightning strikes the earth an average of 100 times a second totaling over three
billion strikes a year (Barbour, Burk, & Pitts 1980). Generated by summer
thunder storms, lightning is responsible for much of the wildland fires that
occur throughout the western United States each year. Lightning was the
cause of the Sykes Creek fires in 1956 and again in the late 1980s, the Tin Pan
Peak Fire in August 1993, and the East Evans Creek fire which burned in
August 1994.

Man and Fire

Man has also played a role in the pattern of fires in the landscape, dating back
possibly as far as 300 years ago with the arrival of the first Americans. Early
Spanish explorers and missionaries documented the use of fire by Native
Americans who used fire to clear areas for the germination of oaks, for the
production of acorns, and to create and maintain grasslands for hunting.
Many Native American stories speak of the use of fire, and these stories
indicate that wildfire was also a concern of Native Americans and that fire was
used in a careful and respectful manner (Burcham, 1987). Later, European

settlers used fire to clear brush so land could be used for agricultural

purposes. Through the use of fire, patterns or burn mosaics may have been
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created, which, to a certain extent, may have operated as a fuel break due to
the reduction of dead fuels. These inadvertent fuel breaks would have been
very important to early Americans due a limited ability to control blazes of any

substantial size.

In present day, the majority of fires within the SBW are caused by humans.
Most man made fires begin on private lands or along road corridors.

Approximately 75% of fires in the SBW are started by humans (Mruzik, 2004).

TYPES OF WILDFIRES

The four main classes of wildfire intensities are ground, surface, passive, and
crown fires. The type of fire behavior and intensity depends upon location,
fuels, aspect, slope, species composition, and weather. The following types of
wildfire intensities may be seen in any combination, one leading to another,

depending on weather conditions and available fuels.

Ground Fires

Ground fires, although occurring less frequent than other forms of fire,
typically smolder and remove vegetation and organic matter down to bare soil.
This smoldering burns organic matter until it flares up into a flaming surface
fire (Mruzik, 2004). The heat and intensity of such fires can destroy roots,

tubers, and rhizomes, located beneath the soil surface and may devastate

entire plant communities (Barbour, Burk, and Pitts, 1980).
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Surface Fires

Surface fires are typically low intensity, rapid fires that seldom reach high
temperatures, burning only in the surface fuel bed. These fires consume light
fuels and present little danger to basal portions, root stocks, and tubers, in the

soil (Barbour, Burk, and Pitts, 1980).

Passive Fires (Torching Fires)

Passive fires are small scale and generally consume single trees or small

groups of trees. These fires generally occur prior to the active crown fire.

Crown Fires

Crown fires occur in the upper sections of trees and are typically the result of a
surface fire. These fires spread throughout the canopy of the forest. During
such fires, surface materials and trees alike are burned. Ignited branches and

embers fall, further spreading the fire.

Post-Fire Vegetation Patterns

The pattern of vegetation in a watershed is influenced by exposure, geology,
and fire. Soils and exposure create different growing conditions on southern
and western facing slopes, than exist on northern and east facing slopes.
Although a combination of soil, geology, exposure and climate may be the chief

factors controlling vegetation type, fire plays an important role in the life cycle

of these plant communities (Ainworth and Doss, 1995).
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Formation of Hydrophobic Soils

During a fire, temperatures at ground level may reach six to seven hundred
degrees centigrade. Oils, resins, and waxy fats stored in plants and their litter
are released as they vaporize due to the intense heat (McPhee, 1989). Soil is an
excellent insulator, and temperatures just several centimeters below the
surface remain much cooler. This allows the vaporized substances to
recondense forming what is referred to as a hydrophobic layer, a condition also
known as nonwettability. This layer is impermeable and prevents water from
reaching all but the first few inches of soil, but at the same time slows the
process of evaporation in the root zone. The extent, depth, and persistence of a
hydrophobic layer depends on the type of soil, soil moisture, soil texture,
severity of the fire, and quantity and composition of litter (DeBano, 1981).
Water repellency is more common in coarse-grained soils because the soil
temperature gradients that affect volatilization and condensation during
burning are often greater and the soil has less surface area on which volatilized
compounds may condense (McNabb and Swanson, 1990). In the case of clay
soils, which are fairly dense, they tend to resists this condition; however, sandy
and sandy loam soils appear to be far more susceptible to hydrophobic
conditions (DeBano, 1987). Course-textured soils include soils derived from
granite, pumice and other volcanic ash, and glacial till (McNabb and Swanson,

1990).

If a drop of water is placed on a pre-burn sample of sandy loam soil, the water
will quickly soak into the soil. Yet, if a drop of water is placed upon a
post-burn sample, the drop will ball up and may remain for hours. The depth
at which these layers form is dependent on factors such as fire intensity and
soil moisture content (DeBano, 1987). Fires typically occur in the drier

summer months prior to winter rains. Water quickly saturates the thin layer of

permeable soil above the hydrophobic zone due to the absence of a vegetative
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canopy. Slower infiltration rates result in an increased intensity of surface

runoff and erosion (Ainworth and Doss, 1995).

Water repellency at the soil surface is most likely to occur when fire intensity
and duration cause moderate increases in soil temperature (DeBano, 1987).
Severe fires producing high soil temperatures force the hydrophobic layer to
form deeper in the soil (McNabb and Swanson, 1990). Hydrophobic layers last
for short periods of time following fires of low-to-moderate temperatures.
However, hydrophobic soils have been shown to persist for about six years after

a late summer wildfire in the Oregon Cascades (Dryness, 1976).

Post-Fire Erosion Processes

One thread that links many different components in the ecosystem’s response
to wildfire is sediment. Sediment erosion and deposition are affected by
geological, biological, and physical processes and have significant feedbacks on
these processes. The threshold of the erosion response is changed when
extreme fire temperatures alter soil properties (chemical and physical) and
disturb mycorrhizal communities which may have soil binding properties.
Knowing the spatial distribution of soil properties after a fire leads to better
precipitation-runoff models, better predictions of peak flood discharge, and
better prediction of areas with risks from hillslope erosion. Identification of
erosion risks could be used to prioritize fuel treatments at the watershed,

regional, and national scales (Moody and Martin, 2003).

Post-fire hillslope erosion of soil is often associated with nutrient losses that
affect ecosystem health and increases in chemical and sediment loadings that
can affect water quality at downstream locations. Channel erosion spans the
spectrum of sediment concentration, from debris flows which threaten

infrastructures to increases in suspended-sediment which affect the total

maximum daily loads (Moody and Martin, 2003).
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Deposition of fire-related sediment and its associated nutrients and chemicals
can be either detrimental or beneficial. Fire-related sediment sometimes
damages aquatic communities, such as smothering aquatic invertebrates,
filling beaver ponds, and altering key fish habitat. It also damages public and
private property such as water-supply reservoirs, homes, and recreational
facilities. However, eroded fire-related sediment can also supply nutrients that
are beneficial to fish and other aquatic populations within the ecosystem as
well as new deposits of coarse sand and gravel necessary for fish spawning.
This and many other effects of sediment are not completely understood and
would require an integrated effort to better understand the various

interrelationships (Moody and Martin, 2003).

Erosion is a prevalent process on slopes ranging from 25 to 70 degrees in
steepness. Portions of watersheds can exceed the angle of repose
(Radtke, 1983). These slopes are shaped by gravity as materials not firmly
attached to the slope slide and fall unless held in place by plant materials or
other anchors. Gravity, more than water or wind, may be the most important
cause of erosion in such environments. On slopes steeper than the angle of
repose a process known as dry creep or dry ravel occurs, which is generally
described as the down slope movement of materials due to gravity. During dry
years this process can exceed erosion rates that occur during the wettest

season of the year (Radtke, 1983).

The occurrence of dry ravel is probably unknown to most people, because the
process occurs on steep slopes away from structures, or is unobserved under a
canopy of vegetation. However, the presence of dry ravel becomes apparent
following a fire as the formation of rills formed by dry ravel and dry creep
appear on the barren slopes of post-fire watersheds. Dry ravel and, to a lesser

extent, the formation of extensive rill networks can account for most of the

increased sediment production following a fire (Wells, 1987). This process may
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even be more prominent in the post-fire environment due to creation of

hydrophobic soil layers.

Debris Flows

Post fire erosion rates may be more than 50 - 100 times greater than on a well
vegetated watershed (Radtke, 1983). The process by which debris flows
develop in the post fire environment are the acceleration of dry ravel and
formation of rill networks. The rill networks develop rapidly and deliver runoff
water to the stream channels where large amounts of debris, delivered by both
processes, are stored (Wells, 1987). The result is a rapid mobilization of
channel deposits into debris flows (Wells, 1987). These debris flows usually
occur in small watersheds in response to unusually small amounts of rainfall.
However, large debris flow events can occur when an extreme storm event

occurs after a severe fire.

The post fire landscape is subject to significantly increased erosion rates
capable of producing large destructive debris flows. Increased post fire erosion
rates can be expected for a period of 8-10 years. During the recovery period,
erosion rates may be 9 to 10 times greater than those that occurred before the

burn (Ainsworth and Doss, 1995).

Post Fire Landslides

On vegetated slopes anchored by deep rooted plants, the angles of repose can
be much steeper than in areas where plants are shallowly rooted. Landslide
occurrences are strongly related to the angle of repose for different soils, taking
into account cover, root depth, and root strength. Soil slips and landslides can
account for as much as 50% of the total erosion in a watershed (Radtke, 1983).

Unlike dry creep, these soil movements normally occur when the soil is

saturated. Although hydrophobic soils, dry ravel, and formation of rills and the
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debris flows associated with these processes account for the majority of post

fire erosion. Landslide activity may also increase as a result of fire.

Another possible contributing factor to increased landslides in the post fire
environment is stream channel scour and erosion. This process may remove or
over steepen the channel banks contributing to landsliding of over steepened
slopes along the creek channel. It is also possible to reactivate previous

landslides by removing the toe of the slide (Ainsworth and Doss, 1995).

Impacts on Water Quality

The water quality consequences of both wildfire and prescribed fire may
produce significant and immediate impacts on fish and other aquatic
organisms and on downstream drinking water supplies. These impacts are the
cumulative result of chemicals mobilized by the fire itself (such as manganese),

the use of fire-fighting chemicals, and sediment from post-fire erosion.
Fire affects water quality in a watershed through:

Alteration of litter and duff;

Alteration of soil organic matter;

Precipitation of volatile organic gasses on soil particles;
Alteration of soil mineralogy;

Increase of readily available material for rock weathering;
Alteration of detachment characteristics;

Modification of hydrology pathways;

Increases in base flow and peak flow characteristics;

Mobilization of existing deposits;

YV Vv VY ¥V V¥V ¥V ¥V V V V¥V

Effects on soil microbiota;
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» Input of fire retardant and suppression chemicals; and

» Effects on instream oxygen regime.
Fire is responsible for the export of materials out of the watershed. These
include floatable organic materials such as ash, charcoal and coarse woody

debris, dissolved phase parameters, and particulate phase materials such as

suspended sediment and bedload materials (Martin, 2000).

Post-Wild Fire Water Quality

Increases of sediment over differing time scales (short-term and long-term) can
affect water quality. Fire has been shown to cause changes in:

BOD;

Cyanide;

Hydrocarbons;

Manganese;

Nitrate;

pH; and

YV Vv Vv VY ¥V V VY

Phosphorous.

Existing Regulations Related to Wildfire or Prescribed Fire

There are no explicit EPA regulations related to water quality issues with
respect to wildfire. In addition, there are few states including Oregon that have
water quality regulations addressing water quality impacts as a result of

wildfire. Idaho’s regulations specifically exclude regulation of fire related

impacts to water quality “...does not include naturally occurring events such as
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floods, landslides, and wildfires including prescribed natural fire.” (Idaho

code 39-3602).

The Oregon DEQ enforces air quality standards within the state. The agency
addresses wildfire smoke management through its Wildfire Natural Events
Action Plan in an attempt to protect public health during natural wildfire
events. They are also responsible for assessing when prescribed burns can be

conducted based on air quality conditions.

Impacts to SBW from Historic Fires

The BLM, in cooperation with the ODF, has created a historical fires map
(Figure 6-1) for the SBW. Large forest fires are color coded for the decade in
which they occurred. Small fire start locations are also shown on the map and
are color coded by decade. Those fires which started by lightning strike have
been labeled as well. The Hull Mountain Fire (7,990 acres) and East Evans
Creek Fire (10,135 acres) and Sykes Creek Fire (10,313 acres) appear to be the
largest fires which have occurred in the SBW. The Hull Mountain Fire burned
in 1994 and East Evans Creek Fire burned in 1992. The Sykes Fire burned in
1987.

The Hull Mountain Fire burned in 1994, incinerating land throughout the
SBW. This fire produced multiple natural resource issues due to its size,
intensity, the weather conditions, and the pre fire condition of the land. Slope
failures throughout the burn site as seen in Figures 6-2 and 6-3 are common,
nearly ten years following the fire. These slope failures are due to increased
runoff and cutting of the slope to construct roads. Figure 6-4 depicts slope
failure due to increased erosion from the fire. Cutting of the bank at the base
of slopes to construct roads also increased erosion and slope failure seen

throughout the Hull Mountain Fire. Vegetation was drastically altered from

this fire. Soils were possibly stripped of a large amount of nutrients and duff.
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Slope Failure

Figure 6-2
Upland Area of Hull Mountain Fire, 1994

(Slope failure above road in center of photograph)
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Figure 6-3
Ramsey Creek Burn, Part of Hull Mountain Fire in 1994
(Area of slope failure is evident at the center of photo, just above the road)
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Figure 6-4
Slope Failure Along Ramsey Creek from Hull Mountain Fire

This has a great influence on the rate of regeneration of vegetation throughout
the burn area. Examples of the impacts of fire on vegetation can be seen in
Figures 6-5 and 6-6.

Less recent burns are still having an effect on portions of the SBW. Figure 6-7
depicts a portion of the Sykes Creek Burn that occurred in the late 1980s.
Slope failure and erosion are still an issue in this area, due to slow growth of
stabilizing vegetation on slopes as well as the condition of soils in the burn

area.
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Figure 6-5
Impact to Vegetation at Hull Mountain Fire
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Figure 6-6
Impact on Vegetation Due to Hull Mountain Fire
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Figure 6-7
Portion of Sykes Creek Burn that Occurred in the Late 1980s

(Slope failure in center of photo)

The Spignet Butte Burn area in Figure 6-8 shows the slow regeneration of
vegetation following a fire. The main branch of Evans Creek can be seen in the
bottom of the canyon in the photo. Fire on these slopes has increased the
erosion potential of the soils and in turn, affecting the timing of runoff to Evans
Creek. Erosion of soils can increase the flooding potential of a drainage

following a fire.
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Figure 6-8
Sprignett Butte Burn Area

FEDERAL AND STATE MANAGEMENT

The National Fire Plan is a federal plan developed by Governors, Congressmen,
Senators, and multiple Presidents to address fire fighting preparedness,
rehabilitation of burned areas, as well as the underlying issues of wildfire that
affect communities and the environment. This plan is unique because it
focuses on the growing threat of wildfire due to excess hazardous fuels within
forests. It calls for the cooperation of all federal fire management agencies,
states, communities, and tribes in addressing this growing issue within the

country (Northwest Fire Plan, 2002).
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Specifically in the Pacific Northwest, federal and state fire management and
environmental agencies have agreed to collaborate in order to implement the
National Fire Plan. In the Pacific Northwest, this collaboration of agencies is
called the Pacific Northwest Coordinating Group and includes agencies such
as:

Washington Department of Natural Resources

ODF

National Park Service

USFWS

Bureau of Indian Affairs

BLM

U.S. Forest Service

National Marine Fisheries Service

EPA

The State Fire Marshals of Oregon and Washington

The Oregon Governors Office

vV Vv Vv ¥V V¥V VY ¥V ¥V ¥V ¥V V V

Community and Tribal Representatives

The Interagency National Fire Plan Strategy Team is found under the umbrella
of the Pacific Northwest Wildfire Coordinating Group. This Strategy Team
consists of representatives from each of the above named agencies and is
responsible for coordinating interagency implementation of the National Fire

Plan (Northwest Fire Plan, 2002).

The Southwest Oregon District of the ODF is responsible for protecting public
and private lands throughout Jackson and Josephine Counties from wildfire.
This includes, but is not limited to lands owned by BLM, municipalities, Corps

of Engineers, and State Parks (Southwest Oregon District, 2003 b). The ODF
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works to control wildfires, while other agencies work to protect structures
within the watershed. This partnership has proven to be operationally

beneficial.

LOCAL MANAGEMENT

Private land owners account for 63% of land ownership and the Medford
District BLM owns 36% of the land in the SBW. Local management of fuels is
in the hands of private land owners, private industry, and the BLM. Private
timber companies within the SBW manage lands according to their own
business practices and goals. As a result, differing methods of fuels
management are present in a mosaic across the landscape of the watershed.
Two BLM Resource Areas manage lands within the SBW. They are the Ashland

Resource Area and the Butte Falls Resource Area.

Within the SBW, the Ashland Resource Area is responsible for lands south of
the Rogue River. This includes Birdseye Creek, Foots Creek, Kane Creek, and
Galls Creek sub watersheds. The Butte Falls Resource Area is responsible for
the lands north of the Rogue River. In the SBW, this includes Pleasant Creek,
Upper West Fork Evans Creek, Lower West Fork Evans Creek, Evans-
May/Sykes, Upper Evans Creek, Lower Evans Creek, Rogue-Ward, Rogue-
Sardine, Rogue-Sams, and Rogue-Snider sub watersheds. Both Resource
Areas employ similar fuels reduction methods that include thinning by use of a
“slash buster” and/or hand cutting, hand pile burning, and understory
burning. However, prescribed burning of the understory occurs less often in
the Butte Falls Resource Area due to smoke management restrictions imposed

by the DEQ.
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Local Ability to Respond to Wildfire

Throughout the SBW, water chances are located to provide response personnel
access to water. The availability of this water is crucial during times of intense,
highland wildfires. These sites provide emergency water to begin the initial
attack on wildfires within the watershed. However, it should be understood
that if the fire continues for an extended period, these features will not provide

sufficient water to suppress such fires.

These structures also provide a possible benefit to wildlife aquatic life as well
as providing water for emergency needs. The pond depicted in Figures 6-9 and
6-10 is located very near the top of May Creek. And this area has a history of
lightening strikes and wildfire. May Creek Road is the fastest available route to
the head of Pleasant Creek, Rasberry Creek, Sykes Creek, Maple Gulch,
Neathammer Gulch, and Bald Mountain, making the location of the water

chance ideal.

These sites are a valuable resource to both the community and ecosystems
within the watershed. An inventory of the water chances currently available
within the SBW would be beneficial for future fire seasons. The development of
other possible water chance sites, as seen in Figure 6-11, would also be a
valuable addition to the fire response personnel within the SBW. However, if
fuel issues are not addressed within the watershed, such water chance

locations will be insufficient to fight large, catastrophic fires.
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Figure 6-9
Water Chance on May Creek
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Figure 6-10
Water Chance on May Creek
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Figure 6-11
Possible Water Chance Location

SEVEN BASINS WATERSHED COUNCIL

The Oregon State University (OSU) Extension has been involved in leading a
cooperative program, partnering with the ODF, BLM, and the Seven Basins
Watershed Council to develop the Seven Basins Neighborhood Fire Planning
Project (SBNFPP). The Job Council, three local Fire Districts, Jackson County
Sheriff’s Department, and Jackson County Emergency Management have also
been included in this project. This group has worked to create neighborhood
fire plans, emergency phone lists, inventories of neighborhood resources, and

the implementation of fuel load reductions.

6-27



Seven Basins Watershed Assessment

The SBCFPP was formed in December 2002. The steering committee members
included representation from OSU Extension, ODF, BLM, and the Seven Basins
Watershed Council. This committee meets monthly to continue guiding the

project.

A mass mailing to 6,400 households was the first undertaking by the
committee. This mailing was intended to introduce the Fire Planning Project to
watershed residents as well as invite them to educational workshops. This
mailing was well received within the community and resulted in three
workshops which were held in Wimer, Gold Hill, and Sams Valley in
February 2003. These workshops were led by community volunteers and were
attended by more than 90 residents. Residents signed up for ODF homesite
consultations and neighborhood interest in fire planning was expressed to
workshop leaders. This community interest lead to 12 initial neighborhood fire
planning meetings. Others have followed due to word of mouth and publicity
for the project. As of September 2003, 57 neighborhood meetings have taken
place and more than 100 property owners have agreed to have ODF homesite
consultations. At this time, due to the participation in the program, there is a

waiting list for consultations.

Fuels reduction projects have taken place on numerous private properties
without agency involvement. Other cooperative fuels reduction projects

between neighbors have been successful as well.

The SBNFPP has been instrumental in creating a bridge between private land
owners and public agencies within the watershed. Large acreage fuels
reduction projects are planned by ODF and BLM Ashland Resource Area to
take place on both BLM and private lands in the Foots Creek and Galls Creek
sub watersheds. This project will take place in Fall/Winter 2003 on 1,500
acres of BLM land and a minimum of 100 acres of private land including both

Foots and Galls Creek sub watersheds. Future plans include fuels treatments
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to take place on 2,400 acres of BLM land in Foots Creek sub watershed.

However, this project has not yet been scheduled.

BLM Butte Falls Resource Area is currently planning to conduct fuels
reductions on their lands which are adjacent to private lands taking part in the
SBNFPP. This project will treat a total of 400 acres of fuels. The specific sites

where this project will take place are still being determined at this time.

Other public involvement in the SBNFPP has included the Jackson County
Road Department. They will be conducting a pilot project within one of the
participating neighborhoods of the watershed to address the fuel load concerns
in the county-right-of-way. This project was developed by ODF and the local
fire district. The Job Council is also conducting fuels reduction with private
property owners in the watershed as a result of the SBNFPP. This reduction
had already occurred on two private access roads and is scheduled to be

conducted on three more.

In addition to the SBNFPP, the Seven Basins Watershed Council is planning on
developing a Mobile Information Center (MIC). This will be a trailer to be put in
place during any emergency event and used to relay the latest emergency
information to the public. This additional step towards preparedness will aid

the residents of the SBW in withstanding future fire seasons.

CONCLUSIONS

Fire is an important and prevalent issue for the watersheds of southern
Oregon. Fire has been demonstrated to affect soils, erosion, runoff, slope
stability, and water quality. Impacts can be severe and the cumulative effects
can be detrimental to ecosystems within the SBW. To address the impacts and
risks associated with wildfire, it is critical that fuel hazards be evaluated and

fuels reduced. In addition, issues such as tree mortality due to drought and/or
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insects are critical to evaluating overall fire risk. Population increases in the
WUI have increased risks with respect to human life and property damage. Air
quality issues with respect to smoke management are also need to be

addressed.

DATA GAPS

Based on available information for the SBW, the following data gaps have been

identified:

Fuels research pertaining to reduction of hazards, plant associations,

and/or fuel regimes;

Comparison of efficiency of fuels reductions methods within the

watershed;

Community education of the benefits of fuels reductions;
Affects of fire on soils, erosion potential, and slope stability;
Inventory of current water chance locations within the SBW;
Impacts of fire on water quality; and

Understanding of cumulative effect of fire on salmonid habitat.

ACTION PLAN RECOMMENDATIONS

Programs could be developed to:

Investigate the relation between rainfall intensity and peak water
discharge from burned watersheds, a relation that depends on the size
of the rainstorm, the size of the burned area and burn severity, and the

changes in infiltration capacity of the soil;
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Investigate hillslope and channel erosion and deposition processes after

wildfire;

Evaluate water quality impacts of wildfire and develop post-fire water-

quality sampling protocols;
Develop program to locate and construct additional water chance sites;

Conduct fuels research pertaining to reduction of hazards, plant
associations, and/or fuel regimes in association with state and/or

federal agencies;

Develop a plan to protect high hazard areas throughout the WUI in

order to protect private lands and structures;

Treat fuels around high value “zero” risk areas such as historical sites,

etc.; and

Develop an interactive environmental data base of fire information
coupled with GIS to allow mapping and tracking of changes in the

watershed as a result of fire activity.
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INTRODUCTION

This chapter focuses on sediments that contribute to instream sediment
loading. As rocks are weathered, they produce soils that are composed of the
primary minerals present in the host rock as well as alteration products of
these minerals such as clays. The primary weathering agent in watersheds in
temperate climates is water. Water acts as the primary transportation agent
moving soils from one area to another within the watershed. In many
instances, this process results in increased turbidity which can be detrimental

to ecosystems within the watershed.

This chapter has been organized into three sections. Section 7.1 addresses
erosional processes at the watershed level. Section 7.2 addresses sediment
transportation within the watershed. The historical presence of mining has
been great in the SBW, and thus has had a substantial influence on

sedimentation issues within portions of the watershed. Section 7.3 of this

chapter has been devoted to the explanation of the mining processes and their

potential effects on the SBW.
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7.1 EROSIONAL PROCESSES

Erosion, the detachment of particles of soil and surficial sediments and rocks,
occurs by hydrological (fluvial) processes of sheet erosion, rilling and gully
erosion, and through mass wasting and the action of wind. Surface erosion is
caused by numerous mechanisms that are responsible for the movement of
individual soil particles or small aggregates from the land surface (Satterlund
and Adams, 1992). Where land use causes soil disturbance, erosion may
increase greatly above natural rates. In uplands, the rate of soil and sediment
erosion approaches that of denudation (the lowering of the Earth's surface by

erosional processes).

Soil erosion is an important social and economic problem and an essential
factor in assessing ecosystem health and function. Erosion is a fundamental
and complex natural process that is strongly modified (generally increased) by
human activities, such as land clearance, agriculture (plowing, irrigation,
grazing), forestry, road building, construction, surface mining, and
urbanization. Estimates of erosion are essential to issues of land and water
management, including sediment transport and storage in lowlands, reservoirs,
and irrigation systems. In the United States, soil is being eroded about 17
times greater than the rate at which it forms. About 90% of U.S. cropland is

currently losing soil above the sustainable rate.

Geomorphology is the study of surface landforms and the processes that are
responsible for their formation. The geomorphic processes that shape the
earth’s surface are the primary mechanisms that form drainage patterns,
drainage basins, channels, floodplains, terraces, and other watershed and
stream corridor features. The primary geomorphic processes involved with

flowing water are:

» Erosion, the detachment of soil particles;
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» Sediment transport, the movement of eroded soil particles in flowing

water; and

» Sediment deposition, the settling of eroded soil particles to the bottom

of a water body or left behind as water leaves.

Deposition can be transitory as in a stream channel from one storm to another,

or more or less permanent as in a reservoir (FISRWG, 1998).

The occurrence, magnitude, and distribution of erosion processes in
watersheds affect the yield of sediment and associated water quality
contaminants to the stream corridor. Soil erosion can occur gradually over a
long period of time or it can be cyclic or episodic, accelerating during specific
seasons or certain magnitude rainstorms. Soil erosion can be caused by
anthropogenic activities or natural processes. Erosion is not a simple process
because soil conditions are continually changing with temperature, moisture
content, growth stage of vegetation and amount of biomass, and the degree of

human manipulation to the soil for development or crop production.

Erosion Mechanisms

Erosion occurring as the result of water can be classified into overland erosion

and stream and channel erosion.

Overland Erosion

Overland erosion occurs on denuded slopes as a result of raindrop splash and

runoff. It includes sheet, rill, and gully erosion; and is the largest source of

sediment during construction activities.
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Raindrop Erosion

Erosion resulting from the impacts of raindrops which dislodges soil particles
and splashes them into the air, is referred to as raindrop erosion or splash
erosion. These dislodged particles are then vulnerable to other types of

erosion.
Sheet Erosion

Sheet erosion is caused by shallow sheets of water flowing off the land. These
broad moving sheets of water are seldom the detaching agent, but the flow
transports soil particles detached by raindrop impact and splash. The shallow
surface flow rarely moves as a uniform sheet for more than a few feet before

concentrating in land surface irregularities.
Rill Erosion

Rill erosion develops as the shallow surface flow begins to concentrate in low
spots. The concentrated flow increases in velocity and turbulence, which in
turn causes the detachment and transport of more soil particles. This action
cuts tiny well-defined channels called rills, which are usually only a few inches

deep.
Gully Erosion

Gully erosion occurs as the flow in rills comes together in larger and larger

channels. The major difference between this and rill erosion is size.

Stream Channel Erosion

Stream channel erosion occurs as the volume and velocity of flow increase

sufficiently to cause movement of the streambed and bank materials.
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Tables 7-1 and 7-2 list the basic processes that influence erosion and the

different types of erosion found within a watershed.

Table 7-1

Erosion Agents and the Types of Erosion Processes that they Generate
(FISRWG, 1998)

[Agent  Process
Raindrop impact Sheet, interill
Surface water runoff Sheet, interill, rill, ephemeral gully, classic gully
Channelized flow Rill, ephemeral gully, classic gully, wind, streambank
Gravity Classic gully, streambank, landslide, mass wasting
Wind Wind
Ice Streambank, lake shore
Chemical reactions Solution, dispersion
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Table 7-2

Erosion Types and Associated Physical Processes
(FISRWG, 1998)

Erosion/Physical Process ‘
X

Sheet and rill

Interill

Rill

X | X | X | X

Wind

Ephemeral gully

Classic gully

X | X | X | X | X

Floodplain scour

Roadside X

Streambank X X

Streambed

Landslide X

Wave/shoreline

Urban, construction

Surface mine

X | X | X | X

Ice gouging

Factors Influencing Erosion

The inherent erosion potential of an area is determined by four principal

factors:

» Soil characteristics;

» Vegetative cover;
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» Topography; and

» Climate (rainfall).
Although each of these factors is discussed separately, they are interrelated.
Soil Characteristics

Soil properties which influence erosion by rainfall and runoff are those which
affect the infiltration capacity of a soil and those which affect the resistance of
the soil to detachment and transport by flowing or falling water. The four

factors of primary importance are:

» Soil texture (average particle size and gradation);
» Percentage of organic content;
» Soil structure; and

» Soil permeability.

Soils that contain high percentages of silt and very fine sand are generally the
most erodible. As the clay and organic matter content of these soils increase,
the erodibility decreases. Clays act as a binder of soil particles and reduce
erodibility. However, while clays have a tendency to resist erosion, once
detached from the soil they are easily transported by water and settle out very

slowly.

Organic matter is plant and animal residue in various stages of decomposition.
Soils high in organic matter have a more stable structure which improves their
permeability.  Such soils resist raindrop detachment and absorb more
rainwater, thus minimizing erosion. Well-drained and well-graded gravels and
gravel-sand mixtures are the least erodible soils. Coarse gravel soils are highly

permeable and have a good absorption capacity which either prevents or

delays, and thereby reduces, the amount of surface runoff.
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Vegetative Cover

Vegetative cover plays an extremely important role in controlling erosion. The
following are several ways that vegetative cover controls erosion:

It shields the soil surface from the impact of falling rain.

It holds soil particles in place.

It maintains the soil's capacity to absorb water.

It slows the velocity of runoff.

vV V VYV VY V

It removes subsurface water through evapotranspiration.

Figure 7-1 illustrates pathways for forest rainfall. As can be seen in this
illustration, a portion of the rainfall never reaches the ground because it is
intercepted by vegetation and other surfaces. By sequentially scheduling
(staging) and limiting the removal of vegetation, and by decreasing the area and
duration of exposure, soil erosion and sedimentation can be significantly
reduced. Special consideration should be given to the maintenance of
vegetative cover on areas of high erosion potential such as erodible soils, steep

or long slopes, stormwater conveyances, and the banks of streams.
Topography

The size, shape, and slope characteristics of a watershed influence the amount
and rate of runoff. Slope length and gradient are key elements in determining
the volume and velocity of runoff and the erosion risks. As both slope length
and gradient increase, the velocity and volume of runoff increases and the

erosion potential is magnified. Slope orientation can also be a factor in

determining erosion potential.
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Figure 7-1
Typical Pathways of Forest Rainfall
(FISRWG, 1998)




Seven Basins Watershed Assessment

Climate (Rainfall)

The frequency, intensity, and duration of rainfall are fundamental factors in
determining the amount of runoff. As both the volume and the velocity of
runoff increases, the capacity of runoff to detach and transport soil particles
also increases. When storms are frequent, intense, or of long duration, erosion
risks are high. Seasonal changes in rainfall and temperature define the high
erosion risk period of the year. Land disturbing activities should be scheduled
to take place during periods of low precipitation and low runoff. Exposed areas

should be stabilized before the period of high erosion risk.

7.2 SEDIMENT TRANSPORT

Sediment is defined as unconsolidated solid material that is derived from
weathering of rock and carried by, suspended in, or deposited by water or
wind. The sediment load carried by a stream is a natural attribute of the
stream system. The processes controlling sediment transport is necessary for
maintenance of the relative stability among streambed and stream banks,
erosion, and deposition (Allan, 1995 and Dunne and Leopold, 1978). Sediment
is often classified by particle size: clays (<0.005 millimeter [mm)]), silts (0.005 to
0.075 mm), sands (0.075 to 4.75 mm), gravels (4.75 to 75 mm), cobbles (75 to
300 mm), and boulders (>30 mm). All rivers and streams transport sediments.
The amount of sediment transported is dependent on the amount of sediment
derived from the upstream watershed and the velocity and turbulence of the
flowing water. The ultimate source of sediments to a stream is from hillslope
erosion with lesser contributions being supplied from the streambed and

stream banks. Hillslope erosion can be in the form of surface erosion of fine

sediments or more dramatically as slope failures leading to debris flows

(Alan, 1995, and Dunne and Leopold, 1978).
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Fine grained sediments, such as clays and silts, are typically transported as
suspended particles and do not comprise a significant portion of the stream
bed or “wash load.” Riverbed sediments typically consist of coarse-grained
particles such as sand, gravel, and cobble. Sand-sized particles can be
transported by rivers in suspension if river velocities and turbulence are great
enough, or rolled and bounced along the river bed as “bedload.” Gravel and
courser-grained sediment particles are typically transported as bedload.
Figure 7-2 illustrates the various components of sediment transport along a

stream channel (FISRWG, 1998).
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Figure 7-2
Movement of Sediments Along a Stream Channel

The load of sediment (in suspension and as bedload of sand and gravel)
through stream channels reflects upland erosion within the drainage basin and
change in storage of sediment in alluvial bottomlands. In turn, this is
influenced by climate, vegetation, soil and rock type, relief and slope, and
human activities such as timber harvesting, agriculture, and urbanization.
Much of the sediment eroded from upland areas is deposited (stored) on lower

hillslopes, in bottomlands, and in lakes and reservoirs. In terms of sediment

budget, net erosion can be described by the following relationship:
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Net Erosion = Total Denudation - Sediment Storage + Channel Erosion
Where: denudation is a measure of regional upland erosion.

Sediment load determines channel shape and pattern. Changes in sediment
yield reflect changes in basin conditions, including climate, soils, erosion rates,
vegetation, topography, and land use. Fluctuations in sediment discharge
affect a great many terrestrial processes, including ecosystem responses,
because nutrients are transported together with the sediment load. For
example, to reproduce effectively, salmon and trout need gravel stream beds for
spawning; silt and clay deposits formed by flooding or excessive erosion can
destroy these spawning beds. Stream deposits also represent huge potential

sinks for, and sources of, contaminants.

Stream sediment storage and load affects virtually all environmental issues in
drainage basins. Stream sediments may affect, for example, the health of
aquatic organisms or may result in the silting-up of reservoirs. They may also
store chemical contaminants that can be subsequently released into the
environment by flood events or other disturbances such as mining,

construction, or dam removal.

Streams are dynamic landforms subject to rapid change in channel shape and
flow pattern. Water and sediment discharges determine the dimensions of a
stream channel (width, depth, and meander wavelength). Dimensionless
characteristics of stream channels, types of pattern (braided, meandering,
straight) and sinuosity are significantly affected by changes in flow rate,
sediment discharge, and by the type of sediment load in terms of the ratio of

suspended load to bed load.

Anthropogenic activities within a watershed typically result in increased
erosion of hillslopes. Rural road systems, urban surfaces, and agricultural

activities are all sources of fine sediments in a watershed. Fine sediments

present the greatest adverse impact on fish and insects. Fine sediments
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decrease the suitability of streambeds for spawning by silting in gravel beds
typically used for spawning (Meehan, W.R. and T.C. Bjornn, 1991). High
turbidity levels caused by fine sediment during the incubation period of
embryos and alevins of salmon and trout will reduce the percentage of young
fish that survive and emerge from the redd (Meehan, W.R. and

T.C. Bjornn, 1991).

Sediment Sources in the SBW

Soils derived from granitic rocks in the SBW tend to be highly erodible and
prone to gully erosion and debris slides (Figure 7-3). These soils typically have
a low clay content and a coarse single grain structure that contributes to a lack
of cohesion. In turn, such characteristics make stabilizing these soils very
difficult after they have been disturbed. This is particularly true along the
many roads present in the watershed where cutbank erosion and channel
erosion are common. Roads and skid trails are the major contributors of

sediments in much of the watershed (BLM, 1994; 1995; 1996; 2001).

Soils derived from metamorphic rocks seem to be more stable than those
associated with granitic environments. However, some of the metamorphic
areas are prone to instability because of the tendency for these rocks and their
corresponding soils to undergo mass wasting when they become wet or

saturated.

The impacts on soils in much of the SBW are cumulative in nature. They
result from the compaction of road building, skid trails, and landings
constructed for logging. Once compacted, these soils are prone to rapid runoff,

channelization of flow, and increased erosion. All of which result in increased

sedimentation of stream channels (Figure 7-4).
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Figure 7-3
Rilling Caused by Sheet Flow Along a Spur Road Along West Evans Creek
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Deposition of Decomposed
Granite Sediments

Figure 7-4
Decomposed Granite Sediments in West Fork of Evans Creek
(Note, high amount of granite sand and lack of visible gravel or cobbles)

In the upland areas of the SBW, logging has contributed to a greater potential
for rain on snow pack that can lead to flooding and peak flow conditions. Such
conditions can result in destabilization of stream banks and reorientation of
stream channels. In addition, logging on slopes in these drainages has
contributed to an increase in mass wasting, particularly in areas dominated by
decomposed metamorphic parent rock. Figure 7-5 illustrates mapped
sediment source areas in a small portion of the SBW. This work was
conducted as part of the assessment but represents only a small fraction of
sites present in the SBW. Mapping and documenting of source areas is a

significant data gap for the watershed.
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Insert Figure 7-5 (11x17)

Mapped Sediment Sources and Mine Locations
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Roads

BLM and other private land owners have constructed hundreds of miles of road
throughout the watershed. The roads were constructed primarily for log
hauling and administrative purposes. In the BLM Watershed Analysis Units
(WAUSs), roads range from primitive four wheel drive roads to paved highways.
Table 7-3 lists the type and miles of road the BLM controls in each

subwatershed.

Table 7-3
Types and Miles of Roads in BLM Watershed Analysis Units (WAUSs)

Rocked Natural Surface BST
(WAU | Rocked _ | Unknown I- |m

West Fork Evans Creek 182

East Fork Evans Creek 22* 6.3" 2.2* 31*
Mid Evans Creek -- -- -- 187
Rogue-Gold Hill 56 247 132 30.5 244
Total Miles 258 64 132 25 535

WAU-Watershed Analysis Unit

BST-Bituminous Surface Treatment

* Miles of Road in the Riparian Reserve within the WAU
-- Information not in BLM Assessment Report

The data presented in Table 7-3 represents only a small portion of the actual
roads present in the watershed. There are many miles of unmaintained and
abandoned roads on both BLM and private lands that are a major source of
sediment to the watershed. Figure 7-6 is an example of road density in the
area between Swamp Creek and Cedar Creek on the West Fork of Evans Creek.
This area is on the west side of the West Fork near the site of a new bridge that
replaced a box culvert. The property is owned by Lone Rock Timber Company
and is located in T35S R4W Section 12. Few, if any, of these roads are shown

on topographic maps. The roads were located by overlaying topographic maps

on aerial photos and transferring the roads on the photos onto the map. The
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area of the map in Figure 7-6 covers approximately 1.5 square miles
(970 acres) of the watershed. The total mileage of roads shown is 217 miles.
There are many areas in the watershed similar to that illustrated in Figure 7-6.
The mapping and inventory of these roads represent a data gap that needs to
be addressed in order to obtain a better perspective on the magnitude of the

sediment issues in the watershed.

Many of these roads have been used for recreational purposes such as
motorcycling and most recently by all terrain vehicles (ATVs). These activities
greatly increase the potential for erosion. Figures 7-7 and 7-8 are examples of
roads have been used by off road vehicles (ORV). ORV use is creating a major
problem in many parts of the SBW, especially along reaches of the West Fork of
Evans Creek. There are numerous minor sediment areas along the entire
stretch of the West Fork of Evans Creek primarily between Rock Creek and

Elderberry Flats. The waterbars in many locations have been worn down and

runoff flows over the waterbars causing erosion of the roads.
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6

Figure 7-
Unmapped Roads in a Portion of the Seven Basins Watershed




Seven Basins Watershed Assessment

Figure 7-7
Erosion of Granitic Soils on an Unimproved Road on the
West Fork of Evans Creek

(At other locations on this road there are washes that are estimated to be four feet deep)
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Sediment
Deposition

Figure 7-8
Erosion of Granitic Soils on an Unimproved Road in the

West Fork of Evans Creek Drainage
(Increased erosion is caused by extensive ORV use)

Streambank Erosion

Bank erosion occurs as stream channels move. Since factors both at the site
and upstream in the watershed influence the movement of rivers and streams,
it is important to look at the big picture as well as the immediate site. Bank
erosion and bank failure are two distinct processes, although they often occur
in combination. Streambank failure occurs when a large mass of bank
material collapses and slips into the stream. Streambank erosion occurs when
individual soil particles at the bank’s surface are carried away by the force of

moving water.
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A streambank is stable when its shear strength is equal to or greater than the
shear stress acting upon it. A bank can fail either when its shear strength is

decreased or when the shear stress exerted upon it increases.

Swelling of clays from absorption of water, increased groundwater pressure
within the bank, and soil creep all weaken the bank. While swelling clays or
excessive groundwater pressure are difficult to observe, cracks developing in
the bank parallel to the stream are evidence of soil creep. Absence of bank
vegetation to help bind the soil together reduces its shear strength. Large trees
leaning over the water may lead to failure of steep banks if the trees fall and
dislodge soil as they are uprooted. Surface runoff may turn animal burrows

and trails near the bank into gullies.

Shear stress increases with changes in channel shape, increase in the load on
the top of the bank, or rapid drawdown force of water against the bank face.
The faster and deeper the flow of moving water, the stronger the shear force it
can exert upon the bank. The speed of water flow depends on slope, roughness
of the streambed, depth of the water, and cover of upstream banks. The
duration of a flood can have a greater impact on bank stability than the volume
of flow. More energy is required to overcome initial bank resistance than to

maintain the erosion process, and once erosion begins, it can proceed quickly.

Sand and silt particles erode most readily. Cobbles and other large particles
are heavier and harder to move. Clay particles stick together and so are also

difficult to dislodge.
Absence of Bank Vegetation

Water that does not filter into the soil becomes surface runoff that can detach
more soil particles and cut narrow rills and then wider gullies as it gains in
speed and force on its way to the stream. Trees, shrubs, herbaceous plants,
and grasses on the bank slow water running off the land. Grasses and other

low plants along streams can bend to protect the bank during high flow
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without obstructing the passage of water. The loss of streambank and buffer
vegetation is often the single greatest contributing factor to increased erosion

on small and medium-sized streams.
Obstacles in the Stream

Obstacles in the stream, either natural or man-made, can alter the natural flow
of water, resulting in erosion and/or deposition. This situation can occur as a
result of placement of LWD if it is not placed in an appropriate location within
the stream channel. Condition of the bank itself is often a very small part of

the problem.

Watershed Factors that Affect Bank Erosion and Failure

There may be larger forces at work that affect bank stability. Any change in
land use that causes water to reach the stream more quickly and with more
energy can cause a previously stable bank to erode. Examples of such changes

include:

» Wetlands act as natural sponges to hold water during storms and
release it slowly. Filling wetlands or removing their vegetation

increases the chance of flooding and erosion.

» Vegetation holds soil, slows runoff, and helps water sink into the soil.
Trees store more water than smaller plants. Removal of protective
plant cover, especially through large-scale deforestation, sends more
surface water at greater velocities into streams and adds to their

sediment load.

» Water that cannot sink into the soil will reach the stream faster and
with more force than if it met the stream as groundwater. Construction

of impervious surfaces such as paved parking areas and shopping
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centers can cause a stream to suddenly flood and erode its banks, even

if the development occurs far upstream in the watershed.

» At high flow, the energy of a stream must be dissipated. Upstream
channelization or bank stabilization projects which prevent a stream
from using its floodplain, or deflect the stream’s energy rather than
absorbing it, can focus the stream’s force on a site downstream that

otherwise would remain stable.

Streambank erosion is occurring at many locations throughout the SBW.
Figures 7-9 and 7-10 are examples of undercutting that is occurring along
Evans Creek. Undercutting has been shown to provide improved habitat for
fish by providing cover and refuge. However, if it is not stabilized in problem
areas, high water will continue to wash soil away from tree roots and the tree
will fall. Once this occurs, the roots of the tree will no longer be available to

stabilize the bank and further erosion will occur.

Slope Stability

Mass movement processes can move large quantities of sediment down slope
and deposit it in streams. Sediments can be transported rapidly by
catastrophic events, such as landslides or debris flows, or can occur slowly by
processes such as earthflows or creep. These events can alter stream channel
flow and have adverse impacts on fish and other organisms present in the

stream.
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Figure 7-9
Undercutting of Streambank along Evans Creek
(Streambank erosion has exposed tree roots and tree will eventually fall into stream)
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Figure 7-10
Streambank Erosion Processes have Exposed Tree Roots
(Loss of trees along stream will result in additional bank erosion)

Slope failures have the greatest potential to introduce large amounts of
sediment into stream channels over relatively short (hours to days) periods of
time. Dirt roads in close proximity to stream channels have a high potential to
deliver sediments into channels. Proper road maintenance, drainage (culvert
spacing and sizing), revegetation of fillslopes and cutbanks, and minimizing
future road construction in riparian areas and on slopes >60% have been
recognized as being important to reducing the risk of slope failure resulting in

sedimentation of local streams (BLM, 1996).

Slope failures occur naturally throughout the Pacific Northwest and the SBW is

no exception. The greatest frequency and volume of slope failures occur in
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areas associated with forest roads, rural roads, and clearcuts

(Amaranthus, et al., 1985; Rice and Lewis, 1991; and Sullivan, 1985).

Steep slopes are also at risk for failure in areas where large conifers have been
removed by logging. The decomposed schist and soil types are particularly
prone to mass wasting under wet or saturated conditions. Typically, landslides
and road related erosion are triggered by intense rainstorms and/or saturated
conditions. There are still remnants of slope failures that resulted from the
floods of 1964 and 1974 which were classified as 100 year storm events in the
SBW. Maintaining adequate numbers of large conifers within the riparian

zones is critical to minimizing risks associated with slope failures (BLM, 1996).

In the upper portions of the SBW, there is a high risk for rain-on-snow
occurrence. This is because there are numerous areas that are considered to
be non-recovered openings. Non-recovered openings are areas where the
overstory canopy of trees has been harvested and the remaining stand of
vegetation is inadequate to intercept snow and prevent the accumulation of
snow pack. These areas of collected snow pack can produce flood conditions if
a rainstorm were to occur. This tendency towards flooding conditions can also
occur as a result of loss of vegetation due to fire. Within the SBW this set of
conditions is most likely to occur in the elevation zone of 3,500-4,500 feet amsl

(BLM, 1996).

Figure 7-11 is a map illustrating the potential for debris flows throughout the
SBW. This map was developed by the ODF to provide a preliminary indication
of debris flow (rapidly moving landslide) hazard for western Oregon. The map
is intended to include locations subject to naturally occurring debris flows and
include the initiation sites and locations along the paths of potential debris
flows (confined stream channels and locations below steep slopes). The map
did not consider the effects of management-related slope alterations (drainage

and excavations) which can increase the hazard, nor does the map consider
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Insert Figure 7-11 (11x17)

Debris Flow Potential Map
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very large landslides that may be triggered by volcanic or earthquake activity

(ODF, 1999).

Debris flows are typically initiated by landslides on steep slopes that quickly
transform into semi-fluid masses of soil, rock, and other debris. Usually they
scour materials for a portion of their travel distance and move rapidly down
steep hillslopes and confined channels. Very small landslides can become
large debris flows, so there is no minimum size indicated by these maps.

Velocities of debris flows may exceed 35 miles per hour (ODF, 1999).

The map is intended to show areas where further on-the-ground investigation
is prudent prior to land management and development activities. Specific sites
with higher and lower hazards exist in any of the hazard rating categories. The
map is intended as a screening tool and should not be used to determine the
actual hazard at any specific location. On-the-ground geotechnical inspections
or investigations are required to determine true hazards at any specific site.

The map includes areas at risk of debris flows after landslide occurrence.

Some areas mapped as high hazard have very steep slopes but infrequent
landslide occurrence. Steeply sloped areas with low landslide occurrence are
often associated with unaltered igneous and certain metamorphic rock units
that are common in parts of the Siskiyou Mountains in southwest Oregon, and
in portions of the Cascade Mountains. Unfortunately, existing geologic
mapping is of insufficient precision to accurately identify the boundaries of
these rock wunits in many cases. Therefore, on-the-ground geotechnical
investigation is usually necessary to identify these steeply sloped areas where

debris flows are uncommon (ODF, 1999).

The maps generated by ODF may provide some indication of other rapidly
moving landslides; however they provide no information on slumps and other

landslides that may damage property but are generally not life threatening.
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Therefore, on-the-ground geotechnical investigation is usually necessary to

identify these areas.

The following information was used by ODF to develop Figure 7-11:

DEM, at 30-meter resolution based on USGS data, were used to derive

slope steepness and then to develop polygons for assigned hazards.
Actual slopes are steeper than these DEM slopes.

Stream channel confinement near steep hillslopes based on USGS
Digital Raster.

Graphics (DRG).

ODF “Storm Impacts and Landslides of 1996” study; debris flow

initiation, and path location data.

Historical information on debris flow occurrence in western Oregon
(from ODF, United States Forestry Service, DOGAMI, BLM, and Oregon

Department of Transportation sources).
Fan-shaped land formations below long, steep slopes.

Areas of highest intensity precipitation do not appear to be correlated
with known areas of high and extreme debris flow hazard, so

precipitation intensity was not used to develop risk (hazard) ratings.

Table 7-4 lists the percent debris flow hazard by subwatershed. The areas

having the highest (>10%) high hazards are those located in areas dominated

by granitic bedrock and soil types. The areas having the greatest potential are

those areas south of the Rouge River along Foots Creek, Galls Creek, and Ward

Creek and an area in the central portion of the SBW in the general area of

Sardine and Sykes Creeks. With the exception of Sams and Snider subasins,

most others are dominated by greater than 50% moderate hazards.
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Table 7-4
Percent Debris Flow Hazards for Each Subwatershed

Foots Creek 26.3 61.5 12.6
Rogue River/Galls Creek 41.6 47.8 10.6
Rogue River/Ward Creek 27.4 59.3 13.3
Rogue River/Sardine Creek 29.4 58.2 12.6
Lower Evans Creek 49.6 39.5 10.9
Rogue River/Sams Creek 60.3 34.2 5.5
Rogue River/Snider Creek 86.2 12.9 0.8
Evans Creek/Sykes Creek 22.6 60.3 17.2
Pleasant Creek 38.8 53.0 8.1

Lower West Fork Evans Creek 21.6 70.9 7.5
Upper West Fork Evans Creek 44 .2 50.4 5.5
Upper Evans Creek 42.6 53.1 4.4

Figure 7-12 is an example of mass wasting that is occurring along Rock Creek.
The area where this slide is occurring is composed of decomposed granite
material found throughout the watershed. The bank in the far right of the
photo has been sloped to reduce movement. However, the bank where debris
and small trees have moved was not sloped. The roots of the larger trees
located near the top of the slide are holding the bank in place at the time this
photo was taken. Rain, and at times snowmelt, accelerates the movement of
this slide and it will most likely continue to plague this particular area in the
future. This slide moved across the road and down the slope toward Rock
Creek requiring repair of the road and stabilization of the down slope side of

the bank.
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Reactivated Section
of Slide

{ Sediment in Stabilized
& Ditch i Portion of Slide

Figure 7-12
Slide Repair on Rock Creek

(The slide began to move early in the winter 2003 during the first rains)

At various times, the ditch along the road is filled with debris and water backs
up onto the pavement and runs down the road. The sediment ladened water
flows across the road, over the bank and eventually discharges into Rock
Creek. Mapping the location of existing slides and determining areas that have
a high potential for future movement is a data gap that should be addressed by

the Seven Basins Watershed Council.

7.3 IMPACTS OF MINING

The major mineral hazards in the SBW are derived from ore minerals that

naturally occur and from the mine tailings that were created as these ores were
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extracted over the last century and a half. The minerals of most economic

importance in the area were gold and cinnabar (a sulfide of mercury).

Hydraulic mining for gold was the major method of mining in SBW from the
mid the late 19th century. Such operations occurred in Sykes Creek, May
Creek, Murphy Gulch, McConville Gulch, Pleasant Creek, Dixie Gulch, Harris
Gulch, Jamison Gulch, Bear Branch, and Queens Branch. While this type of
mining severely impacted stream bed and riparian habitat, it did not introduce
as many toxins into streams as lode mining (Atwood and Lang, 1995). Lode
mine prospects for gold and quicksilver were started in the first half of the 20th
century and by the 1940s there was a significant amount of lode mining
occurring in the watershed. The Homestake mine, one mile from Woodville,
employed a five-stamp McFarland mill and covered 80 acres at its peak. A
three foot shaft and 300 foot deep open cut were constructed on the property.
The Lone Star Mine, on Pleasant Creek approximately six miles above the
confluence with Evans Creek, had a five mile long mine ditch on 305 acres.
The Cameron Mine downstream from the Lone Star Mine occupied 1,100 acres
(Atwood and Lang, 1995). Lode mining could be very harmful to the
environment because of the many chemicals used to extract the metal from the

ore.

Cinnabar was of economic importance in various locations throughout the
SBW and prospects were opened as long ago as 1878. In the early 20th
century, the demand for mercury to be used in gold processing prompted
opening of a number of mines. The War Eagle, Dave Force, and Chisholm
mines were particularly successful mines in the area (Atwood and Lang, 1995).
The mineral was found in epithermal deposits along fault zones in Payne Cliffs
and May Creek formations (Bartley, 1955; Wiley, 1993). At War Eagle Mine,
cinnabar was associated with pyrite, marcasite, and arsenopyrite
(Bartley, 1955). Mining in the Meadows area was mostly mercury (Wiley and
Hladky, 1990). The War Eagle mine produced significant amounts of mercury
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(657 flasks) from a fault zone within amphibolite and biotite schist (Wiley and
Hladky, 1990). This mine had a total output of $69,000 before it closed in
1937 (Atwood and Lang, 1995).

In addition to mercury and gold, the rocks in this area contain many other
minerals of economic importance. The May Creek Schist hosts nickel, copper,
manganese, cobalt, platinum, carbon, and arsenic mineralization (Wiley and
Hladky, 1990). U.S. Bureau of Mines Electrodevelopment Laboratory at
Albany, Oregon determined that the May Creek Schist contained 1.1% copper,
1.3% nickel, and 0.003 ounce platinum per ton of this rock (Bartley, 1955).
Copper-nickel sulfides are found in the Shamrock mine area. Underground
deposits 100 feet in length and 1-25 feet wide, were discovered. Pyrrhotite,
pentlandite, and chalcopyrite are principle minerals and minor amounts of
cobalt are present as well. Manganese ore in the form of pyrolusite and

rhodonite is found near the Shamrock mine (Bartley, 1955).

Quicksilver mines, such as War Eagle and Chisholm claims, were shown to
affect irrigation and horticulture downstream during the first part of the 20th
century. The minerals washing down from the mine tailings deteriorated the
mining flumes and also had detrimental effects on downstream harvests.
Aquatic food chains may also have been affected. Mercury and cyanide
contamination may still be present at selected mine sites (Atwood and

Lang, 1995).

As discussed previously, extensive mining activity has occurred throughout
portions of the SBW since the mid 1800s. At the time the mining was being
conducted, it had a large impact on the health of the watershed. It destroyed
large sections of riparian habitat, was responsible for altering many of the
streams where mining occurred, adversely affected water quality by the
introduction of toxins and increasing sediment loads, and physically destroying
salmonid spawning habitat. These effects were devastating to many reaches of

streams resulting in stream channels becoming incised and permanently
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removed from their floodplains (Figure 7-13). The physical effects of mining
can still be recognized in areas such as Foots Creek and Pleasant Creek where
large mechanical dredges were used to remove huge volumes of sediments from
the stream channels. These sediments were redistributed along stream banks
as tailings that significantly altered the stream channels and burying riparian
vegetation. Those areas where large scale hydraulic mining was conducted still

bear the scars of this activity.

Figure 7-13
Hydraulic Mining along a Stretch of Sykes Creek

(Note erosion of stream bank and destruction of riparian area)
(Photo provided by the Woodville Museum)

Other remnants of the mining history within the SBW watershed are still
lingering and may pose adverse impacts on the local ecosystems. These
impacts are not as easy to discern as the physical scars. Typically, the
majority of the mining that occurred within SBW was for the extraction and
processing of gold and to a lesser degree, cinnabar. The chemical processing of

gold bearing ores was potentially extremely harmful to the environment. The

7-35



Seven Basins Watershed Assessment

degree to which the ore processing steps impacted the ecosystem was based
primarily on how careful the miners were that conducted the processing.
Unfortunately, in the past, miners as a group were not as concerned about the
environment as much as they were with the extraction and processing of the

commodities they were mining.

The extraction of gold typically utilized several chemicals that are known
toxins. Most notably the chemicals of concern were cyanide and mercury.
Sodium cyanide is a lethal poison. Low levels of mercury have been
demonstrated to have chronic effects on a wide variety of organisms. The
following is a brief discussion of the gold extraction process typically used by

miners during the gold rush in southern Oregon.

Gold Extraction Processes

Gold can be recovered from its ore by several processes. The actual process
utilized depends on the mineralogical characteristics of the ore being mined.
Each process requires that the ore bearing rocks be crushed and ground into a
fine powder. Free gold and gold bearing sulfides can be extracted from the
finely ground ore by amalgamation, flotation, cyanidation, jigging, table
concentration, or a combination of several of these processes (Brooks and

Ramp, 1968).

Early miners used a series of crushing and grinding techniques to extract as
much gold and sulfides as possible. However, it was quickly realized that
crushing alone was not an efficient method of extracting the gold. Gold-
bearing sulfides were separated from waste materials by using concentration
devices such as the vanner or concentrating tables. While better than simple
crushing, these techniques still resulted in the loss of approximately 25% of

the gold present in the ore (Brooks and Ramp, 1968). Eventually, flotation and
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cyanidation began to replace gravity concentration in the extraction of sulfide

ores.

The flotation process used finely ground ore mixed with water, and this mixture
was agitated and aerated with small amounts of certain compounds. These
compounds would adhere to the desirable minerals and float them to the
surface where they could be extracted as a concentrate. Waste materials
remained submerged and were discarded. In the cyanidation process, finely
crushed ores or concentrates are placed in vats containing a dilute solution of
sodium cyanide. The gold dissolves to form sodium gold cyanide. The solution
is then brought into contact with zinc or aluminum that causes the gold to

precipitate (Beard, 1987).

The traditional use of amalgamation involved the stamp mill and amalgamation
plates. The plates were made of pure annealed copper at least 1/8 inch thick
to prevent buckling. They were scoured with sand and lye to remove any
coating or oxidation. The resulting bright metallic copper was then rinsed with
clean water and washed with a 2 to 3% solu